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PREFACE

This document is the Standard (STD) Maintenance Manual for the Wangwriter
Models 5503/5703, 5504/5704, 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 15th, 1982. 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 instructions to operate, troubleshoot and repair the
Wangwriter. Manual updating will be on a regular schedule.

Fourth Edition (August 1983)

This edition of the Wangwriter STD manual obsoletes ‘document no.
729-0863-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. 1983
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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 - _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 - 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.

Printer console - 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). EKither six or eight lines per
inch may be selected to maintain the
correct vertical proportion for the desired
horizontal pitch.
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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.1.S-0:

ZILOG
Z80-PIO
Z80A-PIO
Z80-SI0
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-1 - 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 "7'" 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.
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‘ 1.2.1 MODEL 5504/5524 ENHANCEMENTS

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

- 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.

1.2.2 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
disk 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
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MODELS BREAKDOWN (continued)

5503/5703 Models CEI#

5703 157%/177%%-9451
5503A 157%/177%%-9450
5703A 157%/177%%-9451
5503D 157%/177%%-9452
5703D 157%/177%%-9453

5504/5704 Models CEL#

55048 157%/177%%-9454
5504D 157%/177%%-9456
57048 157%/177%%-9455
5704D 157%/177%%~9457
55248 157%/177*%%-9478
5524D 157%/177%*-9479

Same as 5503, but with
expanded keyboard for
international use.

Single-disk model with a
cabinet change that allows
for field upgrade to a
dual-disk system model 5503D.

Same as 5503A, but with
expanded keyboard for
international use.

Two-disk—-drive model.

Same as 5503D, but with
expanded keyboard for
international use.

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




5524/5724 Models  CEI#

5104

57248 157*%/177%%-9478 - Single-disk model with an

expanded keyboard for
international markets.

5724D 157*%/177%%-9479 - Dual-disk model with an

*Denotes
**Denotes

1.2.3 FIELD CONVERSION

expanded keyboard for
international markets.

50-Hz models
60-Hz models

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, power cable, and left
cover. Option switch 4 (PC board
210-7777) set to ON.




Model conversions (continued)

UPGRADE
JOB NO.

UJ-1163

UJ-206-2103

UJ-205-2103

UJ-206-2104

UJ-205-2104

DESCRIPTION
From 5503A to 5503D:

Installs second disk drive, signal and
power cables, and two-disk side

panel. Option switch 4 (PC board
210-7777) set to ON.

From 5503 to 5504S - 60 Hz

Replaces system console with console
No. 279-9000-52 - which has PC
assemblies 210-7975, 7976, and 7977,
and Power Supply 279-9000-62

From 5503 to 55045 - 50 Hz

Replaces console with No. 279-9000-54,
and replaces power supply with No.

279-9000-63. Replaces PC boards per
UJ-206-2103.

From 5503 (with or without CP/M) to
5504D - 60 Hz

Replaces system console with console
No. 279-9000-53 - additions comprise
second disk drive, signal and power
cables, left cover, and PC boards
210-7975, 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 5503 (with or without CP/M) to
5504D - 50 Hz

Same as UJ-206-2104 except that

replacement power supply is part No.
279-9000-63.
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‘ Model conversions (continued)
UPGRADE
JOB NO. DESCRIPTION
UJ-206-2105 From 5503A to 5504S - 60 Hz

UJ-205-2105

UJ-206-2106

UJ-205-2106

UJ-206-2107

UJ-205-2107

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 5504D - 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 5503A to 5504D - 50 Hz

Makes PC board and power supply
changes per UJ-205-2105, ar’ installs
second disk drive, signal c¢. le, and
left cover. Option switch 4 (PC board
7977) to ON.

From 5503D to 5504D - 60 Hz

Same hardware installations as for
UJ-206-2105. Option switch 4 (PC

board 7977) to ON.

From 5503D to 5504D - 50 Hz

Same hardware installations as for

UJ-205-2105. Option switch 4 (PC
board 7977) to ON.
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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 . . . . . . L . . . . . . . . . . . L] . . . 15.0 in (38'1
Depth . . . . . . . . L . . . . . . . L] . . . . . 12‘8 in (32.5
Width v v v ¢ 4 ¢ ¢« & o s o o o o o o o o o o o« 13.5 in (34.3

Approximate Net Weight
28 1b (12.72 kg)

Display Size
12 in. diagonal (30.4 cm)

Character Size

Height . . . . . . . . . . . L] . . . . . . . . . . 0.16 in (0.“1
width . . . . . . . . . . . . . . . . . L . . . . 0 .09 in (O L 23

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
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 . « « & v v v ¢ ¢ v v v v v ¢« v « e« « « « 26.8 in (68.1 cm)
Depth . . . . ¢ ¢ v ¢ v ¢ v v v v v ¢ v v oo« o 12,0 in (30.5 cm)
width . L . . . . . L] . . . . . . . . . . . . . . 22.0 in (55.9 cm)

Approximate Net Weight
73 1b (33.18 kg)

Speed

20 characters per second average, bidirectional
Pitch/Line Length (11")

10 pitch -- 110 characters

12 pitch —- 132 characters

15 pitch -- 165 characters

Paper Specifications

Minimum Width . . « ¢« ¢ « ¢« ¢ ¢ v ¢ + & « o« » o« « 3.5 in (8.9 cm)
Maximum Width . + « ¢ ¢ ¢ v ¢ v ¢« ¢ « o o o« & o » 11.69 in (29.7 cm)

Paper Thickness
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 12-Pitch 15-Pitch
Courier Courier Cubic
Delegate Elite Letter Gothic
Narrator Letter Gothic

OCR A Prestige Elite

OCR B Scientific Gothic

Prestige Pica
Symbol
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Cabling

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

Power Requirements

115 or 230 VAC + 107% - 15%

50 or 60 Hz + 1 Hz
-300 watts

Fuses
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

1-10

ANST standard 5 l/4-inch diskette
40 per side
48 TPI

300 rpm + 1 1/27%
100 msec
35 msec

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

3 x 100 passes on single track
FM, MFM, MZFM
2938/5876 bpi

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

3.25 inches (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 (1.5A surge) 0.2V

ripple +5VDC +5%, 0.4A, 0.1V ripple




Typical Power Dissipation
Operating Temperature
Storage Temperature

Operating Humidity
Storage Humidity
Operating altitude
Storage altitude

Vibration and Shock
(Operating)

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 c®to 70°C)

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

-1000 ft to 50,000 ft (-304.8m 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:

System 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/0 controls via
cabling external to the respective boards.

The Z80A 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:
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Master Clock (MC) = 16mHz
§ = 4mHz
ID = 4mHz

ihere is a 90-degree displacement (31.25 nanoseconds) between i
and (D.

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/0 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/0 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 communicates 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 programmable 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 0, 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 C000, it reads NO-OP
commands to permit «ignal settling. During this time, the data bus,
DB7 - DBO, is grou ied.

The PROM Select Latch (PSL) signal goes active at address C000
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 BAl3 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 locatiomns, 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 0). 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 specifies.

Op code 5 latches data bits 1 and 0 into a buffer to derive the
extra high order bits Page (PG) 1 and O respectively. Op code 3
(5504 only) latches data bits 7 and 6 to derive the extra high-order
bits CRT M2 and CRT M1 (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 O.
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 must 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. 1In
systems with FTC option (5504 only), two additional chips interrupt
the CPU. The interrupting components, in order of priority, are:

CTCA,

PIOA

PIO (printer)
SI0 (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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2.5.1 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
binary code corresponding to the highest-priority channel requesting
an interrupt. The last bit of the vectcr is always zero. See the
chart following.

INTERRUPT VECTOR

D7 D6 D5 D4 D3 D2 DI DO

v7 V7 V5 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 position. Within a PIOA,
Port A interrupts have higher priority than those on Port B. 1In the
byte input, byte output or bidirectional modes, an interrupt is
generated whencver a new byte transfer is requested by 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. FEach channel
generates a vectored output; the vector addresses a given memory

location to initiate the appropriate routine to service the given
interrupt.

7.6 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 Z80A-CPU microprocessor via the Floppy Disk

Controller (FDC). Unformatted data capacity, double density, using
MFM recording, 1is:

- 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 dc 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 movemént.

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/0O cornector.
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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: The FDC receives all information required to
perform a given operation from the CPU.

Execution Phase: The FDC performs the operation as instructed.

Result Phase: 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 D7 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
result 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=1). 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.,

In the write modes, data transfers between the CPU and FDC, via
the data bus, must occur every 1l5us 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 MON1 (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
Z80A-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 RDY 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 (RDD).

INDEX pulses occur once every revolution of the disk (1
revolution equals 200ms) and is active about 4.5ms.

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 heads
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 L21 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) enables 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 500KHz, with the high level high for
about 250ns, and the low level low for 1l.75ms. 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:

A0 RD WR 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)

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. To do this, it provides raster timing,
display row buffering, attribute decoding, and cursor timing.
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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 PROGRAM

40 Load horizontal load count

41 : Load sync width, delay, interface
42 Load scan/data row, char/data row
43 Load skew bits, data rows/frame
44 Load scan lines/frame

45 Load vertical data start

46 Load last displayed data row

48 Read Cursor row address

49 Read Cursor character address

4A VTAC reset

4B Up scroll

4C Load cursor character address

4D - Load cursor row address

4E 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 rowes 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 character 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 characters, 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-CA0 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 combined with the scanning
sync pulses derived from the VTAC chip. These synchronized video

and control signals are presented to the d1splay unit via a common
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 hammer. Four of the circuits are
functionally alike; the hammer circuit differs but slightly. The
hammer 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 0, 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 hammer 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 50 and 51 hex, respectively. The latching printer input
ports addresses are as follows:

Panel LEDs - 54
Ribbon motor - 5B
Daisy drive -- 58
Carriage -- 59
Paper drive -- 5A
Hammer fire -- 5C
Diagnostic display =--  5F

The CPU reads the status of the sensors and switches tied to
porc A of the printer PIO at address 50 (hex). At the input to L56

(Figure 2-3), BA4, and BA6 are high and BA5 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 1YO 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 DWN, 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 58, 59, 5A,
5B, 5C and 5F. For example, to send new positioning data to the
Daisy wheel (hex 58), the address decoder L15(A) clocks the
printwheel latching circuit. This latches the bus data from
Z80A-CPU to the output terminals. In turn, DOl 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 NAND 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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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, energizes 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 modewm. Additionally,
the FTC simplifies high-speed data transfer between memory elements

and diskette storage. The FTC components are housed on the 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 directly to or from
memory .

-~ Serial input/output (SIO) chip - provides the
scrial-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
SI0 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 eight-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 requires suspension of other CPU and bus functions for the
duration of the communication.

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
programmed sequences controls the transfer of data between the
gsystem memory and peripheral devices (e.g., diskette, and
telecommunications 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 location 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
sequence:




2.6.5.2
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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 opcrations 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. HLDA reverses 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, which go directly onto the address bus.

The DMA chip outputs the most significant eight bits, Al5 -
A8, 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/0
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 programmed 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.

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 commands 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, refer 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 covered with a tab.
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Table 3-1

Contronls 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 (+5V
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.




LOAD RUN
KNOB

 CONTROL PANEL

COVER RELEASE
SPRING. |

PAPER LOAD
LEVER

" DISK INUSE B « ‘ i SNy
- INDICATOR - - ' A B R . " POWER
LT i o 3  SWITCH

FIGURE 3-1 CONTROLS AND INDICATORS
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Table 3-1 (continued) .

Controls and Indicators

CONTROL/INDICATOR FUNCTION
LOAD/RUN control 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).

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

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

Power switch Applies/disconnects .
primary power to system.
POWER indicator should
light when "1" position
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 dickette 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'". 1In
this case, reinitiate start-up procedure.




SEQUENCE

Press "1" on the red
power switch.

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

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

3.3 ARCHIVE DISKETTE INSERTION

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 CL.EATING A DOCUMENT

The following comprises minimum steps necessarv for the creating
of a document to verify operation. For in-depth instruction, refer
to the Wangwriter Operator's Manual.

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

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

SEQUENCE OBSERVATION
1. Press space bar to place CRT prompts: "Enter Document
acceptance block at Name"'

| ""Create New Document'
| on the start-
up menu.

2. Enter document name; CRT displays blank page.
Press EXECUTE.

3. Enter text. CRT displays typed text.

4. To terminate the CRT prompts: "End of Edit?"
Create activity,
press CANCEL

5. Press EXECUTE 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.

3-6
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SEQUENCE OBSERVATION

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.
. 5. Press space bar to CRT prompts: "Enter Document
place acceptance block Name"'.

at "Print Document";
press EXECUTE.

6. Enter exact document CRT displays print menu
name; press EXECUTE.

7. Press EXECUTE - or CRT displays start-up menu;
if using Single Sheet CHANGE PAPER indicator lights.
Feeder, press RETURN
key to step acceptance
block to Paper Load
field. Press space bar
to select Feeder.

Press EXECUTE.
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3.5 PRINTING A DOCUMENT (continued)

SEQUENCE

Manual operation:
Place paper in feed

tray; pull paper-load

lever forward and

hold until the platen

stops feeding paper.

On the printer con-
sole, press SELECT.

3.6 SHUTTING DOWN THE SYSTEM

1.

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

Press space bar

to position
acceptance block
to "Remove Archive
Disk."

Remove archive 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 15 degrees C to 28 degrees C (60
degrees F to 80 degrees F). Situate the system so as to
avoid operation in direct sunlight.

- A relative humidity of from 35% to 6A5%.

- A Minimizing of the effects of static electricity either 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., 1If 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 (5503 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

4-2
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FIGURE4-1 WANGWRITER UNPACKAGING (2 OF 6) .
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' FIGURE4-1 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




MODEL 5503/5503A
SINGLE DISK DRIVE

DISK DRIVEPCB

CRT/
MEMORY
PCB J2
(SEE FIG. 2-2)
NES
CPU
BOARD J2
POWER SUPPLY

Ja
REGULATOR A *\
& : CABLE TO
. KEYBOARD
J2 é w (SEE FIG. 2-2)
] J3
‘“\1
fzg
Ja “’55 . T0
s

. »; PRINTER
Ja
S SH5
’ <“*§*~\ a
L N
I -
J2
PRINTER CONTROL
TO

PCB PANEL
POWER
SUPPLY
. J3 ',l .
N

PRINTER
CHARACTER
COUNTER

FIGURE 4-3 COMPONENT INTERCONNECTIONS (1 OF 5)
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MODEL 5503D

‘ DUAL DISK DRIVE

ARCHIVE
DISK DRIVE
PCB
CRT/
MEMORY
PCB J2
SYSTEM
DISK DRIVE \ ﬂ}

Fes / TO CRT
- (SEE FIG. 2-2)

KEYBOARD
J2 ¢ @ (SEE FIG. 2-2)

|
| J3
| cPU
| BOARD J2
| Ja
POWER SUPPLY J6
REGULATOR .f‘
‘ & CABLETO
J3 / )
Ja ﬂ

2 TO
: 13 BN . PRINTER
3 D SH5
> IS ®
< 16 NR
0 97 3
: J2
PRINTER coNTROL

TO PCB . PANEL
POWER

SUPPLY

¢ N

PRINTER
CHARACTER
COUNTER

FIGURE 4-3 COMPONENT INTERCONNECTIONS (2 OF 5)
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DISK DRIVEPCB

POWER SUPPLY

REGULATOR
J6

MODELS 5504S/5704S
SINGLE DISK DRIVE

o

FTC m
BOARD Y4 %
J3 S
J2

A
J2 ¢¢

J3

1 G
R

TO
POWER
SUPPLY

TO
MODEM
CRT/
MEMORY
PCB 92
ﬂ TOCRT
(SEEFIG. 1-2)
S
CPU
BOARD J2
CABLETO
KEYBOARD
@-> (SEE FIG. 2-2)
1
2 TO
PRINTER
Ja Q\v\\ 3 SH5
S ()
J6 N>
) 97 ¥
PRINTER }J2
DRIVER CONTROL

PCB

R
>

PRINTER
CHARACTER
COUNTER

FIGURE 4-3 COMPONENT INTERCONNECTIONS (3 OF 5)




MODELS 5504D/5704D
DUAL DISK DRIVE

FTC

BOARD
ARCHIVE
DISK DRIVE
PCB
CRT/
MEMORY
PCB J2

SYSTEM

DISK DRIVE
PCB /

e
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N
J2 TO
MODEM

/..

POWER SUPPLY !

REGULATOR c
b

J2
J3

.

PRINTER |

DRIVER
TO PCB
POWER
SUPPLY

PRINTER

R
>

TO CRT
(SEEFIG.1-2)

CABLETO
KEYBOARD
(SEEFIG. 2-2)

TO
PRINTER
SHS

CONTROL

CHARACTER
COUNTER

FIGURE 4-3 COMPONENT INTERCONNECTIONS (4 OF 5)
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FROM
PRINTER
DRIVER
BOARD

SH 1/SH 2/
SH3/SH4

PRINTER

l
l
|
!
e e e e e

T T T T T T T

TO: SENSORS: - RIBBON OUT
- HOME

- DAISY

HAMMER SOLENOID

TO CARRIAGE DRIVE MOTOR

MOTORS: - RIBBON l

TO: SENSORS: - RIGHT/LEFT MARGIN
- PAPER OUT

SWITCH: - PAPER LOAD
- COVER OPEN

TO PAPER DRIVE MOTOR

FIGURE 4-3 COMPONENT INTERCONNECTIONS (5 OF 5)
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SWITCHES : . ,
: 4. TWQ-DISK-DRIVE SYSTEM
281 96K MEMORY-5503

3&1 - 128K ME/MOR-YAS.‘SOA 5524

SLIDE-TYPE SWITCH

[

FIGURE 4-4 CPUBOARD OPTION-SWITCH SETTINGS
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4.5 INSPECTION (continued) ‘
Switch settings (continued)

Switches 1, 2, and 3 select memory size as follows:

SW 1 SW 2 Sw 3 MEMORY SIZE
ON ON N/A 96K (Not applicable to 5504)
ON OFF ON 128K (5504 only)

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

Remove the dummy 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.

115 VAC 230 VAC
5 5
BLU o —5 BLU 1 BL/Y XFMR 1():)
|
|
LINE | 6 BR/Y XFMR SAME ) 6
FILTER 2 () |sLran CONNECTIONS g )
| 4 AS 115VAC SAME
CONNECTIONS
| ; 7 AS 115VAC
BR I 3 BL XFMR 3
aA 2A
o |4 8 BR XFMR . 8
(O [ecemn —O0__ O
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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 have 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
has been removed from the disk drive.

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 clus~ the door, pending power turn-on.

Press "1" 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 disk drive 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.

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 Table 4-1.
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Error Code Indications (in order

of test sequence)

Table 4-1
ERROR
CODE PCA
.8 CPU 210-7777A
4 CPU 210-7777A
6 CPU
0 CRT/MEM  210-7775A
7 CPU
1 CRT/MEM
2 CRT/MEM
d Parallel Interface
E Printer/ 210-7776A
Driver
PC Board
9 CPU
A CPU
3
F None

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/R1 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.

4-19




5104

c
PERFORM MENU YES y ( COOLING YES
STEPS 1-4, ON FAN
PAR 2.6 CRT i RUNNING
NO NO
> CHECK
ELECTRICAL
CONNECTIONS
RASTER YES
ON
CRT
BEEN
HERE YES -~ o
BEFORE?
SH3
ADJUST
> CRT
BRIGHTNESS

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

- f PRINTER

YES

POSE AND PRINT SHORT

SAMPLE TO VERIFY PRINTER
OPERATION.

OPERATES

s

GOTO
TA-2
CHAP. 8

ADJUST

CRT
CONTRAST

MENU YES

CRT

SH1
NO

DISKETTE
INSTALLED
PROPERLY

REINSTALL
DISKETTE

SH1
FIGURE 4-6 POWER-UP CHECKOUT (2 OF 5)
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SH 2

RUN SYSTEM
DIAGNOSTICS

PER CHAPTER 8

« CRTGOOD
¢ FANRUNNING
PRINTER OPERATIONAL

f VIDEO COAX
CONNECTOR/

¢ NOMENU
¢ NORASTER
¢ POWERLIGHT ON

CABLE IN-
STALLED OK

NO

POWER-UP
LED:
-CYCLESIFwp

« NOMENU
« RASTEROK
» DISKETTE OK

SOFTWARE
- DISPLAYS “F"
IFCP/M SFTWR

YES

SYSTEM
f CHECKS YES
\ oK
NO
\
CORRECTIVE
ACTION PER
DIAGNOSTIC
YES
CORRECT,
»{ ORREPLACE

CABLE

NO

REPLACE
FRU PER
TABLE 4-1

=22

I~

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

CONSOLE SIDE
COVER

GOTO
TA -1

> CHAPTER

REPLACE:
SIGAL CABLE OR
> CRTOR »>{ A

CRTPCAOR
7777/7775PCA

SH1

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

FAN YES
RUNNING

NO MENU
¢ NORASTER
¢ POWERLIGHT OFF

AT PWR
SUPPLY, 2.0/4.0
AC FUSE
OK

REPLACE
FUSE - RE-
START SYSTEM

CONDITIONS YES
NORMAL -
FUSE OK

NO

REPLACE
REGULATOR/

PWR SUPPLY/FAN

GOTO TA-1
CHAPTER 8

POWER VES REPLACE
AT OUTLET POWER
SOURCE SUPPLY

CORRECT
THE
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SH1

FIGURE 4-6 POWER-UP CHECKOUT (5 OF 5)
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*MODEL 5504

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

1.

2.

5.

4.7.2

4.7.2.1

INSTALLATION (Figures 4-8 and 4-9)
Remove any paper from the printer platen; close top cover.

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

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.
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.
Install static shield on the feed tray (see Figure 4-9).
a. Loosen the two knurled thumbscrews, and slide
eliminator cutouts between the paper tray and the

tray mounting plate.

b. Tighten thumbscrews.

CHECKOUT

Paper Cartridge Installation

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.

On feeder, turn LOAD/RUN knob to LOAD.

Lower cartridge into the feeder, sliding cartridge track
along the cartridge guide on the feeder interior surface.

Turn LOAD/RUN knob to RUN.
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FIGURE 4-8 SINGLE SHEET FEEDER INSTALLATION
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‘ 4.7.2.2 Automatic Feed

1. Start Wangwriter 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 cycle is complete (platen stops) as indicated in step
8b (RETROFIT PROCEDURE). Be sure that the paper is loaded with
the edge 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 jammed at either end. If locator pins check OK,
check roller tension at 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 with several sheets. Any skew
now occurring results from the bail rollers not catching the
top edge of the paper evenly. This causes the paper to buckle
slightly more on one side than on the other.

Verify the following:

- 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 20-1b paper twice to create four-paper
thickness.

- Lift bail up, pull 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 <[ 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. 1If 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

I

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

‘ Modem Interface Protocols
INTERFACE CEI# FTC ASSEMBLY FTC BOARD CONNECTOR#
RS232 177-9458 212-2200 210-7771-1A 220-3218
X.21 not assigned 212-2201 210-7771-3A 220-3217
RS449 not assigned 212-2202 210-7771-2A 220-3219

- RS-232 Loopback Connector WL 420-1040
- RS-449 Loopback Connector WL 270-3193

- X.21 Loopback Connector WL 421-0010

Software:
- W4-FTC-TTE (Teletype Emulation) 703-2268
- W4~FTC-Batch (2780/3780 Emulation)

- 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 R1
4.8.2 TYPICAL COMMUNICATIONS CONFIGURATIONS

A user of the FTC may specify the software and modem interface
protocols desired; however, the following illustrations apply only
to the RS232 modem 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
modem interface cables and the direct connection cables.

Table 4-2

Modem 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 " 120-2326-02 " 120-2325-02 "
100' - 120-2326-03 " 120-2325-03 "
250" - 120-2326-04 " 120-2325-04 "
500" - 120-2326-05 " 120-2325-05 "
750" - 120-2326-06 " 120-2325-06 "
1000' - 120-2326-07 " 120-2325-07 "
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MODEM
INTERFACE ASYNC
CABLES TC

CONTROL

TELEPHONE
LINE

\

@ ASYNC
MODEMS

ETC CONTROL

BOARD

FTC 2227N
BOARD NULL
MODEM
\ MODEM
INTERFACE
CABLES
‘ FIGURE 4-10 TYPICAL COMMUNICATIONS CONFIGURATION -

W4-FTC-TTE PROTOCOL
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MODEM
INTERFACE ASYNC

TC
CABLES CONTROL

TELEPHONE
LINE

ASYNC
TC

CONTROL
<« Merm
ASYNC

MODEMS

FTC
BOARD

DIRECT
CONNECTION
CABLE

FIGURE 4-11 TYPICAL COMMUNICATIONS CONFIGURATIONS -
W4-FTC-2236 PROTOCOL
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MODEM

INTERFACE SYNC
CABLES TC
CONTROL

TELEPHONE
LINE

SYNC
TC
CONTROL
FTC @ SYNC
BOARD

MODEMS

FTC
BOARD MODEM
INTERFACE
CABLES

FIGURE 4-12 TYPICAL COMMUNICATIONS CONFIGURATION -
W4-FTC-BATCH PROTOCOL
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various protocols.

4.8.2.1 Modem Requirements - W4-FTC-TTE Protocol

be:

4.8.2.2 Modem Requirements - ﬁﬂ—FTC—ZZBG Protocol

be:

25"

50'
100"
200'
300'
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

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
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.

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.

The asynchronous modems used in conjunction with W4-FTC-2236

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.

4-36
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. 4.8.2.3 Modem Requirements — W4—-FTC-BATCH Protocol

be:

4.8.3

The asynchronous modems used in conjunction with W4-FTC-BATCH must

= 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).

1.

Per form the following:

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

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

Remove right side cover from the unit.

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

Disconnect the signal and power connectors from the PC boards.

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

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

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

After unpacking the FTIC 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

10.

11.

12.

13.

14.

4.8.4

FTC BOARD INSTALLATION (continued)

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.

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.

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

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

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

DIAGNOSTIC/VERIFICATION TESTS

Perform the following:

1.

2.

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

Turn system power on.

Insert diagnostic disk (732-8001 R1) in the system disk drive
to load the the diagnostic software.

Select FTC test 1290 from the main menu.

From the FTC test menu, perform steps 1 and 2; next, in step
3, press either the "1" 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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6. 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. 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.

4,8.5 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

CTS
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4.8.5

TXD

RXD

DSR

DTR

RTS

CTS

RI

CD

OPERATING STATUS CHECKS (continued)

Transmit Data

Receive Data

Data Set Ready

Data Terminal
Ready
Request to Send

Clear to Send

Ring Indicator

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
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CHAPTER 5

PREVENTIVE AND CORRECTIVE MAINTENANCE

This chapter describes:

- Preventive Maintenance: The periodic inspection and
lubrication of the system to
reduce rate of failures.

- Corrective Maintenance: 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 CLEANING AND TNSPECTION
1. Remove power from printer, and open or remove covers.
2. Inspect the printer, including the carriage drive cable
system, for signs of wear and loose or broken hardware.
Check the platen and carriage system for looseness or wobble

and for foreign materials.

3. Remove the platen, paper cradle, ribbon cartridge and
printwheel and inspect for signs of wear.
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5.1.2

Clean the printer. Remove paper residue, ink, dust, etc.,
with alcohol-saturated cleaning pads and wipers. Check
particularly the carriage rails and pulley grooves.

Clean the platen, platen pressure rollers, and paper bail

rollers with Fredron Platen Cleaner, or equivilent. Do not
use alcohol on these items.

Clean the hammer actuator with a cloth or brush.

LUBRICATION

Lubricate the printer as follows: DO NOT EXCEED THE RECOMMENDED

AMOUNTS.

1.

5.1.3

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

Remove the two caps from the hammer armature pivots, and
apply IBM #23 grease on pivot pin. Do not oil the parts. To
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.

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

Condition of the Print Wheel (Worst Case): Check I, E, H, X
Evenness: Type a line of under-scores.

Line Spacing: Six line feeds equals one inch.

-
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APPLY IN SMALL AMOUNTS-USE OIL SYRINGE

APPLY IN SMALL AMOUNTS-USE GREASE SYRINGE

USE LIGHT MACHINE OIL FOR CARRIAGE GUIDE SHAFTS

@ APPLY THIN FILE TO SHOCK MOUNT SURFACES

FIGURE 5-1 PRINTER LUBRICATION POINTS
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5.2 CORRECTIVE MAINTENANCE

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

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 adiustment 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
5.2.2.

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

5-6
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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

Hammer 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
position (holding by hammer 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. Put carriage assembly in its normal
operating position. 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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. PRINT WHEEL MOTOR HuB ALIGNMENT
DISK

RAISED CENTER
FACING MOTOR HUB

FIGURE 5-3 PRINT WHEEL AND ALIGNMENT DISKS

‘ LARGE END

SMALL END ALIGNMENT TOOL LARGE END

0.090-0.095 in.
/0.228-0.241 cm.

f HAMMER
ALIGNMENT
DISK
HAMMER
HOUSING
FIGURE 5-4 FIGURE 5-5

ALIGNMENT TOOL USING SMALL END PRINT WHEEL-TO-PLATEN SPACING
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10.

11.

12.

13.

14.

NOTE
Be certain to support assembly by grasping

Hammer Housing assembly with one hand while
per forming step 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).

Lift bail roller assembly away from platen.

Return carriage assembly to its normal operating position

(holding by hammer housing assembly). Be certain the daisy
assembly is properly seated.

Set the small end of the alignment tool (WL #580-0225)

forward on the platen in line with the alignment disk (Fig.
5-3).

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

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

Set the small end of the alignment tool (WL #580-0225)

forward on the platen in line with the alignment disk (Fig.
5-4)0

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.

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

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

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

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

5-10
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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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5.2.1.1.3

1'

3.

| 5.2.1.1.4

To ad
platen, p

1.

5.2.1.1.5

]..

Hammer-to-Platen Check

Reriove print wheel; close daisy assembly and make sure it
is seated in the latch.

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 wheel 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).

Perform the adjustment procedure if necessary. Otherwise,
return the printer to normal operating conditions.
. Hammer-to-Platen Adjustment

just for the proper clearance between the hammer and the
erform the following procedure.

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).

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

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

Print Hammer Angle Check

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

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 5-7
ALIGNMENT TOOL USING LARGE END

ALIGNMENT TOOL SMALL END
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f

HAMMER LARGE END

(PRINT WHEEL REMOVED)

HAMMER
HOUSING

FIGURE 5-8
HAMMER-TO-PLATEN CHECK
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HAMMER ALIGNMEN
MM LARGE END TOOL T

YOKE LOOSEN
EMBLY MOUNTING
ASSEMBL NoREWS

FIGURE5-9 HAMMER-TO-PLATEN ADJUSTMENT
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5.2.1.1.6 Print Hammer Angle Adjustment
' 1. Loosen the two hammer housing mounting/adjustimg screws
(Fig. 5-10).
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
NOTE
See Diagnostics, Chapter 8 (Printer - Mechan-
ical Test) for alternate method of checking

print wheel home position. The diagnostic
test is preferred for accurate alignment.

‘ 1. Turn power ON

2. Load system disk.

3. Remove ribbon.

4, Select printer.

5. Pull carriage assembly back.

6. Check to see if the print wheel home position (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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PLATEN
ousH SURFACE

HAMMER
HERE HAMMER
HOUSING

HAMMER HOUSING
MOUNTING ADJUSTING
SCREWS

PRINT WHEEL

NOTE: ALL SURFACES
FLUSH

PETAL

FIGURE 5-10 HAMMER CHECK AND ADJUSTMENT
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HOME POSITIONL.C.O. HOME POSITION HOME POSITION

OFF BY TWO g 0

/\\\‘\ 1HH oFr By
ONE OR LESS

A

(2) (b} g:llF BY ON
HOME POSITION OFF BY TWO E OR LESS

FIGURE 5-11 PRINT WHEEL POSITIONS

OFF BY TWO ADJUSTMENT

PHOTO
SENSOR
MOUNTING
NUTS

FRONT
PLATE

FIGURE 5-12 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). 1If alignment is incorrect, adjust as follows.

To adjust:

1. To adjust the print solenoid arm with respect + 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.




PRINT YOKE
ASSEMBLY
HAMMER
PRINT SOLENOID ARM FLAT HEADS
PUSH HERE
LAMINATIONS
AND
PRINT SOLENOID ARM
FLUSH -<

COIL
ASSEMBLY
MOUNTING
SCREWS

coiL—- -

FIGURE 5-13 PRINT SOLENOID ARM AND LAMINATION ADJ.

PRINT SOLENOID ARM STOP
ECCENTRIC
ADJUST

FLAT HEADS

0.030 in./0.0762 cm.

¥

ALLEN HEADS

FIGURE 5-14 PRINT SOLENOID ARM TO-LAMINATION GAP

5-19

5104



5104

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 stop 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 tension.

1. Position carriage at extreme left position.

2. Insert adjustment tool through the right-hand hole
adjacent to the motor 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 that 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
adjacent to the motor. 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 the 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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Backlash Check
Turn power on.
Load system software.
Select printer.
Check backlash by rotating platen gear back and forth.
Deselect and rotate platen 90 degrees.
Select printer, and check for backlash again.

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

per formed.
Backlash Adjustment
Remove disk and turn off power.
Remove printer (see paragraph 5.2.2).
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.
Tighten gear nut while holding eccentric nut in place.
Loosen the three motor mounting screws on plate and adjust
the backlash between the idler gear and the platen gear

(see Figure 5-17).

Tighten the three mounting screws while holding plate.
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7.

8.

10.
11.
12.

13.

14

5.2.1.1.17

1.

Install printer.

Per form backlash check again to determine the amount of -
backlash after adjustment.

Card Guide Check
Turn power on.
Load operating system (0S) software.
Remove 0S software diskette (single-disk-drive system).
Load document for printing from archive diskette.
Select Print Document.
Name document.
Execute.
Select printing parameters.
Execute.
Insert paper.
Select Printer.
Print two lines, at least.
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.

If alignment is incorrect, adjust as described below.

Card Guide Adjustment

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

Move card guide so that the horizontal segment of the card
guide is parallel to the previously printed material.

Hold guide stationary and tighten screws.
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5.2.1.1.18

Left Margin Home Position Check

Turn power on and load OS software.

2. Remove 0S software diskette (on single-disk system), and
load document (archive) disk.

3. Select Print Document on menu.

4. Name document.

5. Executec.

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. Mo