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PREFACE

This manual provides the information needed to install, operate and maintain
WANG Daisy Printers (Models 2281W/WC, 5541W/WC, 6581W/W-1 and 6581WC/WC-1).
It is intended to be used as a guide by customer engineers who require
detailed information about the daisy printers operation.

The manual is written to reflect the reccommended service/replacement level of
subassemblies and printed-circuit boards by trained/qualified customer
engineers.

Certain mechanical adjustments (print wheel home, carriage movement left and
right and print wheel rotation clockwise and counterclockwise) require the use
of the Diagnostic Display Board when the printer has been modified with new
microcode, manual adjustment procedures are provided in applicable

paragraphs. The Diagnostic Display is also used to troubleshoot electronic
failures.

Oscilloscope trace representations are idealized waveforms. Due to the source

of these waveforms, variations may be observed on individual printers in
actual practice.

Fourth Edition (July 1984)

This reprint is the new converted number for 729-0372-B and incorporates
Product Service Notice (PSN) 729-0372-B1. The material in this document maybe
used for only the purpose stated in the Preface. Updates and/or changes to
this publication will be published as Publication Update Bulletins (PUB's) or
subsequent editions.

This document is the property of Wang Laboratories, Inc. All information
contained herein is considered company proprietary and its use is restricted
to assisting any Wang-Trained Customer Engineer in service to this Wang
product. Reproduction of all or any part of this document is prohibited
without prior consent of Wang Laboratories, Inc.

"® Copyright WANG Laboratories, Inc. 1983, 1984
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CHAPTER 1

INTRODUCTION

1.1 SCOPE

This technical manual contains the information needed by trained Wang
Customer Engineers to assist them in successfully installing and maintaining
Wang Daisy Printer Models 41W/41WC, 81W/81WC and 81W-1/81WC-1 (see Figure 1-1).

These printers are used with the following systems:
Models 6581W/WC and 6581W-1/WC-1 - 928 System, OIS and VS

Models 2281W/WC - 2200 System
Models 5541W/WC - System 5

1.2 SYSTEM DESCRIPTION

The Wang Models 81W/W-1/81WC/WC-1 and 41W/41WC are microprocessor-controlled,
medium speed, bidirectional Daisy printers. They are available in either
a standard size platen (Models 81W/81W-1/41W) or a wide platen (Models
81WC/81WC-1/41WC). Utilizing a 96-character Daisy print wheel; the standard
Printers are capable of receiving print commands containing both upper and lower
case letters, numbers, and symbols and then printing them at speeds up to 35
characters per second. They can generate output in either a 10 pitch (up to 132
characters per line), 12 pitch (up to 158 characters per line) or 15 pitch (OIS
and VS only) up to 198 characters per line. The wide platen models can output
in 10-pitch at 180 characters per line, in 12-pitch at 216 characters per line

and in 15 pitch (OIS and VS only) at 270 characters per line.
The print ribbons used in the printers are housed in snap-in cartridges for

quick and simple replacement. Ribbon drive is by means of a processor-

controlled drive system and a stepper motor.

1-1
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The print head mechanism tilts away from the platen, making it easy to
change the print wheel. The print-wheel drive system rotates the wheel up to
180 degrees in either direction. The print-wheel rotational velocity is a
function of the distance to be traveled with the wheel stopping just before
each print-hammer strobe. The print-wheel control logi: computes the
shortest distance and selects the direction of print-wheel rotalion to place

the next character in front of the print hammer as quickly as possible.

The printers are designed to replace the previously used daisy printers
in the 2200 and Word Processing systems. The printer chassis is designed to

accommodate interface boards for all applications.

—kaf=fe]=f1]-]

FIGURE 1-1 WANG DAISY PRINTER

1-2
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1.3 SPECIFICATIONS FOR THE MODE. 5541W DAISY PRINTER

Speed .......

35 characters per second (average)

Character set

Maximum Line Width .........c0s... 10 pitch:
12 pitch:
Paper Width ......cvveieenncnenees 3.5 in. (

13.0 in.

Paper Thickness .....evvevveseeass 0.027 1in.

addition

Printer Size: Height s.vieeeveeronncnnncas

Height with Forms Feeder ...

Width ....oveeenns

Depth ceveveerennconnoossones

Approximate Net Weight ..ivieeevrencecoonans

Fuses

® 000 0 st e 00 e L0 OLLL:. 0000000000

Power Requirements ....eoeeecssoses

Temperature

Relative Humidity .eoeeeveeeeasans

1-3

96 characters

132 characters per line

158 characters per line

8.9 cm) minimum
(33.0 cm) maximum
(0.069 cm): 5 copies in

to the original

9.0 in. (22.9 cm)

12.5 in. (31.7 cm)
25.0 in. (63.5 cm)
19.5 in. (49.5 cm)

70 1bs (31.5 kg)

3.0A (SB) for 115 Vac
1.5A (SB) for 230 Vac
4.0A (SB) for Carriage Motor
(located on PCB 7364)

115 or 230 Vac + 10%
50 or 60 Hz + 1 Hz

300 watts

50°F to 80°F (10°
to 27°C)

35% to 65%, noncondensing




L. SPECIFICATLION FOR THE MODEL 554 1WC WIDE CARRTIAGE PRINTER

Speed w i e e e 35 characters per second (average)
Character set v.vuieeeeneenenenneenns 96 characters
Maximum Line Width .....vvuvnn... ««. 10 pitch: 180 characters per line

12 pitch: 216 characters per line

Paper Width ............. ceeesseeess 3.5 in. (8.9 cm) minimum

20.5 in. (52.0 cm) maximum

Paper Thickness .............00evve. 0.027 in. (0.069 cm): 5 copies in

addition to the original

Printer Size: Height ....euvvvvvveneennnes 9.0 in. (22.9 cm)
Height with Forms Feeder ... 12.5 in. (31.7 cm)

Width s.iiveeerennnenenennss 28.75 in. (73.0 cm)

Depth tiviviinenrneenrnnnnn. 19.5 in. (49.5 cm)
Approximate Net Weight ............ Cereeeaa 70 1bs (31.5 kg)
Fuses ....... ettt eeiet ittt e 3.0A (SB) for 115 Vac

1.5A (SB) for 230 Vac
4.0A (SB) for Carriage Motor
(located on PCB 7364)

Power Requirements .......eeevveeevueveesa.. 115 or 230 Vac + 10%

50 or 60 Hz + 1 Hz

300 watts
TEMPErat 'T€ «uveeevnennnssonnnnns veveenenen. 50°F to 80°F (10°
to 27°C)
Relative Humidity ...eeveeevnnnn. ceessecases 35% to 65%, noncondensing

1-4




1.5 SPECIFICATIONS FOR THE MODELS 6581W, 6581W~1 AND 2281W DAISY PRINTERS

3305

Speed .. ..iiiiiiiiiiiiieenateeses. 35 characters per second (average)

Character set ....eoeveveeseeece.e 96 (86 for the 2281W) characters

Maximum Line Width ............... 10 pitch: 132 characters per line
12 pitch: 158 characters per line
15 pitch: 198 characters per line
(01S and VS only)

Paper Width ....civieviensennacese 3.5 in. (8.9 cm) minimum

13.0 in. (33.0 cm) maximum

Paper Thickness ......ccevevveeees 0.027 in. (0.069 cm): 5 copies in

addition to the original

Printer Size: Height ....vvieenveeneeeness 9.0 in. (22.9 cm)
Height with Forms Feeder ... 12.5 in. (31.7 cm)
Width ...iiviienirenennenses 25.0 in. (63.5 cm)
Depth «vivevineeennneneenees 19.5 in. (49.5 cm)

Approximate Net Weight ........ivceveeveeees 70 1bs (31.5 kg)

Fuses .i.iviiiiiinnienenenenennsessnnenensss 3.04 (SB) for 115 Vac
1.5A (SB) for 230 Vac
4.0A (SB) for Carriage Motor
(located on PCB 7364)

Power Requirements ......ceeceeeeeenseassess 115 or 230 Vac + 107
50 ‘or 60 Hz + 1 Hz

300 watts

Temperature ....... teteteeecnnennnensnseness 50°F to 80°F (10°
to 27OC)

Relative Humidity ...eeevseveensensesceansess 35% to 65%, noncondensing

1-5
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1.6 SPECIFICATIONS FOR THE MODELS 6581WC, 6581WC-1 AND 2281WC

SPeed +iietrntineessaatnananen ... 35 characters per second (average)
Character SEt «.eeeeesessssssesess 96 (86 for the 2281WC) characters

Maximum Line Width +.eeeeeeeeeeess 10 pitch: 180 characters per line
12 pitch: 216 characters per line
15 pitch: 270 characters per line
(0IS and VS only)

Paper Width ....ceeeseeeneevenasss 3.5 in. (8.9 cm) minimum

20.5 in. (52.0 cm)

Paper Thickness seeeeeecesssessess 2027 in. (0.069 cm): 5 copies in

addition to the original

Printer Size: Height eeeeeveesceesscsscess 9.0 in. (22.9 cm)
Height with Forms Feeder ... 12.5 in. (31.7 cm)
Width weeevseeerocsensseenas 28.75 in. (73.0 cm)
Depth veveeeereeeeacensssses 19.5 in. (49.5 cm)

Approximate Net Weight ..........cveveeeeess 70 1bs (31.5 kg)
FUSES & vvvvevesnsencnsosssssssssssssseassssss 3.0A (SB) for 115 Vac
1.5A (SB) for 230 Vac
4.0A (SB) for Carriage Motor
(located on PCB 7364)
Power Requirements ..cecesceeccscscoconconcs 115 or 230 Vac + 10%
50 or 60 Hz + 1 Hz

300 watts

TEMPETratuTe ceevessoessaosoossssssannassnnss 50°F to 80°F (10°

to 27°C)

Relative HUMidity seeecevecccoscanssosonccns 35% to 65%, noncondensing
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WANG STANDARD AND WIDE PLATEN PRINTER FEATURES

Removable Daisy character wheel for varied font and pitch

applications.
High-quality print registration.

96 characters: upper case, lower case, and special characters

comprising a full ASCII set (86 characters for the 2281wW/wcC).

Selectable character density and pitch using pitch selector with 10-

pitch, 12-pitch or 15-pitch (OIS and VS only) Daisy character wheels.
132 or 158 character full-line buffer allowing CPU and printer
operations to overlap; accelerating data transit (on the 2200 system

only).

Programmable underscoring for highlighting key words.

The Top-Of-Form feature for 2200 systems defaults to 66 lines unless
modified by HEX code. The TOP-OF-FORM feature for WP/0IS/VS systems

is defined by print menu selection.

Adjustable platen position for variable form thickness.

Snap-in ribbon cartridges. Multi strike, Single strike driven by a
spike drive mechanism and Fabric, used in single strike mode, driven
by a gear enclosed in the cartridge.

Deselection while preserving data print buffer. This feature allows
for adjustments, form changes, and ribbon cartridge replacements

without data loss.

Standard CPU interface.

1-7
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1.8 PRINTED CIRCUIT BOARD GENERAL INFORMATION

Table 1-1 lists the chassis, PCB's and cables used in the printers for
various system configurations. Figure 1-2 shows the printed circuit board

locations for the different system configurations.

1.9 MOTHERBOARD INFORMATION

Only one motherboard (WPN 210-7462) is used in all versions of the Wang
Daisy Printer. BNC and TNC connectors are standard on all motherboards. For
parallel I/0 cable interfacing (5541W/WC), a female cable (WPN 220-3069) is
mounted to the chassis then internally connected to the top of interface PCA
210-7449 or 210-7449-1 as shown in 19, Figure 1-2. For the 2200 system using
| 7443-1B, 7309A or 7726A PCB's an I/0 cable (WPN 220-0161) is inserted into the
1 right most connector of the memory slot (nearest the fan), routed to the right
| and then in front of the ON/OFF switch, along the rear panel and out through

the cutout in the rear panel to the system as shown below:

In addition to the above printers, the serial I/0 systems use the

following interface boards:

7348 CPU/DL

7547A 16K Memory or
7847A 64K Memory
7446 I/0 Board

A combination CPU and memory board is used in the 2200 and WPS 5

Systems. In these systems, an I/O cable connects the printer to the system.

1-8
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DESCRIPTION W.L. # MODEIL, USE 1. 19. 12
_Platen Assembly 279-5120 (81W/81W-1/41W) /
279-5120-1 (81WC/81WC-1/41WC) ——
- -b. . — —— —— s e cm— — e e— —'
Carriage Assembly 279-5127 (2281W/WC, 5541W/WC, 6581W/W-1/WC/WC-1) 1 |
| |
Connector J3 (2281W/WC, S541W/wWC, 6581W/W-1/WC/WC-1) 1 |
Comnector J2 (2281W/WC, 5541W/WC, 6581W/W-1/WC/WC-1) | ; I
-~ 14
Keyboard Cable & Connector J5 (2281W/WC, 554 1W/wWC, 6581W/W-1/WC/We-1) ll lr l |
|
Motherboard 210-7462 (2281W/WC, S541W/WC, 6581W/W-1/WC/WC-1) T I] J———15
Chassis Connector J4 (2281W/WC, S541W/WC, 6581W/W-1/WC/WC-1) : |
. [T [0 J=t—
Chassis Connector J7 (2281W/WC, 5541W/WC, 6581W/W-1/WC/WC-1) | I
Chassis Connector J8 (2281W/WC, S5541W/wWC, 6581W/W-1/WC/WC-1) ll l ] | 17
H‘—| .
Chassis Connector J6 (2281W/We, SS4lw/wc, 6581W/W-1/WC/WC-1) I
11 11 J=———18
. Power Supply Regulator 210-7364A (2281W/WC, S541W/wWe, 6581W/W-1/WC/we-1) |
| ] | ]
On/Off Switch/Filter/Fuse . (2281W/WC, SS41W/WC, 6581W/W-1/WC/WC-1) \ l'
. Chassis Connector J1 (2281W/WC, 5541W/WC, 6581W/W-1/WC/WC-1) e i i ] M- — = -
Printer 1/0 I !
210-7309A (2281WC) l |
210-73094A (2281W/WC) TSF Option 1/0 | |
210-7443-18 (2281wW) 7 |
210-7446 (6581W/W-1/WC/WC-1) A | |
210-7449 (5541W/We) " X
210-7449-1 (5541W/WC) TSF Option 1/0 ‘ '
210-7636 (6581W/W-1/WC/WC-1) TSF Option /0 - | ‘
210-7726A (2281W) ENV. FEED./TSF 1/0 ! |
210-7736 (6581W/W-1) ENF. FEED./TSF 1/0 !
"\ ] '
16K RAM PTR. Memory 210-7547A (6581W/WC) A | |
64K RAM PTR. Memory 210-7847A (6581W-1/WC-1)
—__‘
CPU/Data Link 210-7348A (6581W/W-1/WC/WC-1) *
. Printer Control 210-7361A (2281W/WC, 5541W/WC, 6581W/W-1/WC/WC-1) 1. 3. 2 4. 5.
Servo Control 210-7360 (2281W/WC, 5541W/WC, 6581W/W-1/WC/WC-1)
Printer Internal I/0 Cable 220-3069 (5541W/Wc)

FIGURE 1-2 WANG DAISY PRINTERS PCB
AND CONNECTOR CONFIGURATION
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TABLE 1-1

DAISY PRINTER CONFIGURATION SUMMARY

The printers identified in left column consist of the appropriate final mechanical assembly *1 plus the following chassis

CHASSIS SERVO CONTROLLER POWER SUPPLY CPU MEM 10 10 10 MOTHER BD KEYBOARD
MODEL NO W/0 PCB's 210-7360 210-7361A 210-7364A 210-7348A 210-7547A 210-7446 210-7449 210-7443-1B 210-7462 210-7570
2281W 270-0559-1 X X X X - X 210-7570
50 HZ

2281W 270-0559 X X X X X 210-7570
60 HZ

2281WC 270-0560-1 X X X 210-7309A X 210-7570
50 HZ

2281WC 270-0560 X X X 210-7309A X 210-7570
60 HZ ’

6581W 270-0559-1 X X X X X X X 210-7365-1
50 HZ

6581W-1  270-0559-1 X X X X 210-7847A X X 210-7365-1
50 HZ

6581W 270-0559 X X X X X X X 210-7365-1
60 HZ

6581W-1  270-0559 X X X X 210-7847A X X 210-7365-1
60 HZ

6581WC 270-0560-1 X X X X X X X 210-7365-1
50 HZ

6581WC-1 270-0560-1 X X X X 210-7847A X X 210-7365-1
50 HZ

6581WC  270-0560 X X X X X X X 210-7365-1
60 HZ

6581WC-1 270-0560 X X X X 210-7847A X X 210-7365-1
60 HZ

5541W 270-0559-1 X X X X 210-7365-1
50 HZ

5541W 270-0559 X X X X . 210-7365-1
60 HZ

5541WC 270-0560-1 X X X X 210-7365-1
50 HZ

5541WC 270-0560 X X X X 210-7365-1
60 HZ

*1 W 279-5136
WC 279-5136-1

1-10

*2 To prepare printer for accessory operation.

, cables, and boards.

CHASSIS
ENV. FEED/TSF 10 TSF 1/0 WITH
210-7736 *2 OPTION *2 CABLES PGB's
210-7726A 210-7309A 220-0161 279-5332
210-7726A 210-7309A 220-0161 279-5228
210-7309A 220-0161 279-5230
210-73094 220-0161 279-5231
X 210-7636  220-0148 279-5210
X 210-7636  220-0148 279-5284
X 210-7636  220-0148 279-5209
X 210-7636  220-0148 279-5283
210-7636  220-0148 279-5211
. 210-7636  220-0148 279-5286
210-7636  220-0148 279-5212
210-7636  220-0148 279-5285
210-7449-1 220-0198 279-5215

These I/0 boards are substituted for the standard I/0 board.

210-7449-1 220-0198 279-5213

210-7449-1 220-0198 279-5214

210-7449-1 220-0198 279-5216
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CHAPTER 2

INSTALLATION AND INITIAL CHECKOUT

2.1 SCOPE

This section provides Wang customer engineers with the information
required to remove the daisy printer from its shipping container and perform

the initial checkout procedures. Included in this section are descriptions of
the controls and indicators.

2.2 INSTALLATION

2.2.1 PRELIMINARY UNPACKING

Upon receipt of the printer, inspect the shipping container for signs of
damage during shipment such as crushed or torn edges. If there is any

evidence of damage, report it to Wang Laboratories, Inc. and the shipper

immediately. If no damage has been noticed proceed with the unpacking
procedures.

2.2.2 UNPACKING

The Wang printer is simply packed, using instapacks and polybags within
the Wang cartons. Remove all the instapack and the four shipping bolts . Do

not attempt to remove the four white bumpers (22a, Figure 9-2) as they
permanently secured to the bottom pan (22b, Figure 9-2). Lift the printer
free from the carton and remove tape strips securing the main cover and paper
rack. The cables and accessories (contained in Jiffy bags) must be carefully
removed. Check the entire unit for damage before attempting to power up.

NOTE:

Refer Chapter 9 for location of shipping
bolts and covers.

2.2.3 INITIAL PRINTER INSPECTION

Use the following procedure to inspect the printer before connecting it to
a power source.

1. Remove top cover by loosening thz four lock screws. Two are located
at the rear lower corners and the remaining two screws are located
under the access cover on each side of the lower front.

2. Remove the cover by lifting up the back and then sliding the cover
off. It may be necessary to remove upper cover first.

3. Open the access cover and disconnect the keyboard ribbon connector.

2-1
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4. Remove keyboard from cover and attach to ribbon cable removed in step
3. above.

5. Remove all packing material from the carriage and interior of
printer. Cut and remove tyewrap securing carriage to side frame.

6. Check that the required PCB's are installed in the appropriate
locations as listed in Table 1-1 and shown in Figure 1-2.

7. Check all printed circuit boards for proper seating by removing and
re-seating.

8. Check PCB switch position settings and jumpers as shown in Figures
2-1 through 2-7.

9. Check that all cable connections are correct and secure (refer to
Chapter 8).

10. Be sure that there are no obstructions to the free movement of the
carriage, print wheel and fan.

11. Check that the metal tabs of the paper deflector do not contact the

platen and that they are equally spaced away from the platen.
Improper tab spacing will make paper insertion difficult.

2.2.4 PRELIMINARY ELECTRICAL CHECKOUT

Feddededededededededededdereabdededede oo dee el e e de e s v e e e e e e e de e e e Yoo e e e e e e e e

* WARNING *
* *
* IF IMPROPERLY WIRED OR IF A MALFUNCTION IN THE %*
* SERVO CONTROL BOARD OCCURS, THE PRINT HEAD WILL %*
* SLAM AGAINST SIDES OF PRINTER WITH FORCE *
* SUFFICIENT TO CAUSE PERSONAL INJURY AND/OR DAMAGE %*
* TO THE PRINTER. BEFORE ENERGIZING PRINTER, CHECK *
* THAT MOTOR CONNECTIONS TO SERVO BOARD (7360) ARE *
* CORRECT (CABLE 1 WITH RED WIRE ON BOTTOM TO J1 AND *
* CABLE 2 WITH BLUE WIRE ON BOTTOM TO J2 AS SHOWN %
* IN FIGURE 2-8) AND THAT THE BOARD IS SEATED PROPERLY.

* SEE FIGURE 1-2 FOR PCB LOCATIONS. KEEP HANDS AWAY

* FROM THE SIDES OF PRINTER. *
“ .

*
Fodede e dodedk e e dede e ek e ek e el Sl el de e de e e e e e e e e e e e e et e e e e e o

1. Connect the printer power cord to a standard 110 Vac or 230 Vac
outlet depending upon input-power set up.

2. Set the main AC power ON/OFF switch to ON. This switch is located on
the rear power panel.

3. Check that the cooling fans are operating and the front panel
indicators are on. If the printer is not energized, check/replace
the main fuse located adjacent to the ON/OFF switch on the rear panel.

-

2-2
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4. Using a digital voltmeter, check the following printer operating
voltages, adjusting them as required. See Figure 2-8 for voltage
test point and adjustment locations.

MEASUREMENT ADJUSTMENT TOLERANCE/
LOCATION & LOCATION VOLTAGE SETTING

7360 R10 +5VR +5.10V

7364A

7360 NONE -12v -11.76V to -12.24V

7360 NONE +12V +11.76V to +12.24V

TEST CONN. R259 +0.60V +0.60V

J3-9 7360

TEST CONN. R264 +2.15V +2.15V

J3-12 7360

When the voltages are at their proper levels, set the main power ON/OFF
switch OFF. Disconnect ribbon connector from keyboard, reinstall keyboard,
reconnect ribbon connector to keyboard, replace top cover and tighten the four

lock screws.
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SLAVETYPE
WANG DAISY PRINTER 13.5 IN.

WANG DAISY PRINTER 18 IN.

FIGURE 2-1

JUMPER CONFIGURATION
A-CIN

A-B-OUT

B-C-OUT

H-1IN

I-J OUT

O581W/W=1/WC/WC~-1 PCB 7346 (NOW PCB 7446) SWITCH SETTLNGS/JUMPERS




SLAVE TYPE

WANG DAISY PRINTER 13.5 IN.
WANG DAISY PRINTER 18 IN.

Jumpers
JUMPERS IN ouT

H-1 DAISY PTR PUNCH LP.

D-E LINE PTR., PUNCH DAISY PTR.

A-C L.F. PTR. DAISY PTR. PUNCH

A-B PUNCH LINE PTR, DAISY PTR.
LINEPTR.PUNCH

H-J PUNCH L.P. DAISY PTR.

FIGURE 2~-2 6581W/W-1/WGC/WC-1 PCB 7446 SWITCH SETTINGS/JUMPERS

2-5
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ON=1

SLAVE TYPE

HF

WANG DAISY PRINTER 13.5 IN.
WANG DAISY PRINTER 18 IN.

X=IRRELEVANT

J-1
16
15
14
13

12
11

+5V

+12V

FIGURE 2-3 6581W/W-1/WC/WC-1 PCB 7348A SWITCH SETTINGS
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ON =1

SLAVETYPE

WANG DAISY PRINTER 13.5 IN. O0100A
WANG DAISY PRINTER 18 IN. 1000A

WITH TSF ATTACHED
0, PRINT 6 LINES BELOW TOP OF PAGE
1, PRINT 3 LINES BELOW TOP OF PAGE

FIGURE 2-4 6581W/W-1/WC/WC-1 PCB 7436 (NOW PCB 7636) SWITCH SETTINGS

2~7
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ON =1

SLAVE TYPE

WANG DAISY PRINTER 13.5 IN. 0100A
WANG DAISY PRINTER 18 IN.

WITH TSF ATTACHED
O, PRINT 6 LINES BELOW TOP OF PAGE
1, PRINT 3 LINES BELOW TOP OF PAGE

i

CABLING
J-1

FIGURE 2-5 6581W/W-1/WC/WC-1 PCB 7636 SWITCH SETTINGS
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SLAVE TYPE

WANG DAISY PRINTER 13.5 IN. 0100A
WANG DAISY PRINTER 18 IN.

WITH TSF ATTACHED
0, PRINT 6 LINES BELOW TOP OF PAGE
1, PRINT 3 LINES BELOW TOP OF PAGE

% 7736

FIGURE 2-6 6581W/W-1 PCB 7736 SWITCH SETTINGS

2-9
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SHIFT
SEL
SEL

| CR/L

INC
SPACING

0V
10V

FIGURE 2-7

Jumper Configurations

INFOR 12 INCH PAPER

OUTFOR 11 INCH

PAPER
JUMPER
JP-1—JP-1
IN FOR 81W JP-2—JP-2

OUT FOR 81WC

\

T TV TTTN

J-1

14
13
12
11
10

N OO O AW A

.sg Gé

Cabling
J-2

+5V +0V +5VR
SPARE  SSPW PHCI
PITCH MTR TR
SELECT GND
LAMP
HOME
OUT OF
RIBBON
SET
HOME

2281W/WC PCB 7309 JUMPER CONFIGURATIONS (2200 SYSTEMS ONLY)




J1

11-¢
SNOILVOO0T INIWLISALAV ANV SINIOd ISAL IOVIIOA 8-C FdN9Id

ZCCV ADJ.
R264
7360 SERVO CONTROL
A/
XCCV ADJ. B
R259 J +0V
+5V
J 55 +QV*e +12V(A)
81118
RS 1 S -12v
raqv* -24v** Q2 7364 POWER -5V
/ SUPPLY REG. +12V(B)
\0_3 E}oyﬂ\&_‘\’ ‘4;._.‘:\“,_9.‘,{ }.‘cfgt:\%“g \ A Q19
+5V ADJ.*
R10
NOTES: *+5 CONTROLS
+12 (B) AND -12 S
+15ve INPUT ~
** UNREGULATED (TAB & PIN 3 COMMON) g 1
VOLTAGE, NOMINAL VALUE 'ouT g ?ggl
Q1 MAY NOT BE 1 7905
PRESENT ON | “.INPUT ",

MORE RECENT S
HEAT SINKS

soge
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2.3 PRINT WHEEL UNPACKING AND INSTALLATION/REPLACEMENT

5.

Carefully remove the Daisy print wheel from its shipping container.
Open the printer front access cover to expose the carriage assembly.
Using the print-wheel release lever on the side of carriage, unlock
the print-head assembly and tilt it away from the platen to expose
the print wheel hub (see Figure 2-9).

Place print wheel on motor shaft while lining up the alignment slot
with the key protruding adjacent to the hub. Push wheel down until

it is properly seated on hub.

Tilt the print head back into position until it locks in place.

2.4 RIBBON CARTRIDGE INSTALLATION/REPLACEMENT

1.

2.

Remove ribbon cartridge from its shipping container and inspect it
for possible damage.

If the ribbon is loose, turn the take-up knob on the cartridge
clockwise until the ribbon is taut.

Open the access cover by gently lifting the front of the cover up.

Slide the exposed portion of the ribbon down between the guide posts
and the card guide as shown in Figure 2-10.

Snap the ribbon cartridge into place by gently pushing it down until
the ribbon take-up mechanism snaps into place.

To remove ribbon cartridge, move ribbon take-up mechanism release
arm to the left as shown in Figure 2-10.

Gently lift ribbon cartridge off carriage assembly.

2-12




PRINT WHEEL
HUB

PRINT WHEEL
ALIGNMENT KEY

PRINT WHEEL
RELEASE ARM

FIGURE 2-9 DAISY PRINT WHEEL

SEAT RIBBON
BETWEEN GUIDE

CARD POSTS AND

GUIDE o) CARD GUIDE

GUIDE POSTS

WHITE RIBBON
TAKE-UP KNOB
RIBBON

CARTRIDGE
SEAT LATCH

CARTRIDGE
SEAT LATCH

RIBBON
CARTRIDGE
PUSHBACK TO
RELEASE
CARTRIDGE

FIGURE 2-10 RIBBON CARTRIDGE REMOVAL/INSTALLATION

3305
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2.5 OPERATOR CONTROLS AND INDICATORS

2.5.1 Front Panel Controls and Indicators

The following controls and indicators, located on the front panel as shown
in Figure 2-11, control the basic operations of the printer.

COPY CONTROL PAPER GUIDE PAPER RELEASE LEVER
LEVER

ACCESS
PLATEN 9OVER

KNOB

KEYBOARD

2281W/wWC

HOME
| RIB/PAPER
| ouTt
| PUSHFOR COVERUP . TOP OF
UPPER OPER HOMECRLF FORM

LMH -t 10 12
i [ | ARG
| =] = PITCH
IMPRESSION INCR ~ SELECT

SPACING TWIN SHEET/
POWER ENVELOPE | CR/LF
» FEEDER

6581W/W-1/ WC/WC-1 & 5541W/WC

win| [0

1
IMPRESSION MAL- CHANGE TOP OF
FUNCTION RIBBON PAGE
POWER CHANGE CHANGE SELECT
DAISY PAPER

FIGURE 2-11 DAISY PRINTER FRONT CONTROLS AND INDICATORS
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The following controls and indicators are on the Models 41W/41WC, 81W/81WC
and 81W-1/81WC-1. (See Figure 2-11)

IMPRESSION CONTROL (L - M - H):

POWER Indicator Lamp:

MALFUNCTION:

SELECT Indicator/Switch

This switch provides three levels of print
intensity to accomodate print wheel font and
form variations. Low is used for light
printing to extend the life of the more
delicate type fonts. Medium is used for most
normal work. High is used for printing
multiple copies.

Il1luminates when power is on.

Indicates a system malfunction. A RESTORE
command (press SELECT switch or set POWER

switch OFF and then ON) is required to
continue.

Illuminates and allows input to the printer

when selected. The operator can interrupt
programmed control by manually deselecting.
In the Word Processing applications, if the
unit is deselected while printing and then
the TOP-OF-PAGE switch is depressed, the
paper will advance and then reprint the
entire page. If the SELECT switch is again
depressed without depressing the TOP OF PAGE
switch, the printer will begin printing with
the next character in the program. In the
2200 systems, regardless of any switch
depression, the printer will begin printing
with the next character in the program. When
deselected, both carriage and print wheel
motors are disabled allowing them to be
physically moved as required. Also, if the
SELECT lamp is lit and there have not been
any print queues for approximately 60 seconds

the carriage and print wheel motors are
disabled allowing them to be moved by hand.

2-15




The following controls and indicators are on the 2281W/wWC Printer only
(see Figure 2-11):

COVER OPEN Illuminates when the cover is open or not seated prcperly.

The arrow indicates carriage return to the right when key
is depressed.

RIBBON 0OUT: Indicates when the ribbon supply is exhausted. The arrow
indicates carriage return to the left when key is depressed.

PAPER OUT: Lights when a new supply of paper is needed.

RETURN: When depressed, returns carriage (printer not selected).

TOP OF FORM: Advances paper to the top of the next form page.

PITCH CONTROL: This two-position switch determines which pitch (10 or 12)

is being used by the printer.

Systems and VS systems:

CHANGE DAISY: This indicator is under software contrul, it illuminates
when a change in a Daisy wheel is required as determined by
document requirements as inserted by operator.

CHANGE RIBBON: This indicator has a dual function; it illuminates when the
ribbon supply is exhausted, and also illuminates when the
cover interlock is open (cover OPen or not seated properly).

CHANGE PAPER: When 1lit, indicates paper supply is out on tractor feed
units. Depress SELECT switch to print out remaining lines
on the last form of the pPrevious paper supply. Reload
paper as described in paragraph 3.2 and depress SELECT
switch to continue Printing.

TOP OF PAGE: Advances paper to the top of the next page. The switch is

disabled while the unit is printing. Printing will
continue when printer ig selected.

2.5.2 ADDITIONAL CONTROLS

In addition to the coutrols and indicators previously described, there are
two additional controls used on the WANG DAISY (81W/wC) printers. They are
the Copy Control Lever and the Paper Release Lever. They are shown in Figure

COPY CONTROL LEVER: This lever is located on the top, left-side of the
printer. It allows the operator to manually adjust the
platen position for paper thickness including multiple

forms up to six parts.,

2-16
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PAPER RELEASE LEVER: This lever (located on the top right side of printer)
opens the paper-feed rollers and deflector, thus aiding

in the insertion and alignment of paper.

NOTE
The Paper Release Lever must be

in the forward position when using

the Tractor Feed Device.

2.5.3 REAR POWER PANEL

The Rear Power Panel, located on the rear of the printer, contains the
main fuse, an AC power ON/OFF rocker switch, the AC line cord, and the I/O BNC
and TNC connectors (see Figure 2-12). Also shown are the cable connectors
provided for connecting a twin sheat feeder (TSF) and/or an envelope feeder

(EF) as shown in Figure 2-12.

FUSE:
AC POWER 3.0A.S.BAT 115 VAC
ON/OFF 1.5A 5.B AT 230 VAC
TNC BNC
CONNECTORS

COcy
AN

AC LINE
CORD

FIGURE 2-12 DAISY PRINTER REAR POWER PANEL
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CHAPTER 3

OPERATION

3.1 INTRODUCTION

The major operations to be performed by the operator are: loading paper,
adjusting for paper thickness, selecting and installing print wheels,
selecting and installing ribbon cartridges and selecting print hammer

intensity.

The operation of the printer keyboard is discussed in Installation,

Chapter 2.

3.2 OPERATION3

Paper loading is done by inserting the paper down behind the platen
(paper must“go between paper-out stop bail and paper-out sensors) and rolling
the platen by hand to bring the paper around and up front (as is done with a
standard typewriter). When pulled forward, the paper bail aids in forcing the
paper o&er the top of the platen to the rear. The right-hand release lever
may be pulled forward to allow paper alignment by the operator. After paper
is aligned, the paper release lever is returned to its normal operating

position, except when using the tractor feed.

The operator can adjust the copy control lever for the type of printing
to be performed. This lever should be fully forward for printing on single
sheets of paper. As the paper thickness increases, as with multiple carbon

forms or thicker paper, the lever is moved to the rear.

The copy control lever must be in its fully forward position when
printing on single sheets of paper using carbon ribbons. If the lever is not
fully forward in this situation, it is likely that the carbon ribbons will

break.

3-1
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The impression control switch provides three levels of print
intensity to accommodate font variations as well as multiple copy

printing.

H-for High (used with multiple forms)
M-for Medium (used for most normal work)

L-for Low (used for light printing to extend the life of the

more delicate fonts.

Print-wheel insertion and ribbon carbon insertion are described in

Chapter 2, paragraphs 2.3 and 2.4, respectively.

Operation of keyboard controls and indicators is described in

Chapter 2, paragraph 2.5.

3.3 REFERENCE MANUALS

For user information refer to the following documents:

MODEL NO. DOCUMENT NO. SYSTEM USED WITH
2281w 700-5744A 2200
2281WC 700-6255 2200
5541w 700-4790D SYSTEM 5
5541WC 700-4789D SYSTEM 5
6581W/ 700-5176B - 928, OIS AND VS
6581W-1
6581WC/ 700-5138D 928, OIS AND VS
6581WC-1
3-2
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CHAPTER 4

THEORY OF OPERATION

4.1 GENERAL DESCRIPTION (See Figure 4-1)

The Wang Daisy printer is a microprocessor-controlled device.which
responds to print commands received from a host computer through an 1/0
interface. When the microprocessor receives a print command; it directs
carriage, print wheel, paper, ribbon, and print hammer movements to carry out

the command.

A DC Servomotor moves the carriage assembly. The servomotor can rotate in
either direction at variable speeds. It can be stopped at any of 120 discrete
positions contained within each inch of travel of the carriage.

The microprocessor specifies the direction and length of movement, while
the carriage servomotor and it's drive circuits move the carriage in
accordance with these specifications. Servo feedback loops monitor the
progress of the movement and provide signals that adjust motor speed as
required to fulfill these specifications. When the servo feedback circuits
detect that the carriage has reached the specified position and has stopped,

they produce a detent signal that holds the carriage in that position.

Another DC Servomotor moves the print wheel. This motor has operating
characteristics and controls almost identical to those of the carriége motor.
It can be positioned at any of 96 discrete positions that correspond to the
number of characters on the print wheel. The microprocessor specifies
direction of movement and distance; while the servo feedback loops monitor

progress, adjust motor speed and provide detent.

Stepping motors are used for paper movements and ribbon movements. These
are much less complex than print wheel and carriage movements, consequently,
the control circuitry is also less complex. The paper feed motor can rotate
in either direction as specified by the microprocessor, but the ribbon feed

motor rotates only in a single direction.

4-1
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The print hammer is solenoid-operated. The striking force range of the
hammer is manually selected from the keyboard to suit the type of print wheel
and the material being printed on. Within the selected range, the
microprocessor varies the striking force to suit the particular character

being printed.

4.1.1 PRINTER PC BOARDS, MAJOR COMPONENTS AND THEIR FUNCTIONS

Three PC boards contain the circuits that carry out the functioiis

described above. All models of the Wang Daisy Printer contain the following
PC boards:

7361 Printer Controller
7360 Servo Control
7364 Power Supply Regulator

Each printer is also equipped with an interface for the system with which

it will be used. Also, the customer engineer is provided with a Diagnostic
Display PC Board (WLI# 190-0739) which is used for mechanical adjustments and

alignments and to display error codes during testing (refer to Chapter 7 for

it's use during testing).

4.1.1.1 7361 PRINTER CONTROLLER

The 7361 Printer Controller Board receives control commands and data to be
printed from the host system through an interface. The commands are latched
into input registers from which they are retrieved and interpreted by the
microprocessor. The microprocessor then generates five movement commands and

distributes them to a series of decoders and registers that drive the control

circuits.,

The carriage and print wheel motor circuits are nearly identical. The

microprocessor loads initial instructions for direction and distance into the

counters of the control circuits; but once movement begins, control of the

movement proceeds automatically without intervention by the microprocessor.

4~3
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During the course of the movement, the speed control circuit continuously
monitors feedback signals from the 7360 Servo Control board to determine the
progress. The speed of movement is gradually reduced, so that it will be zero
when the motors have reached their specified positions. The velocity zero
circuit monitors the movement to determine the point at which the movement is
finished. When that point is reached, velocity z2ro causes the detent circuit
to be energized. Error detection circuits are then used to detect motor

overshcot and, if necessary, reposition the motor to the correct position.

The errov detection circuits monitor the outputs of the Print Wheel and
Carriage Drive Motor Encoders (XPl, XP2, ZPl, ZP2) to determine if there is
any additional movement after the position counters have been decremented to
zero. If an overshoot does occur, the error detection circuit (Print Whrel or
Carriage Drive) will cause the firmware to issue a retry to the particular
motor to reposition to the proper position and if no further error occurs it
will continue printing. Should the retry fail, it will repeat the same retry
for two additional times and then issue a INOB command to recalibrate the
motor encoder LED compensating circuit and attempt to print again. If again
after three additional retries the priut was unsuccessful, the firmware will
cause the MALFUNCTION lamp to be lit and shut the printer down. A Power
ON/OFF or SELECT switch depression is required to turn off the MALFUNCTION
lamp. The successful error retries will be transparent to the operator unless

the printer is being watched by the operator at the time the retries occur.

The paper feed and ribbon feed motor circuits are very similar. Since the
paper feed motor rotation is bi-directional, it's control circuit provides for
directional as well as stepping control, while the ribbon feed motor control
circuit provides stepping control only. The step and direction control
circuits generate the appropriate paper feed motor signals in response to
directions received from the microprocessor. The MOTOR DRIVE circuits
increase the power level of the two-phase stepping. motor signals, and drive a
power amplifier located on the 7364 Power Supply Regulatov Board. As
previously stated, the ribbon feed motor control circuits are the same as the

paper feed motor circuits except for directional control.
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For each stroke of the print hammer, the microprocessor provides a hammer
force signal appropriate for the character to be printed. The hammer force
signal is fed to the hammer force circuits located on the 7364 Power Supply
Regulator board. 1n addition, the microprocessor provides a signal to the
hammer fire circuits. The hammer fire circuits enable the hammer force

circuits on the 7364 Power Supply Regulator board.

4.1.1.2_ 7360 SERVO CONTROL

The 7360 Servo Control board contains the motor drive, detent, and
feedback processing circuits for both the carriage motor, and the print wheel
motor. It also contains the circuitry that generates power reset signal used
on the Printer Control and I/0 boards. The motor drive circuits respond to
signals from the direction and speed control circuits on the 7361 Printer
Control board, and also to return signals from the feedback processing
circuits. The motor drive circuit then provide signals of appropriate voltage

and polarity to the power drivers located on the 7364 Printer Regulator board.

The detent circuits provide feedback-derived signals that hold motors when

they have reached their specified positions. Note that the motors receive

either motor drive or detent signals at any given time, but not both at the

same time. Signals from the 7361 Printer Control board provide motor drive or

detent signals to the motors.

Photoelectric devices, working in conjunction with slotted encoder disks
on the motor shafts, produce three feedback signals from each servomotor.
After processing by the feedback processing circuits, the three signals

provide exact motor position and speed information to the control circuits.

One of the feedback signals specifies a reference "Home" position, the second

and third provide motor position information.

4.1.1.3 PRINTER REGULATOR 71364

The 7364 Printer Regulator board contains five voltage regulators (+5VR,

-5V, =12V, +12VA, and +12VB). The +12VB regulated output is used on all
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printer boards with the exception of the 1/0 boards which use the +12VA
regulated output. The Printer Regulator also contains the paper, ribbon,
hammer, print wheel and carriage final drive circuits.,
3
IMPRESSION Control, a user function provided by a front panel keyboard
switch, is actually a level adjustment for the hammer impression voltage

regulator. The +5VR regulator provides the only adjustable supply voltage.

4.1.1.4 FRONT PANEL KEYBOARD AND SENSORS

The printer functions require either local sensing or operator control.
End-~of~Ribbon, Multi-Strike Ribbon, Paper Out, Carriage Home and Cover Open
conditions must be sensed and the signals fed back to the microprocessor on
the Printer Control board. Other functions such as Select, Top-of-Page, and
Impression Control are initiated by switch-generated signals from the Front
Panel Keyboard. These signals are fed to the I/0 Interface and the Printer
Regulator board. Keyboard indicator lamps are driven by circuits on the I/0

Interface.

4.1.1.5 MOTORS
Both DC Servomotors and Stepping Motors are used in the printer.

Servomotors are used for the print wheel and carriage movements, while

stepping motors are used for ribbon and paper movements.

4.1.2 TYPICAL INTERFACE PC BOARDS AND THEIR FUNCTIONS

The Printer Control board 7361 accepts parallel data-to-be-printed in the
form of 12-bit data words along with a number of different control signals.
In the basic configuration, the printer is not compatible with all possible
host systems. Some systems provide instructions and data to be printed in
serial form, while others provide it in parallel, but in different formats
(see Figures 4-2 and 4-4). The printer achieves universal compatibility

through the use of specially designed interfaces. These interfaces convert
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the data and control format of the host system to match the requirements of

the printer.

Several accessory options are available for use with the printer. The use
of each of these options requires some modification of the interface. There
is such a large number of interface combinations available that it is
impractical to detail all of them in this manual. However, a general
description of three typical interface configurations is provided in the

following paragraphs.

4.1.2.1 SERIAL INTERFACE FOR WP, OIS, AND VS APPLICATIONS

A typical serial interface for use with WP, OIS, and VS applications is

shown in figure 4-3. The standard interface uses the following three PC

boards (refer to table 1-1 for specific configurations):

7348 CPU and Data Link
7547 or 7847 RAM Memory
7446 Printer I/O

The Data Link receives and transmits serial data and status (see figure
4-2) between the host system and the interface. It also performs
serial-to-parallel and parallel-to-serial conversions, feeds instruction bytes
to the Data Link Control Logic on the Printer I/0 board, and loads data bytes
into RAM memory by Direct Memory Access techniques. Once data is loaded into

memory it becomes accessible to the Microprocessor.

The Microprocessor and it's support devices control the parallel
transmission of data and control signals between the interface and the Printer

1/0 board 7361, including handshaking signals.

The Printer Interface (PCB's) circuits reformat data transferred from
memory by the microprocessor. They also respond to user commands from the
front panel keyboard, decode status information, drive indicator lamps and

provide miscellaneous logic functions not otherwise provided for.

4-9
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4.1.2.2 PARALLEL INTERFACE FOR 2200 SYSTEMS

A typical parallel interface used with 2200 Systems is shown in
Figure 4-5. The interface is contained on one PC board (refer to Table 1-1

for the correct configuration).

The host computer loads 8-bit parallel data (see Figure 4-4) into
Registers and Bus Drivers from which it can be retreived by the Microprocessor.
The Microprocessor operates under control of a routine stored in the PROM
section of memory and manages the intermediate storage of data in the RAM
section of memory. In addition, the Microprocessor controls reformatting of
data to 12-bit words for transmission to the Printer Control, processes user

commands from the front panel Keyboard and transmits handshaking signals back

to the host computer.

4.1.2.3 PARALLEL INTERFACE FOR SYSTEM 5 WITH TWIN SHEET FEEDER

~

A typical parallel interface used with System 5 installations is shown in
Figure 4-6. System 5 provides data and control (see Figure 4-4) in the format
required by the printer. No additional processing is required. However, use
of the twin sheet feeder accessory requires a control interface and motor
drive circuitg. These are provided on the Twin Sheet Feeder Control board

7449 (refer to table 1~1 for correct configurations).

4-11
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4.2 DETAILED DESCRIPTION

Refer to the overall printer block diagram (Figure 4-7), the schematics
located in chapter 8 and block diagrams called out in the text during the

following discussions. Schematic grids are called out for ease in location of

the chips on the schematics.

Within the following text, negative signals are not barred to indicate

polarity. Where signal levels are of prime importance, 1's and 0's and highs
and lows, are used to indicate circuit action. The schematics in chapter 8

shows the signals barred.

4.2.1 POWER ON SEQUENCE (SEE FIGURE 4-8)

When power is applied to the unit, one-shot L46A (B,1/7360-1) generates a
PWR RES pulse at pin 7 and a POWER RESET pulse at pin 6. The PWR RES pulse is
applied to Printer Control board (E,4/7361-1) and inputted to AND gate L1-2
(D,5/7361~1) whose pin 3 output gates the 8080A clock generator (L37) at pin 2
generating RESET pulse at pin 1. The RESET pulse is applied to 8080A L2-12
forcing it into a reset state. Also, the clock generator RESET output,
through inverter L20 (C,3/7361-1) is applied to AND gate L43 (C,2/7361-1) to
generate master reset pulse MR. This MR pulse clears L38 (D,3/7361-1), L54
(D,2/7361-1), L43A (A,11/7361-1), L53 (A,10/7361-1), L52
(B,9/7361-1), L47 (C,8/7361-2), L62 (E,2/7361-2), L33 (D,2/7361-2), L65
(C,2/7361~2), and L32 (B,2/7361-2). The L46A-6 output is shaped and inverted
at L50-12 to generate POWER RESET which resets the printer I/0 boards.

PWR RES is also applied to AND gate L45-10 (E,3/7361-1) which generates
POWER ON PRIME at output L45-8. This gate is inverted by L37-5,6 (D,4/7360-1)
and becomes POP which clears UP/DN counters L28 (G,4/7360-1), L26
(F,4/7360-1), L43 (G,6/7360-1), and L4l (F,6/7360-1). It also clears UP/DN
counters L40 (G,6/7360-2), L38 (F,6/7360-2), L25 (G,4/7360-2), and L23
(F,4/7360-2).
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POP is inverted by L37-9,8 (D,4/7360-1) and clears FFs L51-11,12
(D,5/7360-1) and L51-6,7 (D,2/7360-1). Also, POP clears FFs L51 (D,6/7360-2)
and L51 (C,4/7360-2).

When the 8080A L2 (A,5/7361-1) is reset, either from a power-up sequence

or a RESET signal from the external system source, it's program counter is set

to address 0000 HEX.

The first three thousand bits of memory, L9, L8 and L7 (G,2 - G3/7361-1)
are PROM loaded. The next one thousand bits of memory are reserved for the

Diagnostic Display board WLI# 190-0739.

4.2.2 _LED/LDD CURRENT MONITORING CIRCUIT (SEE FIGURE 4-9)

Because of the duplication of this circuit in channels A and B of both the
X and Z axis, only channel A for X axis will be discussed. The theory shown
here can be substituted for the remaining channels. (X corresponds to
carriage-motor movement and Z corresponds to print-wheel movement. XA and XB
are two channels producing sine waves 90 degrees out-of-phase with respect to

each other and both are part of X motor circuit).

The LED (Light Emitting Diode) current monitoring circuit will essentially
regulate the output of the LDD's at 4V peak-to-peak. This compensates for the

differences in LED's/LDD's as well as their degradation because of age.

During the power-on restore or an LED recalibration of the carriage, a
voltage (less than 4Vpp) will be applied to amplifier L2-3 (E,7/7360-2). As
the carriage encoder disk rotates and the carriage moves, a sine wave (XSA)
will be developed at L2-3 by the LED/LDD combination mounted on the carriage
motor. This sine wave is amplified by L2 and input to amplifiers L2-7 and
L32-3 (D,7/7360-2). Clamping diodes in the output of L2-9 will square the
sine wave so that the Schmitt trigger input L52-13 (E,6/7360-2) will be at TTL

levels.
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NOTE

L52-12 was set to a "l1" state by
POP clearing L-51 (D,6/7360-2).

The output of L52-11 (E,6/7360-2) through inverter L53-10 (BK4) inputs
up-counter L40 (G,6/7360-2) and in turn it's carry output L40-12 inputs up
counter L38-5. As the counters count up, the current supplied to XLEDA (LED

on motor) through inverter L39 (G,6/7360-2) increases generating more light in

the output of the LED.

As current is increased through the LED, the LDD output voltage at L2-3
(E,8/7360-2) is also increased. The amplitude of the output L2-1 continues to
increase until comparator L32-1 squares off the sine wave and resets FF L51.
This disables Schmitt trigger L52 so that no more clock pulses (BK4) will be
gated to the up-counters (L40,L38), allowing the correct amount of current -to

continually flow through the LED.

NOTE

Each count in the up-counters (L40,L38) places
different inverters (L39) in parallel. Because these
inverters feed the carriage LED, the current through
the LED will increase until the associated LDD
generates the required voltage to reset the FF L51

(D,6/7360-2) and stop the count in the up-counters.

4-19
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At this time, the voltage at L32-3 will be 4Vpp, the required voltage to
drive L3-3 (E,5/7360-2) in the feedback loop.

4.2.3 8080A CPU STRUCTURE (SEE SCHEMATIC 7361-1 AND FIGURE 4-7)

The 8080A CPU structure for the printers consists of seven major functions:

a. L2 8080A Microprocessor (B,6/7361-1)

b. L37 Clock Generator (C,5/7361-1)

c. L17 Controller and Data Bus Driver (A,5/7361-1)
d. L18 and L3 Address Bus Driver (A,7/7361-1)

e. L4 and L5 RAM Memory (G,6/7361-1)

f. L6 through L9 PROM Memory (G,3/7361-1)

g. I/0 communications to interface and operator

4.2.3.1 MEMORY ACCESSING

The printer memory is a combination of PROM and RAM memories. The PROM
memory consic*s of four PROM sockets, L6 through L9. Only L8 and L9 are
loaded. RAM memory consists of two 1K-by-4-bit chips, L4 and L5 which are
used to develop 1K by 8-bit of RAM storage.

The Binary-to-Decimal decoder L19 (F,7/7361-1) is used to select RAM or
PROM memory. By decoding Al0, All, Al2 and the ANDed output of MEMR
and MEMW gate L1-8 (A,4/7361-1), L19 produces CEl through CE5. CES selects
the RAM memories and Cl through C4 select various PROMs. The Ay through

A9 bits address the locations within the memories.

4.2.3.2 MEMORY READ

When L17-24 (A,4/7361-1) goes low, it indicates a memory read (MEMR).
This pulse is input to OR gate L1l (E,2/7361-1) which will enable Data Bus
Drivers L40 and L21 (F,1/7361-1). TIf PROM memory is addressed at this time by
A, through Ag and the chip is enabled by L19, PROM memory will be output
onto the bus and read by the 8080A.

4-20
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The above sequence is the technique used for the 8080A to fetch it's

Instructions, and to receive data for processing during one of it's machine

cycles as described in the following example.

RAM reading by the 8080A is performed when L19 selects the RAMs (CES),
(MEMW is high) and the RAM's location is selected by AO through A9. The 8080A
reads DO through D3 from L5 and D4 through D7 from L4, to form a 1K X 8-bit

memory.,

NOTE
During RAM read, CE5 will be LOW disabling a Bus
output from L40 and L21. This LOW is inverted and
ORed before being applied to L40 and L21.

4.2.3.3 MEMORY WRITE

The printer only writes into the RAM memories. During a memory write
operation the 8080A L2-18 output will go low forcing the output of AND gate
L1-6 (D,4/7361-1) to go low. This will enable the RAMs for the function of
writing. L19 decoder will select the RAMs, and address lines AO—A9 will
access the location in the RAMs memory where the write operation by the 8080A

will take place. DO through D3 writes into L5 and D4-D7 writes into L&4.

4.2.3.4 1/0 COMMAND DECODING

Input/Output read and write (I/OR and I/OW respectively) enable commands
are derived from the 8080A Controller L17 and address bits. A3 and A4'
Input signals to the 8080A are controlled by L41 and L25 decoders. Output

signals from the 8080A are controlled by L10 and L26 decoders.
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4.2.3.5 1IN COMMAND GENERATION

L17-25 goes LO to develop an I/OR pulse. This in turn enables inputs 1A
and 1B of decoder L22 (C,7/7361-1). When the 1A and 1B inputs are HI and LO
respectively, outputs 4 and 5 will also be HI and LO respectively. L22-5
output goes to the input of decoder L41-12 (F,8/7361-1). With a LO on L41-12,
address bits Ay through A, (binary digits) are able to produce a decimal
output count range of up to eight. Specifically, the output decimal count
produces and represents commands INO8, IN09, INOA. During this counting

interval, L25 decoder is inhibited by placing a HI on it's pin 12.

To generate INOO through INO7 commands, only the input (A3) of L22 decoder
need to be inverted. The L25 decoder will be enabled to count up to eight,

representing INOO through INO7 commands.

IN COMMANDS
IN 00 Strobes Input Port
IN 01 HI Byte X-Data (DA9A through DA12A)
IN 02 LO Byte X-Data (DAlA through DA8A)
IN 03 X and Z Home Position Status
IN 04 Error Status (Cover Open)
IN 05 Left Margin and Ribbon Type
IN 06 HI Byte Z Data
IN 07 LO Byte Z Data
IN 08 HI Byte Y Data
IN , 09 LO Byte Y Data
IN 0B Generate POP to Recalibrate LED/LDD's
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4.2.3.6 OUT COMMAND GENERATION

L17-27 output goes LO to develop an I/OW pulse. This in turn enables
inputs 2A and 2B of decoder L22 (C,7/7361-1). When the 2A and 2B inputs are
LO, a LO on pin 12 of decoder L10 (D,6/7361-1) enables the output of the
decoder. The binary address bits Ay through A, form a decimal count at
the output of L10 representing OUTO00 through OUTO7 commands. To generate
OUTO08 through OUTOF commands, only address bit A3 has to be changed. Then
decoder L26 output will represent OUT08 through OUTOF commands.

OUT COMMANDS

ouT 00 Reset Strobe Controls

ouT 01 Output Error Status

ouT 02 Motor Function Execution Signal
ouT 03 HI Byte and Direction X - Data
ouT 04 LO Byte X Data

ouT 05 Z, Y and Z Ready Status

ouT 06 Z Data and Direction

ouT 07 Y Output Strobe

out 08 X, Y, and Z Motor Power and Ribbon Lift
OuUT 09 Hammer Force

ouT 0A Ribbon Motion Strobe

ouT 0B Clear X and Z Position Counters
ouT 0cC Clear MR Latch

ouT 0D Y Holding Voltage

ouT OE M Booster

ouT OF Enable Strobes from I/O

4.,2.3.7 COMMANDS FROM EXTERNAL SOURCE

The 8080A Microprocessor accepts 6 commands and 12 data bits from

an external source. The commands are:

a. OPS . Option Strobe

b. RESET - External Reset

c. CMS - Carriage-Motion Strobe

d. PFS -Paper-Feed Strobe

e. PWS - Print-Wheel Strobe

f. DAlA through DA12A - 12 data bits
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4.2.4 CARRIAGE MOVEMENT (SEE FIGURES 4-10 AND 4-11)

When an external system issues a command to the printer, data bits DAILA
through DAI12A must be on the external data bus and settled before their

clocking strobes are sent to the printer to pass the information on to the

8080A Microprocessor.

In che following discussion, a carriage-movement command will be
described. However, a print-wheel command could be substituted for the
carriage-movement command because both are handled similarly by the 8080A chip
as shown in Figure 4-12. Refer to the appropriate schematics during the

following description.

Data bits DAlA through DA12A are input to latch L57 (F,11/7361-1) and D
type register L42 (E,11/7361-1) from the external system. (Refer to schematic
7361-1.) After the data bits have settled on the external bus, the system
sends CMS to OR gate L51A-1 (B,11/7361-1). L51A-3 goes LO producing a pulse
called CMS (Carriage Motion Strobe). CMS strobes L57 and L42 (F,11/7361-1).
Also, CMS sets latch L53 (A,10/7361-1) causing a HI output at pin 15. When
the 8080A issues an INOO command through it's decoders, the output of L53-15
will be put on the data bus throuéh bus driver L36-3 as data bit DO. After
the 8080A microprocessor processes the word DO through D5, it will know that a

carriage-movement command has been issued by the external source.

After the 8080A has processed the input word, it will issue an INOl to L&2
(E,11/7361-1) (the signals on L42 will have had time to settle). This will
then put the high byte of data (DA9A-DA12A) on the bus for the 8080A to
accept. After the 8080A has processed the high byte of data, it will then
issue an INO2 command at L57-1 (G,11/7361-1). This INO2 command then puts the
LO byte of data (DAlA-DA8A) onto the data bus for 8080A processing.

There are five major functional circuits to control the movement of the
carriage (similar circuits control the print-wheel movement). They are:

motor drive (enable), motor direction, motor speed, carriage-motion feedback

loop and detent.
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4.2.4.1 MOTOR ENABLE CIRCUIT

From the processed data, the 8080A (through addressing and decoding)
generates an OUTO8 at L26 (C,6/7361-1) along with data bit DO (HI). OUTOS
enables L65 (C,2/7361-2) so that pin 4 being HI (DO) produces the signal XHALT
at pin 2. (Top left-hand corner of figure 4-11.)

XHALT (C,11/7364-1) inputs to Relay Driver L4 (C,10/7364-1) which
energizes relay K2 (D,10/7364-1). This applies the output of L7 XMD amplifier
to the motor-enable circuits, Q33 and Q32 (C,9/7364-1). The amplitude and
polarity of the XMD signal will determine motor speed and direction,

respectively.

4.2.4.2 MOTOR DIRECTION CIRCUIT

After the 8080A has enabled the X-Motor Relay K2, it causes L10
(D,6/7361-1) to generate an OUTO3 command. OUT03 command clocks D-type FF L46
(G,2/7361-2) enabling direction bit D3 from the 8080A to set or reset the
outputs of L46-5,6. The outbuts of L46 produce one of two signals XFS
(forward) or XRS (reverse) at NAND gates L66-6,8.

XFS or XRS will enable one side of switch L21 (B,4/7360-2) at pin 1 or 2.
The outputs of L21 are applied to amplifier L7 whose output is XMD which
drives X motor (B,9/7364-1) through relay K2 ana drivers Q33 and Q32
(C,10,9/7364-1). Relay K2 is in either a forward or reverse direction

depending upon the polarity of the output of switch

L21 (inputs to the switch are opposite polarities). OUTO03 also enables
up/down counter L29 (G,4/7361-2) and loads it with data bits DO through D2

which will determine speed along with L27 and L28 up/down counters.
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4.2.4.3 MOTOR RESTORE CIRCUIT

OUT02 command clocks L62 (E,2/7361-2) which outputs signal XVR (top middle
left of block diagram) through an inverter L67-10 to L66-11. XVR is also

applied to inverter L69 which inputs XVR to summing op-amp L17, providing

restore velocity.

4.2.4.4 MOTOR SPEED CIRCUIT

After the 8080A has enabled the X motor to run in a given direction and
loaded the HI byte of X data, it will cause an OUTO4 command to be generated
at L10 (D,6/7361-1) and data bits DO through D7 to go active .

The OUTO4 command loads counters L28 and L27 (G,5/7361-2) with data bits
DO through D7. The outputs of counters L28, L27 and L29 are applied to PROM
L12 (F,5/7361-2). This total up count represents the distance required to
move the carriage from it's present position to a new position established by

the parent system input and the processing of the 8080A.

PROM L12 is input or addressed by counters L28, L27 and L29 causing the
selected deceleration program contained in PROM L12 to be placed on output
pins 9 through 17. This output from the PROM then feeds digital-to-analog
gonverter L13 (E,4/7361-2) whose analog signal will determine the speed of the

carriage-X servo motor.

After the 8080A sets the initial velocity of the X motor, it causes an

OUTO02 pulse to be generated at the L10-3 (D,6/7361-1) output with the data-bit
D3 HI.

OUTO02 (Figure 4-11) is inverted by L67 (B,10/7361-2). OUTO02 and D3 at
NAND gate L68 (B,9/7361-2) develop a zero output at pin 8 which pre-sets 'D"

latch L47 (C,8/7361-2). The output of latch L47 (pin 8) goes LOW, producing
XS6.
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Signal XS6 will close switch L36 (B/7/7360-2) and is applied to OR gate
L37A (D,1/7361-1) generating MBP (carriage motor boost). Signal XS6 is also
applied to NAND gate L66-11 which enables either XFS OR XRS. Either signal
XFS (forward) or XRS (reverse) energize their appropriate section of switch
L21 (B,4/7360-2) to provide the correct direction of movement of carriage
motor. The output of switch L21 is amplified by L7 (B,2/7360-2) which outputs
the amplifier resultant signal XMD through relay K2 (C,10/7364-1) to provide
control bias on complementary transistors Q33 and Q32 which drive the X servo

motor to move the carriage.

4.2.4.5 CARRIAGE MOTION FEEDBACK

As the carriage moves in one direction or the other, AC sine wave XSA
(bottom left of block diagram) is produced (by the LED/LDD encoder on X motor)
at the input of op-amp L2-3 (E,7/7360-2). The output of the op—-amp L2-1 is
applied to op-amp L3-3 (E,5/7360-2) where the AC signal from the encoder is
amplified and applfed to L3-7. The output of L3-9 is a square wave whose
voltage is clamped to +5V or OV by diodes D41 and D42 (G,10/7360-2)

respectively,

After clamping, the XSA square wave is input to Schmitt trigger inverter
L50-3 (F,10/7360-2). The output of the inverter is signal XA and is applied
to the input of serial register L35 (F,10/7360-2) which is clocked by signal
QD. The QA output of L35 follows the XA input, along with clocking input QD.
After seven QD clock pulses, the QA output is reflected at the QH output, pin
13. See Figure 4-13 for the Feedback Loop and Waveforms.

NOTE

""QD is basically derived from phase 2 of the 8080A
clock. Phase 2 is applied to decade counter L31
(G,10/7360-1). QA is called the B output of L31
and occurs on the first phase 2 input. QD output

occurs eight pulses later.
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Serial shift register L35-3 and -13 outputs are input to decoder L49-13
and 14 respectively (E,8/7360-2). Decoder L49-11 and -10 outputs are applied
to switch L34-2 and 1 (C,9/7360-2) respectively. Serial shift register L-19-3
and 13 outputs are applied to decoder L18-13 and 14 respectively. Decoder

L18-10 and 11 outputs are applied to switch L33-1 and 2 respectively.

As switches L34 and L33 are turned on, the sum of their switches is fed to
Op-amp L47-7 (C,8/7360-2). The output of L47-9 feeds the summing point L17-3
where the velocity command from L47-1 is also applied. The feedback signal

ensures a constant carriage speed for a given input command. -

After the sine wave passes through L4 (D,5/7360-2) and becomes a
Squarewave through L5-9 (D,2/7360-2), it is input to L50 (D,10/7360-2) which
provides an inverted input to serial register L20-2 (D,10/7360-2). This
serial shift register is clocked by the signal "B" at L20-8 and is a

derivative of phase 2 of the clock. (See note in paragraph 4.2.4.5).

The QA output of serial register L20 will follow its signal B-input at the
time of clock pulses "B". After seven more clock pulses, the QH output of L20
will reflect the QA output. The outputs of shift register L20 are input to
line driver L48 (F,8/7360-2) which provides output signals XPl and XP2.

NOTE

It is during clock pulses 2 through 6, that the

outputs of line driver L48 are opposite.

XP1 and XP2 feed an exclusive-OR gate L49-1,2 (F,11/7361-2). When an L49
output occurs, it clocks down counters L28, 27, and 29 (G,5/- 7361-2). As the

count is lowered, the address to PROM L12 is changed, causing a lower voltage

at the output of D/A converter L13 (E,4/7361-2).
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The borrow bit L29-13 will go low when the count in the counters is equal
to zero. This enables the output of NOR gate L44 (D,9/7361-2) to fire
one-shot L16B (D,9/7361-2). The output of the second-half of L16B clocks 'D"
FF L47 which provides a HI output at pin 8. This in turn changes the signal
X56 to the inactive state (HI). This action disables switch L36 (C,7/7360-2)
which removes signal XDA from amplifier chain and through L66 gates XFS and
XRS (1,G/7361-2) deactivate direction switch L21 (4B/7360-2) to remove the
input to amplifier L7 (B,2/7360-2).

When L47 (C,8/7361-2) was clocked by the borrow output of L29 (G,4/7361-2)
through L44 and L16B, L47-9 provided a low signal output. A low input to
one-shot L16 (D,6/7361-2) provides a clear output on pin 6. This is then
applied to tri-state line-driver L61 (E,10/7361-2). When the 8080A (7361)
issues a IN3 command to L61 pins 1 and 19, data bit DO will inform the 8080A

that the carriage movement is complete.

4.2.4.6 CARRIAGE DETENT

As the carriage moves an AC sine wave XSB is produced (by the LED/LDD
encoder on X motor) at the input to op-amp L4-3 (D,5/7360-2). This sine wave
is displaced by 90° with respect to XSA and like XSA it's frequency is
indicative of carriage speed. Detent on the other hand is a motor stop. For
instance, the carriage must be briefly stopped during the period when the
daisy character is being imprinted against the ribbon and platen to produce

printing.

XS6 feeds L66 (G,2/7361-2) enabling signal XPS which turns on switch L36-2
(B,5/7360~2) activating the detent amplifier chain by connecting amplifier
L1-9 (B,6/7360-2) to the XMD amplifier L7 (B,2/7360-2) which drives the

X-motor control circuits.

The input to this chain of amplifiers is an amplified version of XSA
called XSA2 coming from amplifier L3-1 (E,5/7360-2). This XSA2 signal is
applied to switch L1A-9 (A,9/7360-2) directly and through inverter op-amp
L1B-9 (A,10/7360-2) to Ll-4. See Figure 4-14 for Detent Waveforms.
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Switch L1A-1,2 switching control signals are 180° out-of-phase and are
derived from the XSB squarewave out of L5-9 (D,2/7360-2) and Schmitt
trigger/inverter L50-2. As a consequence, LlIA can pass the XSA2 inpnt signal
when the switch control voltages are HI or LO, generating the detent waveform.

After three stages of amplification the resultant signal is input to
switch L36-4 (B,5/7360-2) which is controlled by XPS (this control signal was
enabled by XS6). The output of L36-5 is then applied to op-amp L7 which

Provides the detent signal to the X-servo motor circuits.,

NOTE

The X servomotor is detented as XSA?2

goes through zero.

4.2.4.7 MACHINE IPL SEQUENCE (CARRIAGE AND PRINT WHEEL HOME) SEE FIGURES 4-15
AND 4-16 AND SCHEMATICS 7361-2 AND 7360-2

The home position of the carriage is the left-hand margin at zero. When
the printer's power is first applied, the printer does not know where the
carriage is located. To determine it's position, the 8080A issues a series of
commands designed to place the carriage in it's home-reference position
regardless of it's location before power was applied. The sequence is as

follows:

1. An OUT02 command with data bit DI active generates the signal XVR at
L62-5.

2. XVR is changed from +5V at the input to inverter L67-11 to +12V at

the output of inverter L69-4.

3. XVR is then applied to the input of amplifier L17-3 to drive the

carriage X motor at the restore velocity.

4. The 8080A drives the carriage to the right by sending an OUTO3

command with data bit D3 active creating the signal XFS at L66-6.
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XFS switches XVR through switch L21-8 to drive amplifies L7-9

which is the driving voltage for the carriage system.

Home position on the Wang print-wheel is the lower case letter

o This is found by a series of commands issued by the 8080A

CPU at power up time. These commands are:

Aut OUTO02 command applied to the clock input L62-9 with data bit
DO active generates signal ZVR at L62-2 (see 7361-2).

ZVR is inverted first at L67-4 and then at L69-10.

ZVR is applied to the input of amp L8-3 causing the print wheel

to spin at a restore velocity.

The print wheel will continue to spin until the Z motor
C-channel is sensed through the elongated slot in the encoder

disk at L16-3 zSC.

ZSC is inverted to form signal ZC at L54A-3 (G,9/7360-1).
ZC is applied to the input of L61-13 (E,11/7361-2).

ZC will cause data bit D5 to go active during an INO3 command
informing the 8080A that the print-wheel has found home. At
this time the 8080A will issue an OUT02 to L62-9 to clock ZVR on
and enable ZPS.

The 8080A issues an OUT03, switching the state of data bit D3 to
generate XRS at L66-8.

XRS changes the state of the restore voltage through switch L21,

causing the carriage to move toward the left side of the printer.

The carriage will continue to move to the left side of the
machine until the metal flag on the carriage activates an left

margin sensor on the left side, creating a signal LMS at the

input to L63-12.
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The 8080A detects that the carriage has reached the left margin by
strobing L63~11 with command INO5 until data bit Dl becomes active.
Then it switches the states of XRS and XFS, moving the carriage to
the right one position at a time until four "C' channels are
detected. This movement from the left margin sensor to the fourth
"C" channel is done at normal operating speed in one character
increments, not at restore velocity. This accounts for the

different sound heard when the carriage is locating the "C" channel.
A "C" channel is detected when an elongated slot on the X motor

encoder disk activates the X motor "C" channel causing a LOW at the

output of amplifier L6-9 sipnal XC.

The signal XC is input to L-61 pin 6 and is detected by the 8080A by

strobing with INO3 commands waiting for data bit DO to become active.

An OUTO2 command with data bit 1 active generates the signal XVR at
L62-5.

XVR is changed from +5V at the input to inverter L67-11 to +12V at
the output of inverter L69-4.

XVR is then applied to the input of amplifier L17-3 to drive the

carriage X motor at the restore velocity.

The 8080A drives the carriage to the right by sending an OUTO03

command with data bit D3 active creating the signal XFS at L66-6.

XFS switches XVR through switch L21-8 to drive amplifies L7-9 which

is the driving voltage for the carriage system.

The 8080A issues an OUT03, switching the state of data bit D3 to
generate XRS at L66-8.

XRS changes the state of the restore voltage through switch L21,

causing the carriage to move toward the left side of the printer.
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20. The carriage will continue to move to the left side of the machine
until the metal flag on the carriage activates the left margin
sensor on the left side, creating a signal LMS at the input to
L63-12,

21. The B8080A detects that the carriage has reached the left margin by
strobing L63 with command INO5 until data bit D1 becomes active.
Then it switches the states of XRS and XFS, moving the carriage to
the right one position at a time until a "C" channel is detected.
This movement from the left margin sensor to the first '"C" channel
is done at normal operating speed in one character increments, not
at restore velocity. This accounts for the different sound heard

when the carriage is locating the "C' channel.

22. A "C" channel is detected when an elongated slot on the X motor
encoder disk activates the X motor "C" channel causing a LOW at the

output of amplifier L6-9 signal XC.

23. The signal XC is input to L-61 pin 6 and is detected by the 8080A by

strobing with INO3 commands waiting for data bit DO to become active.
24. At this time the carriage (center of print whe-~l motor shaft), if

properly adjusiod, is positioned 2.150 inches ‘rom the inside of the

left side frame.

4.2.4.8 BOOSTER POSITION VOLTAGE

In order to overcome the inertia of the carriage. a signal MPB

(A,7/7360-2) is initially input to amplifier L17 (B,5/7360-2).
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4.2.5 PRINT WHEEL ERROR DETECTION (SEE FIGURE 4-17 AND SCHEMATIC 7361A-2
AND 7360-1)

NOTE

The print wheel and the carriage error
detection circuits are identical in

operation.

When the print wheel fails to Stop or positions incorrectly (travels to

far) this circuit detects the error and informs the 8080A. The 8080A then

corrects the print wheel overtravel by performing restore sequences.

INO3 >—
VR I’
FROM e 18
12 D BUS
L16A-7 —<] Las 2| o 10 5 ZME 15 22 8
13
—— 2
'3?: " L52 L61 19
ZP 3 1CK
ZP1 1CLR |5 D6
753 3 1
oUT06 >—
1 1
LOAD 13 LOfLoAD
4 L31 1a]P L30
cD CLRBOR
13
4
L45 6
5

FIGURE 4-17 PRINT WHEEL ERROR DETECTION CIRCUIT
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When the final count of print wheel movement (ZPl or ZP2) is reached, the
borrow output of L30-13 is applied through NOR gate L&44-4 (C,9/7361A-2) to the
input of one shot L16A-4 (D,5/7361A-2). The output of one shot L16A-7
(D,5/7361A-2) is applied through NAND gate L48-11 to the D input of L52-2.

The clock of L52-3 (ZP) is the XOR'd output L49-6 of signals ZPl and ZP2 (the
signals that count characters). If any more clock pulses (ZP) occur after the
D input of L52-2 was gated high, then it's 1Q output (L52-5) ZME switches

active (high) indicating an error condition.

The 8080A is informed of the error condition by applying the L52-5 active
(high) output ZME to tri-state output line driver L61-15. The 8080A initiates
the sequence to generate INO3 commands at L25-4 (E,8/7361A-1) which searches
for data bit D6 high at L61-5 (E,10/7361A-2). When the 8080A determines data
bit D6 is active (high) it places data bit DO active (high) on the data bus
and initiates the sequence to generate OUT 02 commands. The OUT 02 commands
clock D flip flop L62-9 {E,2/7361A-2) with data bit DO high on L62-3
(F,2/7361A-2) 1D input to generate ZVR (Z motor velocity restore signal). ZVR
is inverted first by L67 (C,3/7361A-2) and then by L69 (A,6/7361A-2). The
L69-10 output is then applied first to summing op-amp L8-3 (B,5/7360-1). The
L8-1 output is then applied either to switch L22-9 (C,4/7360-1) or to op-amp
L8-7 (B,5/7360-1) whose L8-9 output is applied to switch L22-4 (B,4/7360-1)
depending on the direction the Z motor is to turn. The output of switch L22-8
(CCW) or -5 (CW) is then amplified by L7-1 (C,3/7360-1) to generate the Z
motor drive (ZMD) signal. When in Detent (printer in process of printing a
character), the borrow output of print wheel movement counter L-30-13
(F,4/7361A-2) is inverted by NOR gate L&4-4 (C,9 7361A-2) to trigger first one
shot L16A-4 (D,4/7361A-2) whose L16A-6 output then triggers one shot L16A-11
(D,4/7361A-2). One shot L16A-9 clocks D flip flop L&47-3 (C,8/7361A-2) whose
L47-5 output through NAND gate L48-11 (C,4/7361A-2) provides a high to D flip
flop L52-2 (B,5/7361A-2). 1If a ZP pulse occurs after the L30-13 (F,7/7361A-2)
Borrow output went high, L52-5 switches high generating a ZME pulse indicating
a Z motor error condition. This monitors any movement of the print wheel as a
clock pulse ZP will be generated causing the 8080A to detect an error

condition.
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When the error condition has been corrected, the 8080A initiates the
sequence to generate an OUT 06 which is applied to the clear input of D flip

flop L52-1 to clear the error condition.

NOTE

If the error detectors on Printer Controller board
7361 detect three consecutive retries, then the above
sequence will be repeated and the carriage and print
wheel will be returned to their proper positions to

attempt three additional retries before lighting the
MALFUNCTION lamp.

4.2.6 RIBBON MOVEMENT (SEE FIGURE 4-18 AND SCHEMATICS 7361A AND 73644)

The two-phase ribbon feed stepper motor is required to rotate in only
one direction to advance the ribbon. The 8080A causes the required number of
OUTOA commands to be generated by BCD to Decimal Out Command Decoder L26-3
(C,6/7361A). These commands clock Johnson Counter L34 (A,9/7361A) on their
rising edges to generate a two-bit sequential digital signal. These two-phase
stepping control signals consist of four different binary codes (pulse
patterns) 0, 2, 3, 1 at outputs L34-5, -9. Each voltage level change from 0
to 1 of the 0, 2, 3, 1 binary coded pulse pattern causes the ribbon motor
shaft to move one step. After being amplified by line-driver L70 (A,9/73614),
these stepping control signals (RMDB and RMDA) are applied to the Power Supply
Regulator PCB 7364A.

Signal RMDA turns transistors Q28 and Q29 (E,6/7364A) on-and-off and
RMDB turns transistors Q30 and Q31 (E,4/7364A) on-ard-off. These outputs, in
turn, through driver transistors start and stop the ribbon advance stepping

motor as directly commanded by the 8080A.
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4.2.7 PAPER MOVEMENT (SEE FIGURE 4-19 AND SCHEMATICS 7361A AND 7364A)

The two-phase paper feed stepper motor is required to rotate in two
directions in order to move the paper one half character space above and below
the line of printed text for printing subscripts and superscripts. Therefore,

it's control circuitry must provide both directional as well stepping control

signals.

The 8080A causes the required number of OUTO7 commands to be generated by
BCD to Decimal Out Command Decoder L10-9 (D,6/7361A). The OUTO07 Commands are
applied to the clock input of Johnson Counter L35-9 (A,7/7361A). These
commands clock Johnson Counter L35-9 on their rising edges to generate a
two-phase four step switching sequence (two-bit sequential digital signals).
Data bit DO controls direction. These two-phase stepping signals consist of
four different binary code patterns shifted by 90 degrees. The count sequence
determines the direction of rotation of the stepping motor. A count sequence
of 0, 2, 3, 1 provides rotation in one direction, while a sequence of o0, 1, 3,
2 reverses the direction of rotation. This count sequence is determined by
the binary state of data bit DO. Data bit DO applied to the inputs of two
exclusive OR gates L49-9, -12 (A,8/7361A) along with the 1Q, L35-10 output to
L49-13 and the 2Q, L35-6 output to L49-10 provide the D inputs to the Johnson
Counter. When the binary state of data bit DO changes, the count sequence
changes as described above causing the direction of rotation of the feed motor
to reverse. These stepping control signals are amplified by line driver L71
(A,5/7361A) whose two outputs (YMDA and YMDB) are applied to Power Supply
Regulator PCB 7364A.

Signal YMDA turns transistors Q24 and Q25 on-and off while YMDB turns
transistors Q26 and Q27 on-and-off. These signals through driver transistors
cause the Y-stepping motor to rotate in a CW or CCW direction causing paper

movement in terms of line feed.
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4.2.8 HAMMER FORCE CIRCUIT (SEE FIGURE 4-20 AND SCHEMATICS 7361A AND 7364A)

The IMPRESSION control on the printer control panel provides three
different bias levels (LIP, MIP and HIP) to the hammer force circuit. These
different bias levels are required to compensate for different print fonts,

normal print fonts and paper and multiple copies.

In order to prevent embossing paper during printing, the force applied to
the hammer must differ for the various characters and letters. For example,
characters such as a period will emboss the paper if they are hit with the
same force as a letter M. The 8080A microprocessor generates data bits DO
through D3 along the sequence for the OUT09 command which provide the bias

levels for the different letters and characters.

Hammer impression levels (LIP, MIP and HIP) provide the inputs to voltage
regulator L6 whose V OUT level (L6-6) provides the bias to Q6 (F,1/7364A-1).
The Q6 output is coupled to Q5 (C,1/7364A-1) whose output HAM+ provides the

hammer force voltage to the hammer coil.

The 8080A generates data bits DO through D3 and initiates the sequence to
generate an OUTO09 command. Data bits DO through D3 are applied to L33
(D,2/7361A-2) and clocked by OUTO9 to generate PT1 through PT4. PTl through
PT4 are applied to L2 and L5 (D,3/7364-1) to generate the four different
hammer-energy signals. These signals are applied through diodes D13 through
D16 to hammer-driver amplifier Q5 (C,1/7364A-1) which activates the hammer

when HF and H HALT are active to enable printing.

Data bit D4 applied to L62-13 (E,2/7361A-2) is clocked by OUT02 at L62-9
to generate the hammer fire level signal HF. The HF control signal is applied
through Q34 (B,2/7364A-1) L2 and L5 (C,3/7364A-1) with one of the PTl through
PT4 signals. Data bit D2 from the 8080A applied to L65-12 (C,2/7361A-2) and
the OUTO8 command applied to L65-9 generate the H.HALT signal at L65-11
(active when high ) which determines when the hammer circuits will be
enabled. H (Halt) high turns on Q35 (E,2/7364A-1) whose output is applied to
the noniverting input of L6-3 (F,2/7364A-1) to enable the fire and energy
circuits Q6 and Q5 (F,C,1/7364A-1).
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CHAPTER 5

CHECKS AND ADJUSTMENTS

5.1 INTRODUCTION

This section contains both the electrical and mechanical adjustments for
the Model 41W/41WC, 81W/81WC and 81W-1/81WC-1 printers. The removal and
replacement procedures for major mechanical assemblies are contained in
Chapter 9. The adjustments are arranged in the required order of performance
for complete alignment of the printer.

Prior to the removal and replacement of suspected mechanical components as
described in Chapter 9, the mechanical assembly in question should be checked
for proper adjustment as described in this chapter. Should the adjustment
check reveal out-of-tolerance operation, the corresponding adjustment
procedure must be performed in the exact order of the procedure. Should |

adjustment fail to correct the problem, assembly or part removal and
replacement (as described in Chapter 9) may be necessary.

Adjustment and/or alignment procedures must be performed after the
replacement or repair of a given mechanical assembly or part (Chapter 9).

5.2 PREREQUISITE PROCEDURES

1. Platen adjustments are to be performed with a platen installed
whose surface is in good condition, free from wear and other defects.

2. To perform most of the procedures, the top cover will have to be
removed. The cover must be removed as follows:
NOTE
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