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SECTION, 1
INTRODUCTION

1.1 SCOPE

This maintenance manual describés the Model 77 Quad Head Matrix

Printer manufactured by Wang Laboratories Incorporated.

General information, theory of operation, and maintenance routines
are included to enable Customer Engineering personnel and operators to

maintain the printer.
The manual is arranged in the following manner:

SECTION 1 - INTRODUCTION: Contains the specitications and a des-
cription of the printer.

SECTION 2 - INSTALLATION: Contains procedures for unpacking,
setting up, and checking out the printer. Operator controls
are described in this section.

SECTION 3 - OPERATION: Describes VFU operations, paper loading,
and ribbon changirg. Contains the basic 2200 CPU operations
for outputting data.

SECTION 4 - THEORY OF OPERATION: Contains detailed electronic des-
crip~ions of the printed circuit boards.

SECTION 5 - ADJUSTMENTS, REMOVAL AND REPLACEMENT PROCEDURES,

SECTION 6 - MAINTENANCE: Includes diagnostics, preventive main-
tenance and troubleshooting tables.

SECTION 7 - ELECTRICAL SCHEMATICS: Contains a complete set of

schematics, wiring and interconnection diagrams.

1.2 DESCRIPTION

The Model 77 (marketed as the 2261W) is a microprocessor controlled,
240 line per minute, matrix impact printer designed to be used with the
Wang series of 2200 computers. The high printing speed is made possible
by using four print heads and the bidirectional printing technique. The

printer has dual pitch (10 and 12) and selectable line spacing (6 lines/in.

and 8 lines/in.).
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Figure 1-1. Model 77 Quad Head Matrix Printer
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Printing Technique

Four matrix print heads are mounted on a single carriage assembly,
and each print head handles one quarter of the character line. The print
heads operate in unison, printing in both the forward and reverse direction
(bidirectional). The individual characters are composed of an 11 x 8
dot matrix at 10 pitch (Y x 8 at 12 pitch). The line length is 136 char-
acters at 10 pitch and 160 characters at 12 pitch. The printer has an

expanded character feature which doubles the character width with the
code HEX(OE).

Figure 1-2. Four Print-Head Carriage

Standard Features

Standard features of the printer include a clear switch, alarm lamp
and tone, manual line feed, adjustable print head carriage for multiple
paper forms, vertical format control with punched tape loop, paper feed
control with pin-feed units, bottom-loading paper feed with concealed

tray (front panel access), full line buffer, and a Select/Deselect switch

to enable the printer to receive data from the 2200 System or to halt

printing temporarily without causing loss of data.
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1.3 MODEL 77 SPECIFICATIONS

Printer Size:

Height 36 in. (91 cm)
Depth 26 in. (66 cm)
width 27 in., (68.6 cm)
Weight:
210 1b (94.5 kg)
Speed:

240 lines/min. independent of line length.

Character Configuration:
11 x 8 and 9 x 8 dot matrix (dots not in adjacent columms
of same row).
10 char/in. (4 char/cm) or 11.76 char/in. (4.6 char/cm),
selectable,
6 lines/in. (2.4 lines/cm) or 8 lines/in. (3.1 lines/cm),
selectable.

Character Set: .

full ASCII, 96 characters, both uppercase and lowercase
Line Width:

136 characters, maximum with 10 pitch
(68 characters, expanded)
160 characters, maximum with 12 pitch
(80 characters, expanded)
Ribbon:
Nylon double spool, reversable
1 1/2 in. (3.8 cm) wide
64 yd (58.5 m) long
Switches/Lamps:
ON/OFF, SELECT, PITCH, LINE/IN., LINE FEED, TOP OF FORM,
CLEAR, FORM OVERRIDE, paper out alarm and lamp, power on
lamp, select lamp, and alarm tone.
Control Codes:
Audio Alarm HEX (07), Line Feed HEX (0A), Vertical Tab HEX
(0B), Form Feed HEX (0C), Expanded Print HEX (OE), and De-
lete (to clear buffer of partial line) HEX (7F).
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Vertical Format Control:
3-channel, std - 1 inch wide (2.54 cm) tape. Vertical Tab,
Top of Form, Page Eject.
Paper Size:
Maximum width 14.9 in. (37.8 cm)
Minimum width 5.0 in. (12.7 cm)
Paper width settings adjustable
Maximum form length 11 in. (27.9 cm)
Up to four copies plus original can be printed.
Cable:
6 ft (1.8 m) to power source
12 ft (3.7 m) to controller
Controller:
Line Printer Controller must be ordered separately to attach
to 2200A, B or C or to drive more than one printer/plotter on
2200S, 2200T, WCS and 2200VP. The printer interfaces directly
with the PCS and the Work Station.

Power Requirements:
115 or 230 VAC + 10%
50 or 60 Hz + 1 Hz
460 watts
Fuses:
7A (SB) for 115 VAC
3A (SB) for 230 VAC
10A (SB) for solenoid driver circuit
Operating Environment:
50 to 90°F (10 to 32°C)
40 to 80% relative humidity, non-condensing, allowable
40 to 65% recommended.
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SECTION 2
INSTALLATION

2.1 SITE CONSIDERATIONS

The dimensions of the printer, with all cabinet doors closed, are
listed in Section 1. When selecting a location for the Model 77, leave
sufficient room around the printer to open the front and rear access doors
and the top cover. In this way, it will not be necessary to move the
printer during routine operations such as ribbon changing and paper

loading.

Clearances

1. Allow approximately 27" in front of the printer to open the
front access door (paper compartment).

2. Allow approximately 26" in the rear of the printer to open
the rear access door (service access area).

3. Allow approximately 34" above the printer to open the top

cover (access to printer mechanism).

The Model 77 must be located within 12 feet (standard I/0 cable
length) of the system 2200 CPU. Cable extensions are available to per-
mit the printer to be located as far as 50 feet from the CPU. The stan-
dard AC line cord is 6 feet long.

Ambient air is drawn in through a vent in the bottom of the printer
cabinet. The air is circulated throughout the printer by three cooling
fans, and then exhausted through a vent in the rear door. To ensure
adequate cooling of the Model 77, do not obstruct the air flow around
the base of the unit. See Figure 2-1.

For the purpose of estimating room air conditioning requirements,
note that the printer heat dissipation is rated at 1572 BTU per hour
maximum, and the normal operating environment is from 50°F to 90°F (10°C
to 32°C) at relative humidities from 407% to 80%.
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Figure 2.1. Printer Cooling
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‘ 2.2.1 UNPACKING (SEE FIGURE 2-2)

1. Cut the two plastic straps around the printer packing container.

2. Pry the corrugated cardboard away from the wooden base.

3. Lift off the packing box and Instapack.

4, Remove the plastic bag that covers the printer.

5. Remove the tape that secures the front and rear doors and the
top cover.

6. Remove the four 7" bolts from the bottom of the wooden shipping
base. This operation will require the opening of the printer
access doors. The rear door is held closed By a latch at its
upper left corner. Loosen the latch locking bolt (accessible

‘ in the top compartment near the right hinge) and slide it to
the left.

7. Lift the printer off its wooden shipping base.

8. Open the printer top cover. Remove the shipping tape from
the left and right tractor feed mechanisms and the left and
right ribbon assemblies.

9. Temporarily remove the print head shield (4 screws, 2 each
side); then, remove the right and left rubber tubing retainers
from the carriage shaft.

10.

®

2.2 UNPACKING AND REPACKING

Locate the I/0 cable and line cord (shipped in jiffy bags and
stored inside the printer).

tue packing materials should be retained for use in reshipping
or storing the printer.
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Figure 2-2, Unpacking the Prinwr




2.2.2 REPACKING

Reverse steps 2 through 9 of the unpacking procedure, section 2.2.1.

2.3 UNIT SET UP AND INSPECTION

1.

PAPER
CHUTE

Check that the paper guide/static eliminator on the rear door

of the printer is properly installed.

Figure 2-3. Model 77 Rear View
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Figure 2-4, Rear View/Paper Chute Removed

2. Open the printer top cover, remove the print head shield, and
inspect the carriage assembly. Manually slide the carriage
back and forth along the carriage shaft and check that it moves
freely, without binding. See that the print head fingerboards

are seated properly in their connectors. See Figure 2-5.
3. Check that the two encoder fences do not contact the photo-

couplers as the carriage is moved back and forth. Visually

check the encoder fences for scratches.
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Figure 2-5. Printer Assembly/Print Head Shield Removed




4, Inspect the left and right ribbon drive assemblies. See that
the ribbon is properly installed around the front ribbon guides.

Manually wind the ribbon spools to take up any slack.

5. Check the paper feed mechanism by manually turning the Ver-
tical Vernier knub. The two pin feed sprockets should turn
along with the sproéket in the VFU tape reader. Next, press
in the Vernier knob and turn it again; the VFU sprocket should

now be disengaged.

6. The Vertical Format Tape is shipped already installed in the
tape reader. Inspect the vertical format unit (at the left
of the printer mechanism) and see that the format tape is

properly seated.

7. Open the front access door and locate the head adjustment arm,
under the right edge of the printer. Move the adjustment arm
forward and back while observing the print heads. See that the

print head movement is not obstructed in any way.

8. Open the rear access door of the printer. Check all the printed
circuit boards for proper seating. See that the four ribbon
cables to the solenoid driver boards are seated in their con-
nectors. Check the tightness of all the chassis screws that
hold the power regulator (7136) and the four solenoid driver
boards (7035). Note that the chassis sw  gs out on a hinge to

allow easy access to the printer electronics.
2.4 OPERATOR CONTROLS AND INDICATORS (SEE FIGURES 2-6 AND 2-7)

ON/OFF SWITCH AND POWER LAMP

This switch, the main power control for the printer, is located on
the front control panel, behind the front accesé door. When the ON/OFF
switch is turned to the ON position, the POWER lamp on the main control
panel will light. Turning the switch to the OFF position will shut off

the main power to the printer.
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Figure 2-6. Main Control Panel

SELECT

The SELECT pushbutton puts the printer in a ready state for. receiving
data from the 2200 CPU. The SELECT button lights when the printer is in
the SELECT MODE (ready to receive data). When the button is pressed a

second time, the printer is deselected and the lamp turns off.

LINE FEED

Pressing this pushbutton (on the main control panel) will advance
the print paper one linespace. When the switch is held down, the paper
advances continuously. The LINE FEED button operates only when the printer

is deselected.
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TOP OF FORM

Pressing the TOP OF FORM pushbutton will advance the paper to the I
next top of page. This button operates only when the printer is dese-

lected. Note that the paper advance is controlled by the Vertical Format
Tape.

FORM OVERRIDE

When an out of paper condition is sensed by the paper out switch,
the printer stops printing, an audible tone is sounded, and the FORM
OVERRIDE pushbutton lights. Press and hold down the FORM OVERRIDE
button to complete the printing of the current line or page. Reload

the printer with paper before resuming normal operation.

CLEAR

This control clears the printer line buffer when the printer is

deselected.

ALARM

If a paper or ribbon jam prevents the free movement of the carriage,
the circuit breaker for the carriage servo will trip, an audible alarm

tone will sound for one second, and the ALARM lamp will light continuously.

Inspect the paper drive and ribbon drive to correct the malfunction,

and then reset the servo circuit breaker.

The ALARM feature is programmable using the code HEX (07). This
HEX code will light the ALARM lamp and generate a two second tone in

the speaker.

PITCH

The Pitch toggle switch is located on the front panel of the printer.
The switch is labeled 10 and 12. To select 10 characters per inch, turn .

switch to 10; to select 12 characters per inch, turn switch to 12.
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VERTICAL LINE SPACING SWITCH

The Vertical Line Spacing toggle switch is located on the front '
panel of the printer. The switch is labeled 6 and 8. To select 6 lines

per inch, turn switch to 6; to select 8 lines per inch, turn switch to 8.

SERVO CIRCUIT BREAKER

This resettable breaker switch opens when the carriage servo current
exceeds the breaker limit (7.5 amps). When the breaker opens, the alarm
tone sounds and the ALARM lamp lights. The servo breaker is located

on the front control panel, behind.the front access door.

HEAD ADJUSTMENT ARM

This lever is located inside the front access door, directly under
the right side of the printer mechanism. It links to the carriage shaft
and controls the distance between the print heads and the striker bar.

The lever is adjusted to accommodate various thicknesses of print paper.

Each detent represents approximately .002" of print head movement.
A form scale, on the right side of the printer mechanism, indicates
the position of the adjustment arm. When the print heads are fully for-

ward, the indicator should read O.

VERTICAL VERNIER KNOB

This knob is used for aligning the paper forms with the Vertical
Format Tape. When the knob is pressed in, the paper advance stepper

motor and the VFU are disengaged. The knob can then be turned to advance

the print paper only.
HORIZONTAL VERNIER KNOB

This knob is used for fine horizontal adjustment of the print paper.
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PAPER MARGIN KNOBS

These two knobs are used for adjusting the pin feed sprockets to
the paper form width. Loosen these locking knobs and move the pin feed

units to the correct form width.
MAIN FUSE

The main AC power fuse is located at the bottom left of the elec—

tronics chassis (as viewed from the rear of the printer). It is rated
at 7 amps for 115 VAC or 3 amps for 230 VAC.

SOLENOID DRIVER FUSE

A 10 amp SLO BLO fuse is located on the reverse side of the mother-

board; this fuse protects the 40V power supply for the solenoid driver
boards.

The LED mounted on the top side of the 7136 regulator board should
light whenever AC power is supplied to the printer. If the LED does
not light, the solenoid driver fuse is blown.

115/230 VOLT SELECTION SWITCH

This switch must be set to the user's line voltage. It is located

at the bottom left of the electronics chassis, near the main fuse.

ELAPSED TIME METER (IN LATER MODELS)

An AC time meter, calibrated in hours, is mounted near the top left
corner of the electrical chassis. It keeps an accurate record of printer

use by recording the total operating time of the main carriage servo

motor.
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2.5 DYNAMIC CHECKOUT

1.

10.

11.

Set the voltage selection switch, located at the lower left
of the electrical chassis, to the user's line voltage, 115 VAC
or 230 VAC.

Connect the power cdérd to an electrical outlet.

Connect the 36 pin I/0 cable from the printer to the 2200 CPU.
In the printer, the I/O fingerboard plugs into the top I/0
connector on the motherboard. Check that it is properly
seated. At the CPU, the I/0 cable connects to a 7079 Matrix
Printer Controller. The triple controllers (7042, 6742, 6741)
can also be used.

Turn on the main power switch (a one second tone will sound).
Check that all the cooling fans are running.

See that the LED on the regulator board (7136) is lit.

Check for +5 + .1V VRSW at connector pin 123 of the 7136 PCB.
Adjust this voltage to its correct level by R+32 on the 7136

PCB. See Section 5 for component locations.

Check for +12 to +12.5 VRSW at connector pins Al and 11.
Adjust to the correct level by R-37.

Load paper as described in section 3.2.

Move the print heads forward (position 0) using the head ad-

justment arm.

Check the operation of all controls on the main panel and front

panel,




12,

13.

14'

Select the unit and run the printer diagnostic in Section 6.
Perform the timing adjustment checks described in Section 5.2.2. -
Record the initial reading of the elapsed time meter (top left

corner of electrical chassis). The time meter will later be

used to determine preventive maintenance schedules.
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SECTION 3
OPERATION

3.1 VERTICAL FORMAT UNIT

3.1.1 OPERATION OF THE VFU

The Vertical Format Unit (VFU), located on the left side of the
printer mechanism, uses the same 3 cha‘nnel tape reader found in the
Wang Models 61 and 72 matrix printers. It has the added feature of
vertical line spacing at both 6 lines/inch and 8 lines/inch. Line

spacing selection is controlled by a toggle switch on the front panel,

near the main power switch. See Figure 3-1.

PUNCHED TAPE

!
PHOTOTRANSISTOR COVER/LED HOUSING
HOUSING

Figure 3-1. Vertical Format Tape Reader
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The VFU reads a standard one inch wide, eight channel tape with
1/10 inch pitch sprocket holes located between channels 3 and 4. Paper

or Mylar tape can be used, as long as it is opaque.

The tape reader contains four pairs of LED's and phototransistors,
positioned to sense punched holes in the format tape. Three pairs arve
channel dctectors: Channel 2 is used for Paper.Eject (end of document),
Channel 5 is used for Vertical Tab, and Channel 7 is used for Top of

L.

Form. No other tape channels are recopnized by the VFU. See Fipure 3-2

TOP OF FORM VERTICAL TAB
(CHANNEL 7) (CHANNEL 5)

© 9 0000 00 0 000 0 0000 000000 0000 0000000000 C0E00000000000000CROOOEO0OCROGOIETIEOIOTITOIEOE

SPROCKET PAPER EJECT
HOLES (CHANNEL 2)

Figure 3-2. Vertical Format Tape

The fourth LED/y ototransistor pair is the sprocket hole detector.
As the sprocket holes move past the detector, a strobe signal (SKTH) is
generated. This signal is used for gating and phasing the Paper Eject,

Vertical Tab, and Top of Form functions of the VFU.

The VFU is mechanically Tinked to the paper feed stepper motor,
which advances the print paper by one line for each sprocket hole in
the format tape. The VFU will produce 6 or 8 print lines per inch de-

pendent upon the setting of the vertical line spacing toggle switch.
When the printer receives a vertical tab code, HEX (0OB), the for-

mat tape advances to the next hole in c¢ifannel 5, and the print paper

advances accordingly.
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When the printer receives a form feed code, HEX (OC), or when the
top of form switch is pressed, the format tape advances to the next hole

in channel 7, and the print paper advances accordingly.

The paper eject (end of document) feature uses channel 2 of the
format tape. When a hole is sensed in channel 2, the tape advances to
the next punched hole in channel 7, and the print paper advances over

the tear line to the next top of form.

On the standard VFU format tape, Vertical Tab holes are punched
six sprocket holes apart (corresponding to a one inch tab - 2.54 cm or
6 lines). The Form Feed holes are punched 66 sprocket holes apart cor-

responding to an 11 inch (27.9 cm) form.

3.1.2 COPYING A VERTICAL FORMAT TAPE

To produce a copy of the tape supplied with the printer, either a
Teletype or a manual punch can be used. On a Teletype, insert master

tape in the reader and lock it in; turn the switch to START.

. Turn LOCAL switch to extreme clockwise position.
Turn PUNCH switch ON.

Prr s the HERE IS key several times (to generate leader).

PV A

. For a Vertical Tab hole (in channel 5), press and hold CONTROL
key, then press P. For a Vertical Tab and Top-of-Form holes
(in channels 5 and 7), press P key alone. To generate sprocket
holes (one space at a time) press and hold CONTROL and SHIFT,
then press P for each hole.

5. For an End-of-Document hole (in channcl 2), press and hold

the CONTROL key, then press B.
6. When new tape is complete, press the HERE IS key to generate

ending trailer; remove tape from reader.

3-3




TYPICAL FORMAT TAPE

FUNCTION CHARACTER OR FUNCTION ON ‘
DESIRED TELETYPE WHICH CORRESPONDS

VERTICAL TAB : CONTROL P

END OF DOCUMENT CONTROL B

TOP OF FORM SHIFT P

SIMULTANEOUS VERTICAL
TAB AND TOP OF FORM P

SIMULTANEOUS END OF
DOCUMENT AND VERTICAL

TAB CONTROL R

SPACING BETWEEN FUNCTIONS CONTROL SHIFT P

NOTE:

Holes punched anywhere other than channels 2, 5,
and 7 are ignored by the VFU.

To splice prepared format tape, cut a piece of 1" opaque paper tape ‘
at least 15" long. (This length will provide two top-of-form functions.)
Determine exactly where the tape is to be spliced by counting sprocket
holes and vertical tab holes. Overlap the tape ends, mark the tape accu-
rately, and cut the tape so that the ends abut evenly. Trim as necessary
and then splice the ends using splicing squares Part #660-0176 on both

sides of tape to prevent catching or breaking of the splice. See Figure 3-3.

ABUT ENDS AND
APPLY SQUARES

SPLICING SQUARES
(WL #660-0176)

FORMAT TAPE
LooP ’

Figure 3-3. Splicing The Format Tape




3.1.3 REPLACING A VERTICAL FORMAT TAPE

1. Open the top cover of printer to gain access to the tape reader,
on the left side of the printer mechanism.

2. Open the tape reader cover and install the format tape in the
tray, ensuring that the sprocket teeth protrude through the
tape. The channel 7 punched holes must be closest to the tape
reader mounting plate, and the channel 2 punched holes must be

farthest away. See Figure 3-4.

TAPE GUIDES
(TRAY)

SPROCKET -

Figure 3-4. Tape Reader/Cover Open

3. Close the tape reader cover.

4, Align the print paper with the format tape as described in the

following section; then, check the VFU for proper operation.

3-5




3.2

NOTE :
If no tape is installed in the VFU, the printer will
single space every line at either 6 lines per inch or
8 lines per inch. Conversely, if any LED's are burned
out or permanently blocked, the printer will perform
a continuous form feed.

PAPER LOADING

Open the front panel door to gain access to the paper storage com-

partment.

Position a box of continuous forms paper in the paper compartment,

under the paper guides.

Pull the front paper guide back and channel the end of the paper

up, through the bottom of the printer.

Loosen the locking knob on .the right paper sprocket mechanism and
move the mechanism left or right for the correct paper width. Tighten

the locking knob.
Raise the spring loaded covers on both paper feed sprockets.

Insert the paper evenly on both sprocket wheels, with the margin

holes over the sprocket pins. Close the sprocket covers.

Use the Vertical Vernier knob, at the right side of the printer
mechanism, for aligning the paper forms with the VFU tape. When
the Vernier knob is turned, both paper feed sprockets turn simul-
taneously, along with the Vertical Format Unit sprocket, If the

Vernier knob is pushed in, the VFU sprocket will be disengaged.
Using the head adjustment arm, move the print heads forward.

Close the top cover of the printer. Turn the power switch ON; this

will light the POWER lamp on the main control panel.
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10.

11,

3.3

Press the LINE FEED switch to advance the paper through the printer.

Press the TOP OF FORM switch; this will advance the paper until the
Vertical Format Unit senses a TOP OF FORM hole in the vertical for-

mat tape.
RTIBBON REMOVAL. AND REPLACEMENT
Removal

1. Turn the main power switch off,

2. Open the top cover to gain access to the ribbon drive mech-
anisms.

3. Set the head adjustment arm to the ribbon load position (heads
all the way back).

4. Lift the left and right ribbon spools off the spindles. Remove
the ribbon from the tension arms, reverse actuators, and ribbon

guides.
Replacement (Refer to Figure 73-5)

1. Obtain a new ribbon. Separate the two 4" ribbon spools approx-
imately 20" and thread the exposed part of the 1 1/2" wide
ribbon around the two front ribbon guides, through the reverse
actuators, and behind the tension arms.

2. Set the ribbon spools on the left and right spindles.

NOTE:
The ribbon must feed from the inner side of each
spool. The left ribbon spool must unwind by clock-
wise movement (as viewed from the top of the printer);
the right ribbon spool must unwind by counterclock-
wise movement.

3. One of the two metal ribbon rivets should be visible near the
empty ribbon spool. Ensure that this rivet is behind the re-
verse actuator to prevent it from moving in front of the print

heads during printer operation. See Figure 3-6.
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REAR RIBBON LEFT RIBBON

RIGHT RIBBON REAR RIBBON
GUIDE (LEFT) TENSION ARM TENSION ARM GUIDE (RIGHT)

RIBBON REVERSE
ACTUATOR (LEFT)

N
4-INCH RIBBON SPOOLS RIBBON REVERSE

ACTUATOR (RIGHT)

Figure 3-5. Ribbon Replacement




Manually turn the ribbon spools to take up any slack.

w

Move the head adjustment arm back to its original forward posi-
tion.

6. Check for proper ribbon operation prior to closing the top

cover. See section 5 for ribbon drive adjustment procedures.
CAUTION:

Do not operate the printer when the head adjustment

arm is in the ribbon load position (heads all the
way back).

REAR RIBBON
GUIDE

ACTUATOR ARM

RIBBON RIVET

RIBBON REVERSE-
MICROSWITCH

Figure 3-6. Ribbon Reverse Actuator
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3.4 PROGRAMMING WITH THE 2200

3.4.1 THE SELECT STATEMENT

The SELECT statement is used to select the printer as the output
device. A SELECT statement can be used either in the Immediate Mode or
as a statement within a program. When used with the Model 77, the SELECT
statement must contain the BASIC verb PRINT, LIST or CO, and a Device
Type and Unit Address Code. Line length can also be specified. Each

of these SELECT parameters is described below.

Example:

100 SELECT PRINT 215 (160)
Device Type )
Unit Address
Line Length

If line length is not specified in a SELECT statement, then the

line length defaults to the standard width of the CRT, either 64 or 80

columns.

Device Type Codes

Each peripheral attached to a Wang system is assigned a three-char-
acter Device Selection Code. The Device Selection Code is in the form
(xyy), where x is the Device Type and yy is the Unit Address. The Device
Type (x) determines which internal system I/0 routines are used to con-
trol the printer. The Model 77 automatically executes a line feed
following the execution of a carriage return (carriage reverse); it is
thus usually selected with a device type of 2 (see device type: below).
Generally, carriage return commands are initiated from the Wang system
CPU. The printer automatically prints characters in the buffer and

reverses printing direction at the end of a full character line (136

or 160 characters).
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Type

NOTE:
The Model 77, because of its bidirectional printing
technique, reverses the direction of carriage travel

upon receiving the standard carriage return code,
HEX (0D).

Operation

This Device Type addresses devices that do not automatically
execute a line feed after a carriage return; therefore, with
this Device Type, the CPU supplies a line feed after each
system-generated carriage return. When this Device Type is
selected for the Model 77, output which is normally single

spaced is double spaced.

This Device Type addresses devices that automatically execute
a line feed after a carriage return; this is the Device Type
normally used with the printer. With this Device Type, out-

put is single spaced.

NOTE :

This is the standard Device Type used with the
Model 77.

This Device Type normally addresses devices such as plotters
which do not have an automatic carriage return. When addressing
a printer it suppresses the character count in the CPU and

the automatic carriage return issued by the CPU at the end

of PRINT, PRINTUSING and HEXPRINT statements that contain no
trailing punctuations. Normally when the number of characters
in the buffer equals the line length in a SELECT statement,

a carriage return is executed. Device Type 4, however,
suppresses this feature by not executing a carriage return
when the number of characters equals the line length. The
carriage return is not executed until the print buffer is

full (and a line is printed) or when the carriage return

code HEX (OD) is encountered in the program.

3-11




Device Address Codes

The unit address (yy) of the Model 77 Printer Controller is preset
to 15 before the unit is shipped, and must be the address used in SELECT
statements dealing with the printer. If a second printer is used on the

same CPU, it is assigned device address 16.

3.4.2 LINE LENGTH

Line Length is a CPU system parameter which specifies the number
of characters to be sent to the printer before the system automatically
sends a carriage return and resets the internal line count. The value
of line length is normally less than the width of the paper in the
printer. The maximum number of characters per line that can be printed
in the Model 77 is 160 at 12 pitch. 1In the SELECT statement, line length

is indicated in the paréntheses following the Device Selection Code.

SELECT PRINT 215(160) (Selects the Model 77 for printing and sets
line length to 160)

If a line length is not specified for PRINT, LIST or CO, the last
line length selected for these operations is used. Note: the default
line length set during Master Initialization is 64 characters (80 char-
acters with an 80 column CRT). The maximum line length which can be
specified in a SELECT statement is 255. However, the use of a line
length greater than the physical carriage width of the printer is not
recommended. A shorter line length initiates a carriage return when |

the line count is exceeded.

Characters are received and stored in the printer's buffer until

the CPU issues a print command. The print command is a carriage return ‘

code. |

The line length setting is used to generate an automatic carriage
return when a line exceeds the specified line length and when no carriage

return is supplied by the program. This prevents the printout from being
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lost. As a line of output is printed on the Model 77, the system CPU

keeps a count of the number of characters sent (line count). If this
line count equals the current value of the line length before the out-
put line is complete, a carriage return is transmitted by the CPU to

the printer, the line count is reset to zero, and the unfinished output

is continued on the next line.

Example:

:10 SELECT PRINT 215(5)
:20 PRINT "THIS IS A SAMPLE OF THE MODEL 2261W LINE PRINTER OUTPUT."

the following output is produced ai execution time:

THIS

If the output is completed and a carriage return is transmitted
before the line count equals the line length, the system automatically
resets the line count to zero for the start of a new line (a PRINT

statement with no trailing comma or semicolon causes a carriage return

to be executed at the end of the output).

The line count is reset to zero under any one of the following
conditions:

1. The line count equals the line length.

2. A carriage return is outputted when a PRINT, PRINTUSING or HEX-
PRINT statement is executed.
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3. The system is RESET.
4, A CLEAR command is executed.

5. The system is Master Initialized.

6. Whenever a SELECT PRINT statement is executed.

3.4.3 PRINT
:SELECT PRINT 215(40)

This statement selects the printer with Device Type Code 215 for
all program outht resulting from the execution of PRINT, PRINTUSING
or HEXPRINT statements. Printout resulting from PRINT statements en-
tered in the Immediate Mode appear on the CRT unless the printer is
selected for CO (see SELECT CO 215).

NOTE:
When the system is first turned on, PRINT oper-
ations are seen on the CRT, the primary device
for such operations. Therefore, it is necessary
to execute a SELECT statement in the program to
direct the output of PRINT statements to the

PRINTER. Also, the Printer SELECT switch must
be depressed.

Example:

:10 SELECT PRINT 215(40) or :SELECT PRINT 215(40)
:20 PRINT "N", "2 to the Nth" :20 PRINT "N","2 to the Nth"

:25 PRINT :25 PRINT
:30 FOR X=0 TO 8 :30 FOR X=0 TO 8
:40 PRINT X, 24X ' :40 PRINT X, 24X
:50 NEXT X :50 NEXT X

When this program is executed, the printer output is:

N 2 to the Nth

0 1

1 2

a2 4

3 8

4 16

[ 32

6 64

7 128

8 256




3.4.4 LIST

:SELECT LIST 215

This statement selects the printer with Device Type Code 215 for
all program listings (LIST operétions).

NOTE :
The default address for LIST operations is 005,
the CRT.

Example:

To list the program in the example above on the printer, key in as

Immediate Mode statements:

:SELECT LIST 215
:LIST

The printed output is:

10 SELECT PRINT 215(40)

20 PRINT "N", "2 to the Nth"
30 FOR X=0 TO 8

40 PRINT X, 24X

50 NEXT X

3.4.5 CO (CONSOLE OUTPUT)
:SELECT CO 215
This statement selects the printer with Device Type Code 215 for
all console output. This includes all system displays, such as the
READY message, output from STOP and END statements, any data keyed in

on the keyboard and entered into the CPU, and all output from Immediate

Mode operations, TRACE statements, and error messages.
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Example:

Key in as an Immediate Mode statement SELECT CO 215, touch the
RETURN/EXECUTE key and touch the RESET key. The output on the printer is:

:READY

All information entered into the CPU via the keyboard is now printed

on the printer.
3.4.6 SPECIAL TECHNIQUES

The normal Device Type used with the Model 77 is type 2. When the
printer is selected with this device type for LIST, PRINT, or CO, normal
single spaced output is produced. Device Type 0 can also be used with
the Model 77. 1In this case, printed output is double spaced. This is
because both the CPU and the printer execute line feed commands following

each system generated carriage return.

Device Type 4 is intended for use with Wang plotter peripherals

and has limited application with other types of peripherals. It can
be of use with the Model 77 printer in the production of special double

spaced program listings.

When LISTing a program with Device Type 4, a program statement
which overlaps onto more than one print line is single spaced; however,
each new program statement is double spaced. Thus, a more readable
double spaced output is achieved with Nevice Type 4. (See example
below.) However, for normal printing of a program, output Device Type

4 should not be used.

With the exception of using Device Type 4 for listing, it is rec-
ommended that the Model 77 normally be selected with Device Type 2 or
0 for PRINT, LIST, and CO operations.
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3.4.,7 COMBINED PARAMETERS

It is possible to combine parameters in a SELECT statement.

Example:

SELECT PRINT 215(100), LIST 215(80), CO 215(112)

However, it is not possible to select two output devices with the same

parameter.

For example, the statement

SELECT LIST 215, LIST 005

produces a listing of programs on the CRT only.

3.4.8 DESELECTING THE MODEL 77

To deselect the printer, use one of the following methods:

l.

Select another device for PRINT, LIST or CO by using the
SELECT statement.

Master Initialize (turn Power Supply OFF, then ON). Master
Initialization selects the CRT for all LIST, PRINT and CO
operations.

Key in CLEAR and touch the RETURN/EXECUTE key. PRINT and LIST
operations are returned to the device currently selected for
Console Output (CO). If the printer is currently the CO de-
vice, either method 1 or 2 must be used to deselect it.

Turn the SELECT push button off.

3.4,9 20NES

When the 10 pitch format is selected, the Model 77 has a Line Length

of 136 characters which is divided into eight zones of 16 characters each

and one zone of 8 characters. The zones constitute columns 0-15, 16-31,
32-47, 48-63, 64-79, 80-95, 96-111, 112-127, 128-135, respectively.
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When the i2 pitch format is selected, the Model 77 has a Line Length
of 160 chéracters which is divided into ten zones of 16 characters each.
The zones constitute columns 0-15, 16-31, 32-47, 48-63, 64-79, 80-95,
96-111, 112-127, 128-143, and 144-159, respectively.

If commas separate elements in a PRINT stafrement, then each element
begins at the start of a new zone. If semicolons separate elements in a
PRINT statement, the output appears in packed format, with no spaces be-

tween items.

NOTE:

In zone printing on the Model 77, it is important
to make sure that information supplied to the last
zone does not exceed the legal length of the last
zone (either 8 or 16 characters long depending on
pitch selection). For instance, in a 10 pitch for-
mat, if the information for the last zone exceeds

8 columns, then that zone is omitted and the infor-
mation is presented in the first zone of the next
line.

3.4.10 EXPAND FUNCTION: HEX ({JE)

The regular characters, 10 or 12 per inch, can be expanded to double

width by the following statement:

PRINT HEX (@E)

The expand function expands only one line of print. Assuming a
line limit of 136 characters in the Model 77, when more than 68 char-
acters are to be printed with the expand function, only the first 68
are printed; the Model 77 performs a carriage return and all other
characters are lost. If a line limit of less than 68 characters is
selected, and the number of expanded characters exceeds the line length,
the expanded characters are printed up to the line limit, the printer

carriage returns and prints the remaining characters on the next line(s)

in regular size.




Example:

:SELECT PRINT 215 (160)

:10 PRINT HEX(OE), "THIS IS EXPANDED PRINT"
:RUN

PRINTOUT:

THIS IS ExXPAMNDED PRINT

The HEX code (OE) can also be used with the PRINTUSING statement.
example, the following program

:10 A$ = HEX(OE)
:20 PRINTUSING 30, A$
:30 CODE NO. = ####

prints 'CODE NO. = ' in expanded print.

3.4.11 THE TAB( FUNCTION

The TAB( function is used in the same manner with the printer as
it is used with the CRT. When a PRINT statement containing a TAB( function

is executed, the Model 77 prints at the column specified by the integer
portion of the TAB( expression.

If the value of TAB( expression is greater than the selected line
length, the printer moves to the next line and completes the PRINT state-

ment starting at column O.
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Example:

:SELECT PRINT(160)

:10 PRINT TAB(75); "MASTER SCHEDULE"
:20 PRINT :PRINT

:30 PRINT TAB(40); "EMPLOYEE"; TAB(70);
"DEPARTMENT"; TAB(110); "SHIFT";
TAB(140); "OVERTIME"

:RUN (EXECUTE)

Output:
MASTER SCHEDULE

EMPLOVEE DEPARTMENT SHIFT

When using the TAB( function to print numeric values, an additional
column (to the left of the value) is allocated for the sign (+ or -). If

not used (for positive numbers), actual printing begins at the column

specified plus one.

3.4.12 THE HEX FUNCTION

The HEX function is used in a BASIC program to output characters
on the printer (those that appear and do not appear on the standard
keyboard) and to output special Printer Control Codes. The HEX function

has the form:

HEX (hh [bh][..].)

where h = a hex digit O to 9 or a letter A to F. An even number of hex
digits must always appear in a HEX function; spaces are not-allowed. (See
the Wang BASIC Reference Manual for hexadeciaml characters and codes.)

HEX codes for characters and/or printer control can be combined. For

example, the following program in memory,

3-20




:10 SELECT PRINT 215

:20 PRINT HEX(410D0A42)

:RUN

produces: A
B

when run, since the code for 'A' is HEX(41), 'carriage return' is HEX(OD),

'line feed' is HEX(0A), and 'B' is HEX(42).

3.4.13 CONTROL CODES

When the Model 77 Printer receives a hex code for a printable char-

acter, it simply places the code into its buffer. Unless the buffer is

full, no immediate action is taken. However, certain special hex codes

do not enter the buffer, and instead cause immediate action by the printer.

These special codes are the printer control codes.

The special Control Codes for the Model 77 are:

FUNCTION

ALARM

LINE FEED

VERTICAL TAB

FORM FEED

HEX CODE

HEX(07)

HEX(0A)

HEX(0B)

HEX(0C)

DESCRIPTION

Generates an audible tone about two seconds
in duration from the speaker at the rear of

the printer.

Advances paper one line.

Advances paper until the next hole in channel
5 of the Vertical Format Unit paper tape is
reached.

Advances paper until the next hole in channel

7 of the Vertical Format Unit paper tape is

reached.
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CARRIAGE
RETURN

ELONGATED
CHARACTER

DELETE

HEX(0D)

HEX(OE)

HEX(7F)

Causes the line of characters stored in the
printer buffer to be printed. An automatic
line feed occurs after the line has been

printed.

Prints a line up to 80 characters as expanded

(double-width) characters.

Clears the buffer of characters sent before

the '7F'.

NOTE :

When hex codes are combined in a single statement
line, control codes are executed first.

3-22




HEXADECIMAL CODES

FOR
MODEL 77
PRINTER PRINTER PRINTER
HEX CODE CHARACTER HEX CODE CHARACTER HEX CODE  CHARACTER
HEX(07)  Alarm HEX(3F) ? HEX(63) c
HEX(0OA) Line Feed HEX(40) @ HEX(64) d
HEX (0B) Vertical Tab HEX(41) A HEX(65) e
HEX(0C) Form Feed HEX(42) E HEX(66) f
HEX(OD)  Carriage Return HEX(43) C HEX(67) 3
HEX (OE) Elongated Character  HEX(44) D HEX(68) h
HEX(20). Space HEX(45) E HEX(69) i
HEX(21) ! HEX(46) F HEX(6A) J
HEX(22) HEX (47) G HEX(6B) b
HEX(23) # HEX (48) H HEX(6C) 1
HEX (24) $ HEX(49) 1 HEX(6D) m
HEX(25) % HEX (44) J HEX(6E) n
HEX(26) & HEX (4B) K HEX(6F) a
HEX(27) ! HEX (4C) L HEX(70) p
HEX(28) ( HEX (4D) M HEX(71) a
HEX (29) ) HEX (4E) M HEX(72) r
HEX(2A) * HEX (4F) 0 HEX(T3) s
HEX (2B) + HEX(50) P HEX(T4) t
HEX(2C) ) HEX(51) Q HEX(75) u
HEX (2D) - HEX(52) R HEX(76) v
HEX(2E) . HEX(53) S . HEX(77) w
HEX (2F) / HEX(54) T HEX(78)
HEX(30) 0 HEX(55) U HEX(79) y
HEX(31) 1 HEX(56) v HEX(T7A) z
HEX(32) 2 HEX(5T) w HEX(7B) 8
HEX(33) 3 HEX(58) % HEX(7C) £
HEX(34) 4 HEX(59) VY HEX(7D) é
HEX(35) 5 HEX(5A) z HEX(TE) c
HEX(36) 6 HEX(5B) ( SHEX(TF) Clear Buffer
HEX (37) 7 HEX(5C) ]
HEX(38) 8 HEX(5D) ]
HEX(39) 9 HEX(5E) 4
HEX(3A) : HEX(5F) «
HEX (3B) 3 HEX(60) o
HEX(3C) < HEX(61) a
HEX (3D) = HEX(62) b
HEX(3E) * ®ASCII DEL, a non-printable
control character
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SECTION 4
THEORY OF OPERATION

4.1 INTRODUCTION

This part of the manual is divided into two sections. The General
section gives an overview of the Model 77, briefly describing each pc
board and electromechanical assembly. The Electrical Theory section
describes the major pc assemblies in more detail. The major pc assem-
blies are plugged into the #7030 Motherboard in the main electronics

compartment of the printer.

4.2 GENERAL

4.2.1 PCB DESCRIPTION

The Model 77 contains the following pc assemblies:

210-7030 MOTHERBOARD
DESCRIPTION: provides power and signal interconnections to each
of the major pc assemblies.

LOCATION: main electronics compartment.

210-7035 SINGLE HEAD SOLENOID DRIVERS (4)

DESCRIPTION: contains eight  solenoid drivers for a single print
head.

LOCATION: main electronics compartment.

210-7129 OPTICAL SCANNER BOARDS (2)
DESCRIPTION: optical signal amplifiers for the timing (WS) photo-
couplers.
LOCATION: mounted on the printer base casting near each timing

photocoupler.




210-7130 1I0P CONTROL PANEL
DESCRIPTION: provides switch interconnections for the main control

panel.

LOCATION: mounfed on the underside of the printer top cover.

210-7131 LINE BUFFER, CHARACTER GENERATOR & PROGRAM MEMORY

DESCRIPTION: contains the INTEL 8080A microprocessor, two 2108
RAMs for the line buffer, two 2708 (or 8708) PROMs for the micro-
program, and four 2708 PROMs for the character generators (four
sets) .

LOCATION: main electronics compartment.

210-7132 OPTICAL SIGNAL, PAPER FEED & MOTOR CONTROL
DESCRIPTIéN: contains the carriage motor drive circuits, the
ribbon motor drive circuits, the vertical format unit control,
two window scanniﬁg circuits, and the buffer for Status Byte #3.

LOCATION: main electronics compartment.

210-7133 INTERCONNECTION ACCESS BOARD
DESCRIPTION: terminal board that consolidates the power and signal
lines in the printer mechanism compartment for simpler routing to
the main electronics compartment.
LOCATION: mounted between the ribbon drive motors, behind the

printer casting.

210-7134 FOUR HEAD FIRING REGISTER
DESCRIPTION: contains the firing buffers for all four print heads;
processes the output codes x'00' through x'07'.

LOCATION: main electronics compartment.

210-7136 P.S. REGULATOR & DC MOTOR DRIVE & PAPER FEED
DESCRIPTION: contains the power regulator, the carriage motor
power driver, and the line feed power driver.

LOCATION: main electronics compartment.




210-7137 8080A I/0 INTERFACE
DESCRIPTION: contains the I/0 circuitry to the 2200 CPU, the
buffers for Status Bytes #1 and #2; processes the output codes
x'08' through x'OF'.

LOCATION: main electronics compartment.

210-7174 PHOTOTRANSISTOR BOARD
DESCRIPTION: contains four phototransistors for the vertical for-
mat tape reader.

LOCATION: mounted in the format tape reader.

210-7175 LIGHT EMITTING DIODE BOARD
DESCRIPTION: contains four LEDs for the vertical format tape
reader.

LOCATION: mounted in the format tape reader.

4,2.2 CONTROL LOGIC

The control logic of the Model 77 Line Printer is similar to that
of the earlier Model 72 Matrix Printer. The major difference is the
addition of the 8080A microprocessor chip that supplies most of the
control signals previously generated by independent logic and electro-
mechanical means. The 8080A and its associated circuitry allow the
2200 CPU to communicate with the Model 77 by way of a bidirectional
data bus and a unidirectional group of address lines that identify a
particular memory location or I/0 device. The 8080A checks the status
of all the printing operations of the Model 77 by three status bytes
for I/0 which are buffered and then read under program control. The

assignment of data bits in these status bytes are illustrated in

Figure 4-1.

Sixteen output control signals are designated for the 80804 micro-

processor. Their functions are as follows:

OUT x'00' - The ODD row of the firing buffers enable
OUT x'01' - The EVEN row of the firing buffers enable
OUT x'02' - Clear the first stage of the firing buffers




ouT #'03' - Count head counter one step up
OUT x'04' - Not presently used

OUT x'05' - Not presently used

OUT x'06' - Enable RAM controlled by 8080
OUT x'07' - Set BUSY to 8080

OUT x'08' - Set READY to 8080

OUT x'09' - Start moving carriage motor

OUT x'OA' - Stop carriage motor

OUT x'OB' - Line feed strobe

OUT x'0C' - Generate a clear signal

OUT x'OD' - Start line feed, apply +18V to stepper motor
OUT x'OE' - Clear LFM, FFM, and apply +9V to stepper motor
OUT x'OF' - Clear LF, VT, and FF buffer

4.2.3 CAKRIAGE MOVEMENT

The carriage assembly contains four print heads, each handling one
quarter of a printed line. Printing is performed by selectively firing
the solenoids of each print head as the carriage moves from left to right

then right to left (bidirectional printing), all under 8080A control. .

The carriage movement and printing operation is synchronized by one
of two encoder fences (10 or 12 pitch, operator selected) and a corres-
ponding timing photocoupler. The encoder fences are mounted on the lower
front of the carriage assembly and move through the photocouplers as the
carriage moves. Each individual encoder fence has opaque, horizontal
timing marks evenly spaced along its length. As the carriage assembly
moves, these marks interrupt the light from the LED to the phototran-
sistor in each timing photocoupler assembly, thereby generating an ana-

log signal; this signal, in turn, is used to generate a strobe for print

timing.

A tachometer is mechanically linked to the carriage servo drive
motor for maintaining constant servo speed and stability. At the end

of carriage travel in each direction, two flexible stop springs have
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STATUS BYTE =1 - READ IN BY INX‘00’

(1 TOP OF FORM) FF I F{(1:LINE FEED)

(1:1 INE BUFFER FULL) FF F/R (0:REVERSE PRINT
| 1. FORWARD PRINT)

D5 D4 D3 D2 D1 DO

(1:CARRIAGE RETURN) CR ——| |_ 10/12 (0:12 PITCH)

(1:10 PITCH)

(1.VERTICAL TAB) VT EC (1 EXPANDED MODE)

STATUS BYTE =2 - READ IN BY INX'01'

PS (1:AT LEAST ONE
PRINTABLE CHARACTER)

(1:MALFUNCTION) MF ——l l-— PO (1:PAPER OUT)

D7 D6 D5 D4 D3 D2 D1 DO

|—— SL (1'SELECTED)

L—— CO (1:COVER OPEN)

STATUS BYTE #3 - READ IN BY INX'02'

(SPROCKET CHANNEL ) SKTH VTH (VERTICAL TAB CHANNEL SIGNAL )
(LINE FEED ENABLE) LFE ——l l ' |—— FFM (1:TOP OF FORM MANUAL)
D7 D6 D5

D4 D3 D2 D1 D0

(1:6LP1, 0:8LPI) 6/8 ——| |— LFM (1:LINE FEED MANUAL)

(PAPER EJECT CHANNEL) PEJH FFH (TOP OF FORM CHANNEL SIGNAL)

Figure 4-1. Status Bytes
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been installed to slow down the carriage and assist in its initial move-
ment. Adjustable locking screws ou either end of the carriage assembly
are used for adjusting the maximum carriage travel between the stop

springs.

Two margin detect photocouplers are mounted on the front of the
printer base casting. These photocouplers reverse carriage motion by
controlling the forward and reverse logic for the main carriage servo
motor. The photocouplers are activated by the 10 pitch encoder fence

when the carriage assembly reaches each margin.

4.2.4 PAPER MOVEMENT

Paper movement cau be originated by three separate operations: line
feed, vertical tab, and form feed. Each of these operations will activate
the paper feed stepper motor. For vertical tab and form feed, the motor
will increment until the vertical format tape reader detects a hole in

the appropriate channel of the vertical format tape.

The Vertical Format Unit (VFU) uses the same three channe. optical
tape reader found in earlier Wang matrix printers. The paper tape reader
is mechanically linked to the gear train that feeds the paper. It reads
channels 2, 5, and 7 of the standard eight-channel wide paper tape with
three LED/phototransistor pairs. It also performs vertical line spacing
at both 6 lines/inch ond 8 lines/inch. The tape reader contains a fourth
LED/phototransistor pair used in generating the strobe signal SKTH for

gating and phasing the paper feed operations.

The three line feed operations are described separately in the

following paragraphs.

LINEFEED

The two vertical line spacing selections, 6 lines per inch and 8
lines per inch, are controlled by a front panel switch. The vertical

line spacing switch selects the number of pulses to be fed to the paper




feed stepper motor for each line feed operation, eight pulses for 6 lines

per inch or six pulses for 8 lines per inch. The pulse count coincides
‘ at every 1/2 inch of the print paper. To keep the lines/inch selection
in phase, the vertical format unit monitors the linefeed operation. The
Vertical Format Tape Readér has been equipped with a fourth LED/photo-
transistor pair that checks the sprocket hole count, providing feedback

to the paper feed logic (one sprocket hole corresponds to one line feed).

A line feed can be generated by any of the following three oper-

ations:

a) Automatic line feed after each carriage return.
b) Receiving a line feed code HEX (0A) via the function decoder.
c) Pressing the LINE FEED key on the main control panel of the

printer. In this case, the printer must be deselected.

VERTICAL TAB

A vertical tab can be generated only by receiving a vertical tab

‘ code HEX (0B), which will advance the print paper until a punched hole

is sensed in channel 5 of the vertical format tape.

FORM FEED

A form feed can be generated by any of the following three oper-

ations:

a) Receiving a form feed code HEX (0C) via the function decoder.
b) Pressing the TOP OF FORM key on the main control panel. The
printer must be deselected.

c) Detecting an end of document hole in channel 7 of the vertical

format tape.

4,2.5 RIBBON MOVEMENT

The Model 77 uses a 1 1/2 inch wide fabric ribbon. Ribbon movement
‘ (bidirectional) is controlled by two triac driven 26 VAC gear motors,
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one for each direction. Each ribbon motor assembly consists of a gear

motor and a hold-in solenoid. When the printer power is off, both ribbon

drive motors are disengaged and actually drop down from their gear boxes. .
When power is applied to the printer, however, the solenoid of the selected

motor becomes activated, pulling the motor up to engage the gears.

Only one motor is active at any one time. When an end of ribbon
condition is detected by one of the ribbon reverse actuators, the driving
motor turns off and the opposite motor is activated. fhe ribbon reverse
aétuators are microswitches which are tripped by the rivets in each end
of the ribbon. As the ribbon reaches the end of its travel, the rivet
catches and pulls the reverse actuator arm. The actuator arm closes an
attached microswitch which toggles a flip-flop and thereby reverses the

ribbon control logic.
RIBBON DRIVE AND GUIDE POST ARRANGEMENT

The ribbon drive motors are mounted to the rear of the main printer
casting and are arranged so that the plane of ribbon travel is at an
angle of approximately 4 degrees to the plane of print head carriage ‘
assembly. This rake angle is maintained by having the left front and
left rear ribbon guides mounted at a lower height than the right side
guides. This rake angle permits the use of over 80% surface area of
the 1 1/2 inch wide ribbon. The front ribbon guides are mounted on
adjustable brackets which can be moved vertically to obtain the correct
rake angle for the ribbon. The front gnide posts are also positioned

outwardly to keep the ribbon against the print heads instead of the
striker plate.
4.3 ELECTRICAL THEORY

4.3.1 PCB #7132 OPTICAL SIGNAL, PAPER FEED & MOTOR CONTROL

Printed circuit board 7132 contains the carriage motor drive cir-
cuits, the ribbon motor drive circuits, the vertical format unit control,

the two window scanning circuits, the logic for controlling the input
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optical signals penerated by the photocouplers, and the buffer for
Status Byvte @40  The photocoupler . e wsed Tor controlling the print
head carviape movement and the VEU paper teed movement.  Also ine luded
on this boavd are the manual switeh inputs Tor 10 piteh and 12 pitch
and the control for the vertical line spacing selection of 6 lines/inceh
or 8 lines/ineh, The 8080 signal lines (hat are wired to this board
control the DEC motor, speaker aadio, aod initial carriage movement .,

Scoe Figures 4=2 and 4-3.

i
10
)

-
.

Figure 4-2. 7132 PCB Optical Signal Paper Feed & Motor Control

PRINT HEAD CARRIAGE MOVEMENT

Power is applicd to the printer via the main power switceh on the
front control pancl.  Carriage movement will not begin until the main
control panel button CLEAR is pressed and the printer undergoes a power
on reset (POWER PRIMED) . The printing process will bepin when the
SELECT Tateh pushbutton is pressed and the S080A microprocessor takes

over control.

Forward or reverse movement of the carriage is initiated by the
F/R flip-flop, 1L25, which receives inputs from the two margin detect
photocouplers.  The F/R flip=flop sends o torwvard/reverse siynal to
the 30804 (sce status Bvte #1). A Topic hich is tor orward print and

a logic low is for reverse print.
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When the printer is first initialized, in the special case when
the carriage assembly in the center of its travel, the output state of
the F/R flip-flop is indeterminate. Dependent on this initial output
state, the carriage assembly may be driven to cither the left or the
right margin to start the bidirectional printing. At this point, the

8080A program has already loaded data into the output buffer for printing.

The left or the right margin photocoupler senses the margin posi-
tion of the carriage and generates an optical signal which is then amp-
lified and applied to the F/R flip-flop. These margin photocoupler
signals, LPE (left) and RPE (right), command the carriage to reverse
printing direction. Each time a margin limit is reached, an automatic
line feed command is generated by the 8080A, indexing the print paper

to the next line. The F/R flip-flop directs current flow to the for-

ward or reverse relay coil, Kl or K2, and a reed switch inside the
selected relay closes, applying +5VR to the summing junction of a servo
amplifier (L8 & L9). The servo amplifier then drives the base of the

forward or reverse power transistor that drives the carriage servo motor.

The carriage servo motor is connected by pulley and belt to a tach-
ometer that provides negative feedback to the summing junction of the
servo amplifier to maintain constant speed of the carriage. Two poten-
tiometers, R5 and R7, are provided for adjusting and matching the for-

ward and the reverse carriage speeds.

10 AND 12 PITCH SELECTION

The Model 77 has dual pitch capability, 10 characters per inch or
12 characters per inch. The print timing for each pitch format is pro-
vided by separate encoder fences mounted on the lower front of the carriage
assembly. Each encoder fence is a transparent plastic strip that has

opaque timing marks spaced evenly along its length.

As the carriage moves, the attached fences pass tinrough stationary
photocouplers mounted on the carriage base casting. These timing (WS)
phctocouplers consist of an LED and phototransistor built into a single
device. The opaque timing marks of the encoder fences block the light

between the LEDs and phototransistors and thereby generate analog sig-
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nals. The spacing between the timing marks is slightly greater tor the
10 pitch fence than for the 12 pitch fence, producing a lower output
frequency. These signals are amplified by the 7129 optical scanner
boards mounted near the two timing photocouplers. The analog signals
are then routed to the 7132 PCB and become signals 10 PE and 12 PE,

respectively.

These signals are then fed to the inverting inputs of two opera-
tional amplifiers, L16 and L23, and are converted from sine waves into
rectangular waves. The output of each operational amplifier is fed to
a separate NAND gate (L18) which is latched with the manual pitch con-
trol select switch by way of flip-flop L25. The inputs from the pitch
control switch are 10SW and 12SW,

The pitch selections are as follows:

136 columns (10 pitch), 68 columns EXPANDED
160 columns (12 pitch), 80 columns EXPANDED

The selected rectangular pulses are gated forward to become the
window signals (WS 10 and WS 12). Two potentiometers, R30 and R49, are
provided for adjusting the 10 PE and 12 PE window signal generators.
Each window signal shoudl have a 50% duty cycle, which is the ideal
timing for firing the print head solenoids. The print head solenoids

are fired in an even (FIRE E) and odd (FIRE 0) arrangement.

RIBBON MOVEMENT

Ribbon movement is performed by two triac controlled, 26 VAC motors.
The ribbon movement is bidirectional with one motor engaged at any one
time. The controlling logic for ribbon movement is contained on the
7132 pcb. When power is applied to the printer, the ribbon reversing
F/F, L11, assumes an undetermined condition. The enabling ribbon drive
signal (LRBG or RRBG) is controlled by the output of the ribbon reversing
F/F which enables one of two NAND gates. When the output of either gate
goes low, it turns on a transistor (Q5 or Q6) which applies +5V through
a resistor to the collector of a triac (Ql4 or Ql5, 7136 pcb); the triac

conducts, causing the corresponding motor to operate.




When the ribbon approaches the end of the spool for either direc-
tion of ribbon travel, a rivet in the ribbon catches on one of the two
reverse actuator arms and closes one of the ribbon reverse microswitches.
This selected switch applies a logic low (signals RBSWL or RBSWR) to the
corresponding input of the ribbon reverse F/F, causing the outputs to
reverse. The power transistor in the opposite motor circuit conducts

and turns on the corresponding ribbon wotor.

When either output of the ribbon reverse F/F goes high, its asso-
ciated one-shot multivibrator triggers. These one-shots (L7 chip) con-
trol the ribbon motor solenoids and provide a signal delay. When the
ribbon reverses, the selected solenoid engages the corresponding ribbon
drive motor by drawing up the clutch engagement arm thereby forcing the
motor into the gearbox. The outputs from the one-shots are gated with
the output of the ribbon reverse flip-flop and turn on the selected
solenoid driver transistor (Ql2 or N13). The driver transistors gen-—
erate the left and right ribbon solenoid signals, LS and RS; these

signals energize the selected solenoid.

PAPER MOVEMENT

The paper feed stepper motor is a phase switched DC motor that
moves in discrete increment of 1.8 degrees for 200 steps of revolution.
The stepper motor and tractor are geared so that 24 steps of the motor

moves the paper tractor through a distance of 1/2 inch.

The Model 77 has a vertical line spacing selection of 6 or 8 lines
per inch. To move the print paper one line space at 6 lines per inch,
the stepper motor must increment 8 steps. Similarily, to move the paper

one line space at 8 lines per inch, the stepper motor must increment 6

steps.

The paper feed operation is controlled by the 8080A microprocessor
through its I/0 control bus. The 8080A buffered data bus reads and pro-

cesses Status Byte f3, which contains all the selected paper functions.
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Status Byte #3 monitors the vertical line spacing selection, the line
feed munun]; and all the functions of the vertical format unit, Status
Byte #3 is buffered through L22 and L27. The 8080A then "writes" the
required number of steps (pulses) to the stepper motor for the selected
paper feed operation. The 8080 write signal (WOB) s penerated in groups

of 6 or 8 pulses (setting of the vertical line spacing switch).
4.3.2 pCcB #7137 8080A I/O INTERFACE

The 8080A 1/0 Interface PCB has been designed to allow the Model
77 printer to interface with the 2200 system with a cable length of 50
feet. The 7137 receives data from the 2200, decodes the printer func-
tions, acknowledges the receipt of data, and indicates to the 2200 when

it is busy or ready to receive more data. See Figures 4-4 and 4-5.

Data from the 2200 is transferred to the 8080A in ASCII code a line
at a time. The direct memory access (DMA) system, used for inputting
data directly into RAM memory, is controlled by this board. The selected
number of characters to be printed per line is sent from the 2200 to RAM
memory while the 8080A microprocessor is held in a WAIT state. After
receipt of the data, the 8080 microprocessor is released from the WAIT
state; it then proceeds to load the data into the output buffer and

control the printing process.

. !’,‘,;.L"j‘; B
0 "‘ . " B v
IR EA X

Figure 4-4. 7137 PCB 8080A 1/0 Interface
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BASIC OPERATION

Data bits (DATAl through DATAB) are received in the input buffer. ‘
At the buffer output, the data bits (DTl through DT8) are routed to the

BCD to decimal decoders, L16 and L25, where they are monitored for de-

coding the printer functions. When a printer function is decoded, the

control logic sets the READY/BUSY circuit to BUSY and initiates the

print cycle. The printer functions are routed to hex buffers wired to

the 80N80A data bus for scanning.

When the READY/BUSY circuit is READY, a logic high, it selects data
bits Dl through DS from the 2200 system. When the circuit is not ready
(Eﬁ§Y), a logic low, the 8080A data bus is selected. The outputs of

the multiplexers L26 and L27 represent ASCII data bits AD, through AD

1
The printer function latches are reset by an 8080 OUT command after a

8"
complete data line has been printed.

POWER PRIME

The Model 77 can be initialized by pressing the main control panel ‘
pushbuttons CLEAR (signal CLRM) or SELECT (signal §E). It can also be
initialized remotely from the 2200 CPU by a HEX (7F) code or by reset

command (signal 1P). Any of these operations will trigger the one-shot
multivibrator L29 and generate a PWR PRIME and a clear (CLR) signal to

all internal control registers. CLR is also generated by the 8080 out-

put command OUT x'0OC'.

SELECT CIRCUIT

Before the printer can receive any data, it must be selected man-
ually from the main control panel. The printer can be selected and de-
selected alternately by pressing the SELECT button on the main control
panel. The select latch (L7-3) is cleared by POWER PRIME when the

printer is initialized.
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PRINT BUFFER LOADING

Data bits DT1 through DT8 are buffered at the interface prior to
being loaded into the DMA multiplexer registers (1.26 & L27) and the
function decoders (L16 & L25) of the interface board. The function
decoders process the special printer commands that have high order
bits DS—D8 equal to logic zero: alarm (HEX 07), line feed (HEX OD),
and others. The decoded outputs are gated by the Data Strobe (DSTB),

a signal which accompanies ecach byte of character data sent from the

2200 cpru.

All printer functions decoded at the interface and gated with DQTB}
automatically set the READY/BUSY circuit to BUSY, releasing the 8080A
microprocessor to process and print the data while the 2200 system is

held in the busy state.

ASCII characters are loaded into RAM memory (line buffers on the
7131 board) while the 8080A is held in a WAIT state; it is then released

for processing the printing operation.

READY/BUSY CIRCUIT

The READY/BUSY circuit is a handshaking device used to control time

sharing between the 2200 CPU and the printer microprogram.

The BUSY circuit indicates to the sending device (system 2200) that
a printing operation is in process. It also delays the acknowledge
pulse (ACKLG) long enough for the printer to prepare for more data.

Each byte of data is acknowledged by the signal ACKLG from the printer.

The READY/BUSY circuit is set to BUSY when a full buffer signal
(FULL) is received from the 7131 PCB, indicating that a full line of
data is stored in RAM memory (136 to 160 characters depending on the
pitch setting). The full buffer signal ir also sent to the 8080 data
bus buffer. The READY/BUSY circuit can b- reset by the 2200 CPU, the
8080, or manually by the CLEAR one-shot. “he 8080 program sets the

circuit to READY after a complete line of data is printed.
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INTERFACE CONTROLS FOR THE ASCII CHARACTER MEMORY (RAM)

The READY/BUSY circuit is set to BUSY when a printer function from

the 2200 CPU is decoded, and reset after each function is performed.
The ASCI1 character data from the 2200 is strobed through the interface
multiplexers. The data lines ADlithrough AD8 carry the data bits to
the RAM memory on the 7131 pcb. Two 2101 static MOS RAM chips store
one complete print line of characters (136 or 160 character bytes).

The interface controls for loading characters into RAM are as follows:

Each character sent from the 2200 is accompanied by a strobe (6§T§)
which generates a WRITE/READ (ﬁﬁﬁ) signal. The strobe also triggers
the one-shot multivibrator L1 that generates the signal count (CNT).
Together, these two signals control the loading of the ASCLII character

bytes into RAM.

The RAM line buffers on the 7131 are sequentially addressed by a
column counter. This counter (on the 7131 board) is triggered by the
delayed signal CNT and sets up the next sequential RAM address before

the next character byte is clocked into memory with signal WRW, ‘

Dependent upon the setting of the pitch control toggle switch, a
column count of 136 or 160 characters will generate the signal FULL (full

buffer) which sets the READY/BUSY circuit to BUSY and restores control

to the 8080A microprocessor.
4.,3.3 PCB #7131 LINE BUFFER, CHARACTER GENERATOR, AND PROGRAM MEMORY

The 7131 PCB contains the 8080A microprocessor, the 8224 clock
generator and driver, the 8228 system controller and bus driver, two
2708 PROMs for the microprogram, four 2708 (or 8708) PROMs for the
character generator, and two 2101 RAMs for the line buffer. The char-
acter generators L1 and L4 are for 12 pitch characters and L6 and L8
are for the 10 pitch. The line buffer comprises two static RAM chips
(.9 and L10) for storing the ASCII characters from the 2200 CPU. The
8080A microprogram is stored in PROMs L21 and L22. See Figures 4-6

and 4-7. ’
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Figure 4-6. 7131 PCB Line Buffer, Character Generator and Program Memory




7131 PCB_PROMS

L1 #378-2064
L4 #378-2063
L6 #378-2061
L8 #378-2062
L21 #378-2086
L.22 #378-2087

DATA 'TRANSFER AND 8080 S1EP CONTROL

The 8080A microprocessor chip, LI13, controls all printer operations
except the transfer of data into RAM memory. During the data transfer
operation, the 8080A is held in a WAIT state while ASCII data is routed
directly to the RAM line buffers, L9 and L10.

Two separate signals are used to force the 8080A into a WAIT state:

1) Signal RBO7 issued by the 8030A.

2) Signal WsP senerated by the encoder fence Window Signal (WS).

In cach case, the WAIT REQUEST signal is routed to the 8224 clock
generator and driver, L11. The 8224 input RDYIN (ready input) presents
the asynchronous WALT REQUEST to an internal D-type flip-flop. An in-
ternal clock sets the flip-flop and produces a synchronized READY output

(logic low) which forces the 8080A into the WAIT state.

Each byte of character data transferred from the 2200 CPU is accom-
panied by a data strobe pulse DTSB. This pulse fires the one-shot multi-
vibrator L1 (on the 7137 pcb) and thereby generates the signal CNT (count).

Signal CNT is routed to the column counter, L33 and L34 on the 7131 board.

The column counter sequentially addresses the line buffer RAMs, L9
and L10, allowing each byte of ASCII data AD1 - AD8 to be entered into
RAM memory directly from the 2200 CPU. Each time the column counter

increments by one, the memory write signal (WRW) goes low to permit the
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next byte of data to be written into RAM. The column counter is con-
trolled by the pitch selection switch. At 10 pitch, the maximum column

count is 136; at 12 pitch the maximum column count is 160,

When the column counter reaches its maximum count, the signal FULL
(full buffer) is generated and routed back to the 7137 pcb. The signal
FULL resets the READY/BUSY circuit, releasing the 8080A from the WAIT
state. The 8080A is then frec to read the data from RAM and proceed

with the printing of the received data.

8080A MICROPROCESSOR

After each complete line of data is received by the printer and
stored in the line buffer RAMs, the 8080A takes control of the printing
operation. The 8080A executes program subroutines initiated by the
three Status Bytes; the control program is stored in two PROMs, L21 and
L.22. The 8080A reads the ASCII character data from the line buffer RAMs
in four character increments (one character per print head) and proceeds
until an entire line of characters is printed. This ASCII data is used
to address the character generator PROMs (L1, L4, L6, L8) which generate ‘
the print solenoid addresses, 01 - 09. At 10 pitch, each print head

prints 34 characters for a full line of 136.

At the completion of a printed line, the signal WSP forces the step
control logic to set the 8080A READY line low (WAIT state) for the period

of time necessary for the 2200 CPU to load another line of characters into

RAM memory.
4.3.4 PCB #7134 FOUR-HEAD FIRING REGISTER

All the firing registers for the four printing heads are contained

on this pc board. See Figures 4-8 and 4-9.

The firing registers have two stages. The first stage consists of
eight 5-bit shift registers, L9 through L16, grouped in pairs to handle

eight bits of data for each print head. All eight registers are loaded
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Figure 4-8. 7134 PCB Four Head Firing Register

in parallel.  These first stage repisters are loaded and cloeared by S0O80A
output control signals \4()()-\4(),3. An 0DD and EVEN firing arrangement is
used for the solenoids of cach print head, much the same wav as in the

Model 72 Matrix Printer.

The characters are loaded into the first stage registers by means
of a flip=flop, a 4=bit counter, and two BCD to Decimal decoders.  The
flip-flop, L2, receives the 8080A 1/0 commands \\'()()—NUI and controls the
ObD and EVEN selection of the first stage registers,  The 4=bit head
counter, L1, cnables the selected 0DD or EVEN registers for the data Lo

be storedy it is controlled by 8080A 1/0 command WO

The B080A microprocessor, having control of the printing process,
reads the data out of the line butffer BRAMs on the 7131 peb and transfors
this data to the buffered input of the 7134 peb. When the first staye
registers are loaded, the character data is readvy on the lines to the
second stage firving registers. The Firing repisters are b-tvpe tlip=flops
clocked by the FIRE E and FIRE O signals to load data into the EVEN and

obb tiring registers,

A one-shot multivibrator, 117, delavs a 425 ps trigper for hoth
the EVEN and 0DD solenoid firines. The first stage registers are cleared

by 8080A OUT command WO betore the solenoids are fired,

thus allowing
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the B08B0A to process the next four characters for printing. The process

continues until a tull line is printed and the RAM memory s cmpt fed,
A READY condition then signals for another Tine of characters to be

transferred trom the 2200 cpu.

The output signals to the four solenoid driver bhoards (7035) are

designated ST through S49,
AO3.5 ek #2703 STNGLE HEAD SCLESCTD DRIVER (4)

The tour solenoid driver boards receive the outputs S throupgh S49
from the four head firing revister.  Each board has cight signal inputs
and handles only one print head. he input sipnals are applied to the
base inputs of the driver transistors, 09 through Ol6,  Each board goner-
ates eight driver signals, one tor cach solenoid in its corresponding,
print head.  The driver sivnals are routed from the J1 connectors at

the top ot the boards, throush the print head ribbon cables, to the
print head tinger boards on the front of the carriape assembly,  See

Figure 4-10.

()

=
—
-
| —

Figure 4-10. 7035 PCB Single Head Solenoid Driver
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SECTION 5
ADJUSTMENT, REMOVAL, AND REPLACEMENT PROCEDURES

5.1 INTRODUCTION

Section 5 is divided into two parts: a electrical section and a

mechanical section.

The electrical section contains voltage and timing adjustment pro- .

cedures plus a listing of all the electrical component boards used in
the Model 77.

The mechanical section contains adjustment checks, adjustment pro-
cedures, and removal/replacement procedures for each major mechanical
assembly in the Model 77.

For easy access to the electrical chassis, the rear access door may
be easily removed as shown in Figure 5-1. To remove the rear door, first

unplug the exhaust fans and the grounding lead; then 1lift the door up,
off the hinges.

Also note that the electrical chassis swings out on a hinge, allowing
access to its reverse side. See Figure 5-2. The chassis is bolted to an

A-type bracket at its upper right corner. Remove the chassis retaining
bolt and swing the chassis out.
5.2 ELECTRICAL ADJUSTMENTS

5.2.1 VOLTAGE ADJUSTMENTS

NOTE: '
Perform the following voltage checks on the re-
verse side of the motherboard.

210-7136 PCB POWER SUPPLY BOARD

1. Check for +0V (LOGIC) at connector pins J. and 81.

1




REAR DOOR LATCH

HINGE BAR

Figure 5-1. Model 77 with Rear Access Door Removed
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Figure 5-2. Model 77 with Chassis Swung Out (Service Position).




Check for +5 + .1V VRSW at connector pin 12 . Adjust this voltage

C,

to the correct level by R-32. Sce Figures 5=3 and 5-4,

Check for +12 to +12.5 VRSW at connector pins Al and l]. Adjust

to the correct level by R-37. See Figures 5-3 and 5-4.

R37
+12V ADJUST

R32
+5V ADJUST —

Figure 5-3. 7136 PCB — Voltage Adjustments




7035

7035

7035

7035

CER|

[R7]RS]

&y~ 7136

RvaR3o[A2v[Avy) 7132

LY 7134

7131

7137

I/0 1/0

Figure 5-4. Location of Adjustment Pots with PCBs

Installed in Motherboard
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4, Check the following voltages:

Voltage Test Points (Connector Pins)
-5 volts Rl & 141

-12 VSW 41

+20 V Dl

+40 V El

=20V H1 & 71

+5 VRB P1

+5 VR1 131

+12 V Sl

-12 Vv 151

5.2.2 TIMING, SERVO, AND OPTICS ADJUSTMENTS

CAUTION:
The electrical adjustments that follow must be per-
formed in the same order as they are given. Before
proceeding with these electrical adjustments, ensure
that all mechanical photocoupler adjustments have
been made as per Section 5.3.5. Refer to Figures
5-4 through 5-9.

1. Servo Speed (Forward and Reverse) 7132 PCB.

NOTE :

For this adjustment, use spacing rather than char-
acter printing. to prevent damage to the solenoids.

Forward Speed - Set the pitch control to 12 pitch. While monitoring
WS at L18 pin 9, and while spacing in the forward (left to right)

direction, adjust R7 to obtain a full cycle width of 900 us. See

Figure 5-6A.




Reverse Speed = While monitoring LIS pin 9, and while spacing in the

reverse (right to lett) direction, adjust RS to obtain a full ecycle

width of 900 us.

R46
12 PITCH '
LED INTENSITY -
R24 ’\.0 0 ‘e L. . :"‘.' - _‘5,.'-5‘{. ) l—- .
10 PITCH LED . Ll T DY X = —
INTENSITY —— 22w PR {" 9 Sea e ’ ‘:_.‘: -
h ------- A ; ~_’ ; - :‘l‘~~,~:"".‘/";u -
R30 et " o A S
10 PITCH WS 2 LT — L. = ! e
DUTY CYCLE . 2 —. —— e T4 il ~mm
. ., ] T — “;_' “omm
R49 - —' o= "_’:‘-
L o . e rccee s TV .. L~
12 PITCH WS ‘ o=
DUTY CYCLE DR e
!
-
]
...... -
. : -
|
........ po
. <4
e
g, 4
* ol
L]
om
....... -
L |
-
-
o
N )
.
RS -n
REVERSE SERVO -
SPEED ADJUST -
R7 >
FORWARD SERVO a—
SPEED ADJUST

-,
.\ 'i

Figure 5-56. 7132 PCB Timing, Servo, and Optics Adjustments
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B)

C)

D)

E)
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Figure 5-6.
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SERVO SPEED

WS 507% DUTY CYCLE 12 PITCH

WS 50% DUTY CYCLE 10 PITCH

CHANNEL 1

CHAN. 2 INDEX TO WS DELAY

FIRING TIME




Window Signal Duty Cycle 7132 PCB.

a. 12 Pitch Duty Cycle - Set the pitch control to 12 pitch. Ad-
just R49 to obtain a 50% duty cycle at L18 pin Y. The posi-
tive and negative periods of WS should each be 450 us. See

Figure 5-6B.

1f the 50% duty cycle cannot be obtained by adjusting R49,

the photocoupler amplifier could be saturated. If this is the
case, adjust R46 slightly clockwise to lower the intensity of
the LED. On newly manufactured boards, the R46 pot is set
completely counterclockwise for maximum LED intensity. Turn
R46 slightly clockwise to reduce the LED intensity, then re-
attempt the duty cycle adjustment. 1If the LED intensity is

decreased too much, WS will drop out.

b. 10 Pitch Duty Cycle - Set the pitch control to 10 pitch. Ad-
just R30 to obtain a 50% duty cycle at L18 pin 9.

If the 50% duty cycle cannot be obtained, decrease the LED in-
tensity with R24, using the same method as in step a. See

Figure 5-6C.

Index tc Window Delay 7132 PCPR.

The gap from the trailing edge of the Index Pulse (signal PFB at
connector pin 113) to the first window signal should be 5-6 ms.
This measurement should be made with the line spacing switch set
to 6 lines/inch, and with the carriage moving forward and then

reverse.
Set up the scope as follows:
a. Channel 1 on connector pin 113 of the 7132 PCB.

b. Channel 2 on L24 pin 8 of the 7132 PCB.
c. Trigger NEGATIVE, CHANNEL, CHOPPED.
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SPRING & BACKSTOP BUMPER SPRING & BACKSTOP
SCREWS

Figure 5-7. Location of Bumper Screws

Adjust the bumper sorews in or out until the 5=6 ms pap is obtained.
To widen the pap, adjost the bumper serews out, toward the mirgin

springs.  Sco Uigures =7 and =8,

E it secems necessary to turn the serews out so far that o margin
spring is torced against it tised backstop, the corresponding

margin photocoupler will need adjustment. Turn the bumper serews
back in, then Toosen the photocoupler bracket scerews and move the
photocoupler stizht vy toward the carrviasve. Retighten the bracket

screws and then readjust the bumper serews,
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RIGHT CARRIAGE CARRIAGE CARRIAGE
RETURN BUMPER SPRINGS STOP

RIGHT MARGIN PHOTOCOUPLER
Figure 5-8A. Bumper Screw Adjustment

STANDOFF
%462-0290

\

\

|

| 10-32 ADJUSTMENT
l SCREW

\
|

10-32 LOCK NUT

CARRIAGE
SPRINGS #465-1661

CARRIAGE RETURN
BUMPER #655.0248 /

~-———— CARRIAGE STOP
#458-0413

ADJUSTMENT ARM
SPRING BRACKET
#451.4512

ADJUSTMENT

ARM SPRING

#465-1662

| SPRING SUPPORT

‘ #458-0419

Figure 5-8B. Bumper & Carriage Stop Assembly

5-11




4, Fiving Time 7134 PCB.
a. Connect the channel | scope probe to L17 pin 7.
b. Trigper the scope on Internal,
C. Adjust RZ to obtain a 425 ps pulse on LI7 pin 7. Sece Figures
5-6E and 5-9.

R2

FIRING TIME

ADJUSTMENT

T ——
: y " -
b Lot N

o

Figure 5-9. 7134 PCB
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5.2.3 PRINTED CIRCUIT BOARDS AND POWER SUPPLY

‘ The complement of electronic circuit boards used in the Model 77
is listed in the table below. Refer to Figure 5-10 for locating the

position of PCB's on the electrical chassis assembly.

MODEL 77 PRINTED CIRCUIT BOARDS

TITLE WANG LABS #
Motherboard 210-7030
(4) Single Head Solenoid Drivers 210-7035
| (2) Optical Scanner Boards 210-7129
Line Buffer, Character Generator, & Program 210-7131
Memory

Optical Signal, Paper Feed, & Motor Control 210-7132

Interconnection Board 210-7133
. Four Head Firing Register 210-7134
P.S. Regulator & D.C. Motor Drive & Paper 210-7136
Feed .
8080 I/0 Interface 210-7137
Phototransistor Board 210-7174
Light Emitting Diode Board 210-7175

The main power supply components mounted on the chassis are shown

in Figures 5-11 and 5-12.
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(D1 -D10)~ --—
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Figure 5-10. Electrical Chassis

7136 PCB
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7134 PCB
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7137 PCB
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Figure 5-11. Electrical Chassis Component Locations
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RESISTORS FOR
PAPER FEED
STEPPING MOTOR +18 VTR +18 Vv oV -18v

al
7030 PCB
MOTHERBOARD
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» D1-D10
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M2 CONNECTOR
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SOLENOID DRIVER

FUSE 10A LINE FILTER

A
+40 V

Figure 5-12. Electrical Chassis Rear View




5.3 INDEX TO MECHANICAL AND ELECTROMECHANICAL ADJUSTMENT, REMOVAL, AND

’ REPLACEMENT PROCEDURES
5.3.1 STRIKER PLATE
5.3.2 RIBBON GUIDES
5.3.3 RIBBON DRIVE ASSEMBLY
5.3.4  PAPER GUIDES
5.3.5 ENCODER FENCES AND PHOTOCOUPLERS
5.3.6  PRINT HEADS
5.3.7 PAPER FEED SPROCKETS
5.3.8 VERNIER CLUTCH
5.3.9 PAPER MOVEMENT BELTS
5.3.10 TACHOMETER AND DRIVE MOTOR
5.3.11 CARRIAGE DRIVE BELT
5.3.12 CARRIAGE ASSEMBLY REMOVAL AND REPLACEMENT
5.3.13 CARRIAGE SHAFT
5.3.14 VERTICAL FORMAT UNIT

i
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5.3.1 STRIKER PLATE

Adjustment Check

The striker plate should not need adjustment unless it is removed,
then reinstalled. At the factory, the striker plate is aligned with a
special micrometer to be exactly parallel to the carriage shaft. 1If it
is not parallel, the print intensity (lightness or darkness of characters)
will vary from one margin to the other. The special micrometer tool is
not presently available for field use, but a coarse adjustment check

can be made using a feeler gauge.

Proceed as follows:

1. Turn the power off and remove the print head shield (4 screws, 2
each side),.

2. Remove the ribbon as per Section 3.3.

3. Set the head adjustment arm to the maximum penetration position

(heads all the way forward).
4, Move the carriage assembly to the left margin.

5. Using a feeler gauge, measure the gap from print head bearing #1
to the striker plate. This gap will measure approximately .006"
(.15 mm). Note the exact measurement and continue with the next

step. See Figure 5-13.

6. Move the carriage assembly to the right margin. Again measure the
gap from print head bearing #1 to the striker plate. The second

measurement should be within .001" (.025 mm) of the first.

7. Repeat this procedure for the remaining three print heads. For each
individual print head, the difference in gaps at the left and right
margins should not exceed .001". If the gaps vary significantly,

proceed with the striker bar alignment.
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NOTE :

When performing the striker plate adjustment, check
. each print head separately. Different print heads
may yield slightly different gap readings due to
incorrect print head alignment. But as each in-
| dividual print head moves from margin to margin,
the gap between the striker plate and print head
bearing should remain constant. Do not adjust the

are covered in a separate section.

print heads at this time! Print head adjustments

1. Loosen the two Allen head screws at each end of the striker plate.

2. Move the striker plate forward or back (the rear paper guide will

also move) until it is parallel to the main carriage.

Tighten the

Allen head lock screws and perform the striker plate alignment check.

PAPER GUIDE
MOUNTING SCREWS

Striker Plate Adjustment

STRIKER PLATE RETAINING SCREWS

‘ Figure 5-13. Striker Plate Adjustment
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3. Repeat steps 1 and 2 until the striker plate to print head gap
changes less than .001" as each print head moves from margin to

margin.

Striker Bar Replacement Procedure
1. Turn the power off and remove the print head shield.

2. Move the head adjustment arm to the ribbon load position (heads

back) and remove the ribbon.

3. Remove the four Allen head retaining screws that hold the striker

0y

bar (2 each end).
4. Remove the two paper out switch retaining screws.
5. Lift out the striker plate and rear paper guide.

6. Separate the striker plate from the rear paper guide by removing

the 5 Phillips mounting screws along the top of the striker plate.

7. To install a new striker plate, remount the paper guide on the stri-

ker plate first; then reverse the above procedure.

8. Perform the striker plate alignment, the paper guide alignment, and

the print head alignment check. Adjust the paper out switch.
5.3.2 RIBBON GUIDE POSTS
| Alignment Check (left and right)

1. Turn the main power switch off.

2. Remove the print head shield (4 screws, 2 each side).

3. Move the carriage assembly to the left margin.




4. Move the head adjustment arm to the ribbon load rosition (minimum

head penetration).

5. Manually wind the right ribbon spool to take up any slack in the
ribbon.

6. Using a small scaled ruler, measure the distance, at print head #1,
from the top of the print head bearing t¢:» the top edge of the ribbon.
This measurement should be approximately .1 inches (.25 cm). TIf it

is not, the left ribbon guide post must be adjusted. See Figure
5-14.

7. Move the carriage assembly to the right margin.

8. At print head #4, measure the distance from the bottom of the print
head bearing to the bottom edge of the ribbon. This measurement
should also be approximately .1 inches (.25 cm). If it is not,
right ribbon guide post must be adjusted. See Figure 5-14.

PRINT HEAD BEARING #1
AT LEFT MARGIN

.1'(.25 em)
‘ . RIBBON

t_ STRIKER PLATE C3 __l_

.1"(.25 cm)

PRINT HEAD BEARING #4
AT RIGHT MARGIN

Figure 5-14. Ribbon Guide Post Adjustment
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Ribbon Guide Post Adjustment

1. Move the carriage assembly to the left margin.

2. Loosen the two mounting screws on the left ribbon guide bracket.

See Figure 5-15.

MOUNTING
SCREWS

RIBBON GUIDE POST
#452-4049

Figure 5-15. Ribbon Guide Replacement

3. Move the left ribbon guide up or down to obtain the .l inch (.25
cm) measurement from the top of print head bearing #1 to the top
edge of the ribbon.

4, Tighten the right ribbon guide mounting screws.

5.  Move the carriage assembly to the right margin.

6. Loosen the two mounting screws on the right ribbon guide bracket.

7. Move the right ribbon guide up or down to obtain the .1 inch (.25
cm) measurement from the bottom of print head bearing #4 to the

bottom edge of the ribbon.

8. Tighten the left ribbon guide mounting screws.
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Ribbon Guide Post Removal and Replacement

0 1. Turn the main power switch off.
2. Remove the print head shield (4 screws, 2 each side).
3. Move the head adjustment arm to the ribbon load position (minimum

head penetration).

4, Remove the ribbon as per section 3.3.

5. Remove the two mounting screws from the left ribbon guide bracket.
6. Remove the left ribbon guide post and mounting bracket.

7. Separate the ribbon guide post and the mounting bracket by removing

the single holding screw on the bottom of the guide post.
8. Follow the above procedure to remove the right ribbon guide post.

9. Replace by reversing this procedure. When remounting a guide post

on the bracket, align the guide post so that its flanged surface

the ribton against the print head bearings to avoid ink smudging

‘ faces outward to support the ribbon. The guide posts should hold
\
| on the paper.

10. Reinstall the ribbon.

| 11. Perform the ribbon guide post adjustment.

5.3.3 RIBBON DRIVE ASSEMBLY

Adjustment Checks

1. The solenoid height adjustment check must be performed with the

I power on. The ribbon tension arm adjustments should be performed

only when the main power is off.
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2. Solenoid Height - At the left and right ribbon drive motors, check

the pap, with a teeler gauge, between the gear cengagement arm and

the motor shaft. The gap should measure .005 inches (.13 nm); if
the gap is incorrect, perform a solenoid height adjustment.  See

Figure 5-16.

3. Ribbon Tension Arms - Manually wind one ribbon spool several turns.
After winding, release the spool and observe which tension arm comes
to rest last. The tension arm on the side which is pulling should
stop last. 1f the ribbon was being wound, for example, on the left

RIBBON FEED RIBBON MOTOR
MOTOR SPINDLE CONNECTORS
SOLENOID
J4
CONNECTOR

MOTOR .005”" (.13 mm) gap
SHAFT

ENGAGEMENT
ARM

Figure 5-16. Ribbon Drive Assembly Solenoid Height Check
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Figure 5-17. Location of Ribbon Drive Components
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spool then suddenly released, the left tension arm would stop moving
after the right one. 1If it does not, perform the ribbon tension

arm adjustment. Check the opposite ribbon tension arm the same way.
See Figure 5-17.

Ribbon Drive Assembly

Adjustment Procedure

1.

N
.

Turn the main power switch off for the ribbon tension arm adjust-

ment.

Solenoid Height

a) Loosen the two holding screws on the solenoid bracket. See
Figure 5-18.

b) Move the solenoid up or down to obtain a gap of .005 inches
(.13 mm) between the gear engagement arm and the motor shaft.

c) Tighten the two holding screws.
Ribbon Tension Arms

a) If a tension arm comes to rest too early, as described in the

adjustment check, adjust the corresponding ribbon tension
eccentric. See Figure 5-19.

b) Recheck the -ension arm adjustment on the opposite side.

Ribbon Drive Assembly Removal and Replacement

1.

2.

Remove the ribbon as described in section 3.3.

Unplug the connectors from the ribbon feed motor.

Remove the 4 Phillips screws attaching the assembly to the side

frame and base. See Figure 5-20.
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4, Reverse this procedure to rcassemble,
‘ 5. Reinstall the ribbon as described in section 3.3.

6. Perform the adjustment checks for the solenoid height and ribbon

tension arms.

J5 CONNECTOR J4 CONNECTOR
(LEFT RIBRON DRIVE) (RIGHT RIBBON DRIVE)

SCREWS

RIGHT

|

|

BRACKET
SOLENOID

LEFT
SOLENOID

BRACKET
SCREWS

Figure 5-18. Solenoid Adjustment

<
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RIBBON
TENSION
M ECCENTRIC

Figure 5-19. Tension Arm Adjustment

RIBBON PIVOT & RETAINING TENSION ARM
GUIDE POST TENSION ARM SCREW SPRING

{\

-

77

RIBBON

|-
e
/

R DRIVE
RIBBON 10TOR
DRIVE HOLDING
MOTOR SCREWS
HOLDING
SCREWS

Figure 5-20. Ribbon Drive Motor Removal




5.3.4 PAPER GUIDES

Two paper guides, an inner and an outer, channel the paper in front
of the striker plate. The outer (front) paper guide is adjustable;
it must be set parallel to the striker plate to prevent paper binding.

1f paper binding does occur, perform the paper guide parallel adjust-

ment.

The outer (front) paper guide is attached to a spring and bracket
which pulls the two paper guides together, putting even tension on
the paper forms.. Spring tension is set to medium at the factory
to accommodate single and multi-part forms; however, if the forms
are too thick or thin for the paper guide setting, they may tear
or bow out against the print heads and smear the print. If these

conditions exist, perform the paper guide spring tension adjustment.

Paper Guide Parallel Adjustme.t

4,

Loosen the lock screws on the left and right pivot blocks. See

Figure 5-21.

Move the pivot blocks in or out until the front paper guide is

parallel to the striker plate.
Tighten the lock screws on the pivot blocks.

Feed paper through the printer and check for paper binding.

Paper Guide Spring Tension Adjustment

Loosen the two retaining screws on the spring mounting bracket

(located on the underside of the printer frame). See Figure 5-21.

Pull the spring bracket away from the paper guide to increase pressure

for light forms, or push the bracket toward the paper guide to decrease

pressure for thick forms.
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Figure 5-21. Paper Guide
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3. Tighten the bracket retaining screws.
‘ 4, Recheck the spring tension by feeding paper through the printer.
Paper Guide Removal Procedure
1, Turn the main power switch off.
2. Remove the print head shield (4 screws, 2 each side).
3. Move the carriage to the left margin.

4. Remove the paper guide tension spring, located on the underside of

the printer frame (the spring connects to the outer paper guide).

5. Remove the two lock screws on the pivot guide blocks (left and right).

The front paper guide will now pull free from under the frame.
I 6. Remove the paper out switch mounting screws (2).

7. Remove the five mounting screws (Phillips) that secure the inner

(rear) pape} guide to the striker plate, The paper guide will now

pull free.
8. Replace the paper guides by reversing this procedure.
9. Perform the paper guide parallel adjustment and spring tension ad-

" justment. Then, adjust the paper out switch. ‘
5.3.5 ENCODER FENCES AND PHOTOCOUPLERS !

Two encoder fences, 10 pitch and 12 pitch, are mounted on the lower
front of the carriage assembly. As the carriage moves, the 10 pitch
fence passes through one timing photocoupler and two margin detect pho-
tocouplers (left and right); the 12 pitch fence passes through a timing

l photocoupler only. All four photocouplers are mounted in adjustable
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brackets on the printer base casting. See Figure 5-22. The fences
must move parallel to the phototransistor masks at the correct distance.

Check these alignments by the following procedurec.

CAUTION:

When performing the following adjustments, ensure
that the encoder fences and the photocouplers do
not contact each other while the carriage'is in
motion, or damage to the fences or couplers may
result. Also, take care not to scratch the fences
during the adjustment checks or adjustments. When
possible, use plastic shim stock for measuring the
gaps specified. '

MARGIN
PHOTOCOUPLERS

12 PITCH WS 10 PITCH WS
PHOTOCOUPLER PHOTOCOUPLER

Figure 5-22. Location of Photocouplers
(Carriage Partially Disassembled)
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Photocoupler and Encoder Fence Clearance

The two encoder fencesvare mounted on separate aluminum blocks which
are attached by Phillips head screws to the left and right bearing
brackets of the carriage. A metal pin, located in a notch between
each aluminum block and bearing bracket, acts as a pivot to allow

a leveling adjustment of each fence. By selectively tightening

and loosening the Phillips holding screws, the encoder fences can be
leveled, making them parallel to the photocouplers. The photo-
couplers, in turn, can be moved vertically in their adjustable

brackets to obtain the correct gap between the couplers and the

fences. See Figure 5-23.

a. Timing (WS) Photocoupler Height - Move the carriage assembly
to the middle of its track and position the pivot pins directly
behind the alignment slits of the timing photocouplers. This
will center both encoder fences, eliminating the possibility
of checking the gap at a non-level point on a fence. Usingl
a feeler gauge (Mylar, if available), check the clearance be-
tween the timing photocouplers and encoder fences (top surface
at midpoint); the gap should measure .00>" to .010". Adjust
the photocouplers vertically to obtain the correct gap. See

Figure 5-24.

b. Encoder Fence Parallelism - While moving the carriage slowly
from side to side, check the clearance between the top of each
encoder fence and its respective timing (WS) photocoupler.

Take caution not to strike the margin photocouplers with the
edges of the fences. The clearance at the ends of each fence
shoulg be the same as the clearance in the center of the fence,
.OOS"Mto .010". For this adjustment check, it may be helpful
to have a Mylar shim of the proper thickness positioned between
the top of the encoder fence and the photocoupler mask while
the carriage is moved back and forth. If binding occurs, the

fence is not level and will require adjustment.
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Figure 5-24. Encoder Fence Adjustment




NOTE:
The fence/photocoupler clearances are specified with
the print heads in the maximum penetration position
(heads all the way forward).

The encoder ‘ences should be parallel to the photocoupler masks.
Adjust one encoder fence at a time. Observe the fence/photo-
coupler clearance while turning the Phillips head holding screws
on the bearing bracket. As one screw is tightened down, the
other must be loosened proportionately to prevent bowing of

the fence. When the gap is constant along the length of both

fences, perform the margin photocoupler adjustment.

NOTE:

The pivot pins are glued in place at the factory.
If they should break free, however, take care not
to lose them.

Margin Photocoupler Height - Move the carriage to each margin,
in turn, and check the gap from the top of the 10 pitch encoder
fence to the margin photocouplers. Move the photocouplers ver-

tically to obtain the proper gap of .005" to .010". See Figure
5-25.

2. Margin Photocoupler Timing

10 Pitch Margin Timing - Move the carriage to the left margin
and align print head #1 with the Iirst character position of
the striker plate. A notch has been ground into the striker
plate at each end; the first character position is immediately
to the right of this notch on the left end of the plate. See
Figure 5-26. Loosen the bracket screws on the 10 pitch timing
(WS) photocoupler and move the coupler laterally until its
alignment slit is even with the alignment mark on right side
of the 10 pitch fence. See Figures 5-24 and 5-27. Tighten

the bracket screws.
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Figure 5-25. Margin Photocoupler Height Adjustment
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In this position, the left edge of the 10 pitch fence should
be just entering the left margin photocoupler. 1f it is not,
loosen the bracket screws and move the left margin coupler

laterally to the correct position. Tighten the bracket screws.

Move the carriage toward the right margin until the alignment
slit of the 10 pitch timing photocoupler is even with the align-
ment mark on the left side of the 10 pitch fence. 1In this
position, the right edge of the 10 pitch fence should be just
entering the right margin photocoupler. If it is not, loosen
the bracket screws and move the right margin coupler to the

correct position. Tighten the bracket screws.
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