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SECTION 1
INTRODUCTION

1.1 SCOPE

This manual describes the Model 72 High Speed Printer manufactured
by Wang Laboratories, Inc.

General information, detailed 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: Provides the reader with the scope
of this manual and a general description of the
printer.

SECTION 2 - INSTALLATION: Contains unpacking and installation
instructions for the printer.

‘ SECTION 3 - OPERATION: Describes the function of all operator

controls and indicators including the basic 2200
CPU operations for outputting data.

SECTION 4 - THEORY OF OPERATION: Contains detailed electronic
descriptions of the printed circuit boards.

SECTION 5 - ADJUSTMENTS, REMOVAL AND REPLACEMENT PROCEDURES.

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

SECTION 7 - ELECTRICAL SCHEMATICS: Contains a complete set of
schematics, wiring and interconnection diagrams.

SECTION 8 - MECHANICAL ASSEMBLY DRAWINGS: Allows the user to iden-

tify any part of the printer.




1.2 DESCPIPTTNN (SEE FIGURE 1-1)

The Model 72 [which is marketed as a 200W, 621W, 721W, 2221W and
1222 Line Printer Option (LPO)] uses a matrix impact printing technique
that generates printed characters in matrix form. The characters are
composed by a 9 x 10 matrix and print lines up to 132 characters long
using a 96 character set. The printer operates at a rate of 200 char-
acters per second and can achieve a rate of 65 to 300 lines per minute
dependent upon line length. Characters are printed 6 lines and 10
characters to the inch (2.4 lines/cm and 4.3 characters/cm) with an
expand feature that doubles the width of the characters.

NOTE:
The Model 200W Printer can also be maintained
by this manual having the same or similar
characteristics within 95% of the Models
listed above.
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1.3 MODEL 72 TECHNICAL CHARACTERISTICS

Printing Rate:

Data Input:

Character Font:

Paper Dimensions and Specs:

Dimensions:

Operating Temperature:

Humidity:

Power Source:

Weight (Approx.):

Storage Temperature:

Storage Humidity:

Noise Volume:

Characters/Second - 200
Lines/Minute - 65-300 LPM

(Language) USASCII

9 x 10 Dot Matrix Nominal (dots not

in adja..at columns of the same row)
See Appendix A

Height: 12 inches (31 cm)

Width: 29 inches (74 cm)

Depth: 25 inches (64 cm)

50° to 90°F (10° to 32°C)

40 to 802 Relative, non-condensing
115 VAC +10% 230 VAC +10%

50/60 cycle +1 Hz 115 or 230 VAC +10%
300 watts 300 watts

NOTE: Internal Selection

85 1bs. (38.6 kg)

=40° to 130°F (=40 to 55°C)

0 to 90Z Relative, non-condensing

65 DB Without Silencer Hood
50-53 DB With Silencer Hood
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SECTION 2
INSTALLATION

2.1 SITE CONSIDERATIONS

Consider the dimensions of the printer with side covers open so that
the machine will not have t¢ be moved when the ribbon 1is changed or a
new format tape is installed. Also the ventilation fan intake screen
should not be obstructed by any objects which could reduce normal airflow.
For environmental temperature, humidity, etc., see technical character-

istics in paragraph 1.3.
2.2 MATRIX PRINTER STAND (OPTIONAL)

The Model 72 Matrix Printer has had modifications to the paper feed
guides (see Section 5.3.4) which permit the paper to be fed to the printer
from the bottom front. The earlier models have a top feed where paper is
fed from the back. To utilize these two paperfeed systems requires two
different printer stands. The two drawings for these stands are included
in the mechanical drawing set in Section 8 of this manual. See Drawing
Numbers D6641 (Top Feed) and D6641-200 (Bottom Feed) for assembly purposes.

2.3 UNPACKING AND PACKING PROCEDURES

2.3.1 UNPACKING

1)  Cut the packing straps and remove the box by sliding it up and
off. Refer to Figure 2-1.

2) Remove the plastic cover from the printer.

3) Remove the two 1/2" hex head bolts from top of the plywood base,
one on each side of printer. This separates the plywood base and

printer (still attached to plywood) from the pallet.

4) Place the printer and base on a table where the corners may be

extended over the edges of the table.
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5)

6)

7)

8)

9)

10)

— r 0

Extend one corner of the plywood over the edge of the table. Re-
move the 1/2" shipping bolt recessed in that corner on the bottom
of the plywood. Follow the same procedure to remove the shipping

bolts from the other corners.
Slide the printer off the plywood onto the table.

Remove the tape securing the sides and covers of the printer.

Open the front cover and extend side covers to remove the tape

from the following areas: (Refer to Figure 2-2).

a. Paper Tape Reader "A"

b. Left and Right Tractor Feed Units "B"
c. Print Head "C"

d. Left and Right Ribbon Assemblies '"D"

Remove power cord and paper feed knob from jiffy bag located on

top of the rear cover.

Close side covers and install knob onto the paper movement shaft.

FIGURE 2-2 REMOVAL OF PACKAGING TAPE




2.3.2 PACKING
Reverse Steps 2 through 10 of the unpacking procedure, 2.3.1. ‘
2.4 SET UP PROCEDURE

1) Place the printer near the rear of the table to allow the paper

rack to extend over the edge as shown in Figure 2-3.

—\

© o
U0

) /PAPER RACK

QA
U

MATRIX PRINTER STAND

%

.
s

FIGURE 2-3 PRINTER WITH PAPER RACK

2)  Attach the paper rack to the printer by inserting the slotted
portion of the paper rack arms onto the support rod (support rod
is shown in Figure 2-4); pull the rack to the rear as far as
possible. The support rod is accessible through the gap between
the rear cover and the side frames. With the arms attached to
the rod, let the feet near the bottom of the rack seat around the

two hex head bolts on the rear of the printer.
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3) After the paper is loaded, the acoustic cover may be placed over

the head area of the printer. First, close both side covers and

latch the front cover down to hold the side covers in place. Place

the bottom of the acoustic cover on the foam of the front cover.

Tilt the acoustic cover toward the rear until it seats firmly on
the foam of the cover supports.

— —

. =
e

; ' r

SUPPORT ROD

il

~+————— F0AM FNR ACOUSTIC HNOD —————=

S

FIGURE 2-4 ACOUSTIC HOOD AND SUPPORT ROD FOR PAPER RACK




2.5 UNIT INSPECTION PROCEDURE

1) Lift front cover and slide open both side covers of the unit.
The rear cover lies on the frame support rod and is removed
simply by lifting straight up. However, it is attached to the
chassis via a safety ground wire which is approximately 12"
long. Completz removal of the covers requires that this wire also

be detached. However, it is not necessary at this time.

2)  With the interior completely visible, inspect all parts of the
printer. Look for any unusual conditions. The following list is
a suggested procedure. If any faults are found and require re-

placement or adjustment, refer to Section 5 of this manual.

WARNING
No power is to be applied to the printer
during this inspection.

(a) 1Inspect the wiring to all three reed switches prior to
checking the timing fence and photocoupler pickup module.
Insure that the pickup and timing fence do not make contact.

Slowly move the carriage from left to right while observing

the photocoupler and timing fence.

(b) Check for damaged or loose parts. Make sure ribbon cable is

not touching any part of the servo drive mechanisms.

(c) Check for printed circuit boards loose in their connectors.

(d) Check the cable connectors to insure they are firmly in

their plugs.
2.6 . OPERATOR CONTROLS AND INDICATORS (REFER TO FIGURE 2-5)

ON/OFF SWITCH: Switches power on and off.
POWER ON LAMP: 1Illuminates when power is on.
SELECT SWITCH: Enables input to the unit. The switch illuminates

when the printer is selected.
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LINE
FEED

POWER LAMP

TOP
OF
FORM

ON ‘\

OFF FORM SYSTEM

%YS? MALFUNCTION
LAMP

FIGURE 2-5 CONTROL PANEL

TOP OF FORM SWITCH: Advances paper vertically to next top of form
position; switch is disabled when unit is selected.

LINE FEED SWITCH: Advances paper vertically one line. If held down
continually, will advance paper continually. Switch is disabled
when unit is selected.

PAPER OUT SWITCH: Opens about eight inches before paper runs completely
out. At this time the switch disables the input and turns on the
audio alarm for approximately 1 second.

FORM OVERRIDE SWITCH: Overrides the paper out switch and allows completion
of the final form. The switch illuminates when the paper out switch
opens.

CLEAR SWITCH: Clears the input buffer only when unit is deselected.

SYSTEM MALFUNCTION LIGHT: Illuminates when the Servo Circuit Breaker
opens.

SERVO CIRCUIT BREAKER: Resettable breaker switch which opens when
Servo Current exceeds breaker limit. See Figure 2-6.

MAIN FUSE: 4 amp (SB) 250 volt fuse for 115 VAC or 2 amp (SB) for 230
VAC which fuses entire unit.

VERNIER KNOB: Fine adjust paper left or right.

PAPER ADVANCE KNOB: Depressed and turned it will advance the paper
manually, and will disengage the stepping motor and VFU assembly.

FEED ADJUST KNOBS: Adjusts sprocket wheels to paper width.




FORMS THICKNESS CONTROL: The form thickness control (Figure 2-7) will
move the head closer to or further from the striker bar. When paper

of different thickness is put into the unit, the head will probably

have to be repositioned. Loosen the lock knob (turn CCW), turn the
forms thickness knob in desired direction and retighten the lock

knob.
o@en O
RN o L=
/W [
FUSE

SERVO LINE CORD 1/0 AMPHENOL
CIRCUIT 36-PIN CONNECTOR
BREAKER

FIGURE 2-6 PRINTER (REAR VIEW)

FORMS THICKNESS

CONTROL

<—— LOCK KNOB

FIGURE 2-7 FORMS THICKNESS CONTROL




2.7 DYNAMIC CHECKOUT

1)

2)

3)

4)

5)

6)

7)

Connect power cord to 115 or 230 volt outlet as specified. Insure

that unit has the proper input.

Connect I/0 cable to I/0 connector on rear of unit and connector

of control card 7079 or 7042 in CPU.
Turn power on and select the unit.
Insure that both cooling fans are running.

Depress the push-button MAINTENANCE switch (located on the right
rear of the chassis in front of the heat sink assembly). This
will cause the carriage drive assembly, ribbon and index mech-
anisms to operate. The carriage will advance to the right hand
limit switch and then return to its original start position.
During its return excursion, observe the carriage to see if it
decelerates as it nears the end. The deceleration is caused by
a reed switch located several inches before the carriage reaches
its mechanical stop. The ribbon mechanism should advance each
time the push-button is depressed. The ribbon reverse actuators
should be tested by alternately pushing one or the other during

carriage movement to see if ribbon travel reverses.

Load paper.

(a) Loosen lock knobs of pin feed sprockets.

(b) Slide paper into paper slot on the top of the machine. Push
it through until it reaches the sprocket covers. Fit the feed
holes of the paper into the pins of the sprocket wheels and
close the cover and retighten the lock knobs.

(c) Adjust paper horizontally, using horizontal vernier adjust
knob.

Run diagnostic test.
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SECTION 3
OPERATION

3.1 VERTICAL FORMAT UNIT

The Vertical Format Unit (VFU) is a three (3) channel tape reader
which reads a standard 1" wide, 8-channel black opaque paper or mylar
tape. Because the operation of the tape reader is dependent on the
switching of 1light via punched holes in the tape, the use of any trans-

parent tapes could result in trouble.

The VFU is linked directly to the stepper motor which advances
the line feed for both the paper by one line and the paper tape by one
sprocket hole. This linkage produces six (6) lines per inch, On a
standard VFU paper tape shipped with the printer, vertical tab holes are
spaced six sprocket holes apart (corresponding to a 1" tab) and top of
form holes spaced sixty-six (66) sprocket holes apart (corresponding to

an eleven inch (11") form).

If it is desired to use a shorter or longer form, then a new paper

tape must be punched to change the top of form position on the tape.

Each vertical tab function will advance the tape to the next hole

on channel five of the paper tape.

Each top of form function will advance the tape to the next hole

on channel seven of the paper tape.

The end of document feature unlike the others is nonprogrammable.
It utilizes channel two of the format unit. When a hole is sensed in

channel two it will create a top of form function causing the paper to

advance to the next hole in channel seven. If this function is undesired,

punch a tape with no holes in channel two.

A format tape may be punched using a Teletypéﬁl Figure 3-1 illus-
trates a typical tape and a chart with characters or functions on a
Teletype which may be used to punch the selected holes. Format tapes
will vary in length with paper form sizes.

®

Registered Trademark, Teletype Corporation
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VERTICAL TAB TOP OF FORM END OF DOCUMENT
(CHANNEL 5) (CHANNEL 7) (CHANNEL 2)

FIGURE 3-1 VERTICAL FORMAT TAPE

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" black 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 accurately, cut the surplus tape square across so the new ends butt

evenly to the same sprocket hole. Trim as necessary and then splice the

ends using splicing squares Part #660-0176 on both sides of tape to ‘
prevent catching and breaking of splice (see Figure 3-2).




DIRECTION OF TAPE FLOW <=

S ~— sPLIcE SquARE
Bisssoenas

FIGURE 3-2 TAPE FLOW AND SPLICING SQUARE

To replace the Vertical Format Tape, open the front cover of the
printer and push open the left hand cover to gain access to the tape
reader. Lift upper reader cover (Figure 3-3) .o install tape in tray

provided, ensuring that the sprocket teeth protrude through the paper

tape. Close reader cover.

NOTE :
[t is important that the tape proceed through
the tape reader in the up direction with the
channel holes punched as shown in Figure 3-2., If
the paper tape loop is turned inside out inadver-
tently the paper feed will not work properly.

The format tape guide has three posts on it. These posts allow
different size tapes to be used in the reader. The length of the tape

is directly related to the size of the paper forms and the number of

lines printed on the form.
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FORMAT TAPE GUIDE

—

TAPE GUIDE POSTS

FIGURE 3-3 FORMAT TAPE GUIDE ‘

3.2 RIBBON REMOVAL AND REPLACEMENT (FIGURE 3-4)

3.2.1 REMOVAL

Lift open the front cover; slide out the left and right sides.

Move the head as far from the paper as possible using penetration
knob.

Pull the left and right ribbon spools vertically until they are
completely off their spindles.

Remove the ribbon from around the ribbon tension rollers,

ribbon guides and reverse actuators. .



o

RIBBON TENSION ECCENTRICS

RIBBON TENSION ARMS

RIBBON GUIDES

—

[ db]

o) < — 3

RIBBON REVERSING:
l] (3 RIVET

REVERSE ACTUATORS

FIGURE 3-4 RIBBON REMOVAL AND REPLACEMENT

3.2.2 REPLACEMENT

1)

2)

3)

4)

Push the right ribbon tension arm at point 2., Place the empty spool
on the spindle. Note the direction which the ribbon leaves the spool.

Wind the ribbon around the ribbon tension roller through the ribbon
reverse actuators and guides. The ribbon reversing rivet should be

to the right of the right ribbon reverse actuator.

Push the left ribbon tension arm as arrow 1 indicates and place
the full spool on its spindle.

Move the head back to its original position and slide the sides

back and close the front cover.

3.3 2200 OPERATION

3.3.1 DEVICE ADDRESS CODES -

A three character device code, HEX XYY, is assigned to each peripheral

that is connected to the 2200 CPU. The fire Pharacter, X, is the device

type and the next two characters, YY, are the device address.
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1)

2)

3)

1)

2)

There are three device types for the 2221W:

HEX X = C: This device type addresses devices that do not index
when a carriage return is executed; the 2200 automatically adds
an index to the device. Since the 2221W generates an index with

a carriage return, the output of the 2221W will be double spaced
if a 0 is used.

HEX X = 2: This device type addresses devices that generate

an index with a carriage return. The output of the 2221W will be
single apaced if a 2 is used.

HEX X = 4: The SELECT statement specifies the maximum line length
on the line printer. When the number of characters equals the
specified line length, a carriage return is executed. Choosing
device codes 415 or 416, 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
carriage return command is given or the buffer on the 2221W is
filled. This gives a more interesting double spaced output when
used to list program steps. Each individual statement longer than
132 characters will be single spaced, while the space between
statements will be double spaced. Samples of printouts can be
seen in Diagnostic Section 6,2.

There are two device address codes for the 2221W:
HEX YY = 15: This is the address normally used when one high
speed printer is connected into a system. If two printers are

connected in a system, code 15 addresses the first printer.

HEX YY = 16: This addresses the second printer connected to
a 2200 system.

3.3.2 SELECT STATEMENTS

There are three select statements which select the 2221w for distinct

types of output: SELECT PRINT; SELECT LIST; and SELECT CO.
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NOTE:

In this Manual, the symbol @ is equivalent to
‘ the numeral zero.

(a) SELECT PRINT 215

The above statement selects the 2221W with the device address code

215 for output resulting from the execution of PRINT or PRINTUSING
statements.

EXAMPLE:

Insure that all units are on, the 2221W selected.
Key the following program:

CLEAR
10 SELECT PRINT 215
20 PRINT "X", "LOG X"

30 FOR X=1T01¢
‘ 40 PRINT X, LOG (X)

50 NEXT X

RUN

PRINTOUT:

X LOG X

0
.€931471805597
1.09861228BB667
1.386294361119
1.609437912433
1.791759469227
1.945910149055
2.079441541679
2. 197224577335
2. 302585092994

el ~NN S Wy -

o

| If statement 10 was SELECT PRINT @15, the output would be double
spaced.




(b) SELECT LIST 215

The above statement selects the 2221W with the device address code .
215 for all program listings.

EXAMPLE:

To list the preceding program, key the following:

SELECT LIST 215
LIST
EXECUTE

PRINTOUT:

10SELECT PRINT 215
ZOPRINT *“X*."LOG X"
30FOR X=1TD 10
40PRINT X.LOG(X)
SONEXT X

(c) SELECT CO 215 ‘

The above statement selects the 2221W with the device address code
for printing all console output. All information keyed into the
2200 system will be printed on the 2221W until any other console
output device is selected.

EXAMPLE:
Key the following:
SELECT CO 215
EXECUTE
RESET
PRINTOUT:
REAlY




Assuming the CRT was being used, it is now deselected and the 2221W
outputs all information. The printer prints a line anytime the
RETURN key is depressed or as soon as the line length is exceeded.
To deselect the 2221W and select the CRT, key the following:

SELECT CO P95
EXECUTE

The CRT is now the selected device. To list the program on the CRT,

enter:

SELECT LIST @@5

3.3.3 LINE LENGTH

(a)

(b)

The 2221W has a maximum of 132 characters per liné. When turning
system power on, the line length on all devices is set for 64
characters (because of CRT line length). To make use of all 132
characters, the 2221W must be commanded in its address statement:

SELECT PRINT 215 (132)

The 132 in parenthL.sis indicates that 132 characters will be allowed

to be printed before an automatic carriage return is given.
Any amount of characters may limit the line length:

SELECT PRINT 215 (25)

~

The 25 in parenthesis only allows 25 characters to be printed on a

line; an automatic carriage return would be generated if this number

of characters is exceeded. The remaining characters would be printed

on the next line(s).




NOTE:
If a 1ine 1imit of 25 characters is given for the
2221W, this limitation applies to any output device

that is selected after the 2221W with no limitation
specified.

(c) More than one line length may be combined in a select statement.

EXAMPLE:

SELECT PRINT 215 (25), LIST 215 (64), CO 215 (132)

3.3.4 TAB FUNCTION

When a print statement containing a TAB( expression is encountered,

the printer will advance to the column indicated in parenthesis in the
TAB( expression.

EXAMPLE:

10 SELECT PRINT 215 (132)

20 PRINT T s (25); "WANG LABS"
30 STOP

RUN

When these statements are executed, the 2221W advances to column
25 and prints "WANG LABS",

NOTE:

If a semicolon (;) is not used after the TAB(
function, the 2221W will not necessarily tab
to the correct column.

3.3.5 EXPAND FUNCTION: HEX (gE)

The regular characters, 10/horizontal inch, can be expanded to double
their width, 5/horizontal inch, with the following statement:
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PRINT HEX (@E), "WANG LABS"

The expand function only expands one line of print. Assuming a
line limit of 132 characters in the 2221W, when more than 66 characters
are to be printed with the expand function, only the first 66 are printed,
the 2221W performs a carriage return and all other characters are lost.
If a line limit of less than 66 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:

10 SELECT PRINT 215 (5)

20 PRINT HEX (@E), "111222333444"
30 STOP

PRINTOUT:

T2
s34

24434
b
A line limit of 5 was given to the printer; the printer was instructed
to expand the twelve numbers. The printout illustrates that:
1) The printer only printed five elongated characters on the first line.

2) When the characters are expanded, so are the columns.

3) The excess characters were printed on the next two lines, the second

line containing only five characters and the third line the rest.

Not only does the expand function expand the characters and columns,

but also the zones.
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3.3.6 ZONEs

The 2221W is divided into eight zones of 16 characters each and one
zone of 4 characters. The zones constitute columns 0-15, 16-31, 32-47,
48-63, 64-79, 80-95, 96-111, 112-127, and 128-131 respectively.

If commas separate elements in a PRINT statement, then each elément
begins at the start of a new zone. If semicolons separate elements in
a PRINT statement, the zoned format is ignored, and the output appears
in packed format. -

3.3.7 HEX FUNCTION

The HEX function is used in a BASIC program to output characters on
the printer that do not appear on the standard keyboards or to output

special printer control codes. The HEX function has the form:

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

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

HEX codes can be combined.

EXAMPLE:

10 SELECT PRINT 215
20 PRINT HEX(2424)
30 END

PRINTOUT:

98
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3.3.8 CONTROL CODES

The special Control Codes for the printer are:
FUNCTION HEX CODE DESCRIPTION

ALARM HEX (07) Generates an audible tone about one second in
duration in the speaker at the rear of the printer.

LINE FEED HEX (0A) Advances paper one line.
VERTICAL TAB HEX (OB) Advances paper until the next hole in channel 5 of
the Vertical Format Unit paper tape is reached.
FORM FEED HEX (0C) Advances paper until the next hole in channel 7
of the Vertical Format Unit paper tape 1s reached.
CARRTAGE HEX (OD) Causes the line of characters stored in the printer
RETURN buffer to be printed. An automatic line feed occurs

after the line has been printed and the print head
returns to the left side of the printer carrier.

ELONGATED HEX (OE) Prints a line up to 66 characters as expanded
CHARACTER (double width) characters.
DELETE HEX (7F) Clears buffer of partial line.

NOTE:

When HEX codes are combined, control codes are
executed first.

See Appendix B for complete listing of hexadecimal codes.

3.4 621W, 721w AND 1222 LINE PRINTER OPTION (LPO)

For details of operation for the 621W, 721W and 1222 LPO refer to

the respective Operators manuals.
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SECTION 4
THEORY OF OPERATION

4.1 TINTRODUCTION

This section of the manual consists of three basic parts: a mech-
anical section including a general description of carriage movement,
paper movement, and ribbon drive; an electrical section with detailed
logic description of carriage paper movement and ribbon drive; and an
electrical section on detailed logic description of the 6577, 6728 and
6576 printed circuit boards.

The 6728 and 6576 boards have been modified to 7028 and 7076
respectively. These modifications were recently incorporated for the
1222 LPO underscore function and the differences are described
briefly in paragraph 4.3.4. The new boards 7028 and 7076 are compatible
with 6728 and 6576. As a result 6728 and 6576 boards are no longer in
production but they can be used in all applications except 1222 LPO.

4.2 GENERAL

4,2,1 CARRIAGE MOVEMENT

A carfﬁage assembly moves the print head across the paper. Printing
is performed by selectively firing the solenoids of the print head as it
moves from left“qO right. Synchronization of the print process and the
carriage movementmis provided by an optical pickup head located on the
carriage. The optiéa; pickup head moves across the timing fence which has

vertical bars that interrupt the light to the phototransistor generating

a vid2o signal. This sjignal is used to generate a strobe for print timing.

The carriage is driveﬂ\by a servo motor which results in fewer
mechanical parts and quieter'dperation (refer to Figure 4-1). TFaedback

via a tachometer mechanically linked to the motor helps maintain stability

and constant speed.
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FIGURE 4-1 CARRIAGE SERVO MOTOR

There are three reed switches located on the frame of the carriage
block. These switches are activated by a magnet located on the under-
side of the carriage. The outputs of these switches and Start/Stop logic
from the 6576 board are used to control forward and reverse logic for

the servo motor.
4.2.2 PAPER MOVEMENT

Paper movement is originated by three separate functions: 1line
feed, vertical tab and form feed. Each of these functions causes paper
movement by activating a stepping motor. For vertical tab and form feed,
the motor will step until a hole is detected in the appropriate channel
of the vertical format paper tape by the tape reader,

The Vertical Format Unit (VFU) consists of a 3 channel optical tape
reader and only 3 channels 2, 5 and 7 are used. Movement of the tape
in the VFU is caused by direct mechanical linkage to the gear train that
feeds the paper.




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

conditions:
(a) Automatic line feed after each carriage return.

(b) Receiving a line feed code HEX (0A) via the input as decoded by the

function decoder.

(c) Depressing the line feed key on the control panel of the 72.

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

VERTICAL TAB - A vertical tab can be generated only by receiving a vertical
tab code HEX (OB).

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

conditions:

(a) Receiving a form feed code HEX (0C) at the input decoded by the

function decoder.

(b) Pressing the Top of Form key on the control panel. (Printer must be
deselected.)

(c) When an end of document hole is detected by the VFU.

4.,2.3 RIBBON MOVEMENT (Figure 4-2)

Ribbon movement is accomplished with logic controlled triac driven
24 VAC gear motors, one for each direction. Only one motor is active at
any one time. When an end of ribbon is detected, control is switched to
the opposite motor. End of ribbon is sensed when a rivet on the ribbon
catches and pulls the ribbon reverse actuator. This actuator closes a

switch which toggles a flip-flop reversing the control logic.




-TTTTT T 71

-
I
I
m

|
!
RIBON :

=== MOTOR
| RIBBON 1 | FopyaRD/ "] oRrvees |
| REVERSE REVERSE I [ | ) |
- | Motors_ ______J

r—- -— cous e e Sun ooy ew o
s aal
SoLENOTD [ }
DELAY ! DRIVERS | RIGHT |
I
|

| HOLD IN SOLENOIDS
—

FIGURE 4-2 RIBBON DRIVE MOTOR CONTROL

Each ribbon motor assembly consists of a gear motor and a hold-in
solenoid. The mot:or,. when off, is not engaged in the gear box. However,
when power is applied, motor action draws the armature up to engage the
gears. When the printer is idle, the ribbon mechanism is disabled, and
the motor drops from the gear box. To reduce wear on the gear motor, a

hold-in solenoid is used to keep the driving motor engaged.
4.3 ELECTRICAL THEORY
4.3.1 6577 FORMAT AND PRINTING CONTROL BOARD (REFER TO DRAWING E6577)

4.3.1.1 Carriage Movement (Detailed)

When power is applied to the printer, POWER ON PRIME is generated
and initializes the carriage drive and paper feed control logic. 1If

the carriage is not at home position (SWO closed), then a carriage return

will be performed. ‘ ‘




SFM from the 6576 board starts the carriage moving by setting the
forward flip-flop. L2-10 goes low to provide current flow through the
coil of relay 1. The reed switch inside the relay closes applying +5VR
to the summing junction of the servo amp. Q2 turns on to drive the base
of the forward or positive motor drive power transistor. Negative feed-
back to the summing junction is provided by the tachometer to help
maintain constant speed. Potentiometer R38 varies the speed by controlling
the feedback.

Carriage return will be initiated one of two ways, E§£ or SW2
(closed). Either one will cause L21-3 to go high and enable the outputs
of the fast/slow decision flip-flop L26. If the line printed was of
sufficient length to cause the carriage to move past SW1, then L26-3
will be high. A low at L21-8 will set L3-6 (fast return F/F) high and
relay 2 will close. At the same time, L21-6 will go high and generate
CIP to reset the forward flip-flop, set slow return flip-flop, L4-8
high and generate a paper feed. Thus, for a fast return, both r: lays
1 and 2 are energized and -12V is applied through parallel resistance
of R23 and R24 to the summing junction. This causes Q2 to turn off and

Q6 to turn on full reversing the motor and returning the carriage.

As the carriage passes SW1 again on the return, L26-10 goes low
and resets the fast return flip-flop via L27-2. Now the summing junction
sees -12V through only the 470K ohm resistor. Since the larger resistance
results in a larger voltage drop across the resistor, the summing junction

is now less negative. Therefore, Q6 is not driven as heavily and the motor

decelerates.

When the carriage returns to home position, SWO closes and resets
the slow return flip-flop. Relay 3 opens and siﬂce relays 1 and 2 are
already open, no voltage is applied to the summing junction, except for
the tachometer feedback. "his feedback serves as a brake and the motor

is stopped.

Note that RB for ribbon movement will be active whenever the forward
F/F or the slow return F/F are on. Also, RS (active low) will inhibit the
start of a new line (see 6576 board) until the slow return F/F is reset and

the paper feed has been completed.




If the line to be printed is short so that the carriage does not
pass SW1, then the Fast/Slow Decision F/F is not set and only a slow
return will be accomplished.

Carriage movement may also be originated by CFM (maintenance switch).
CFM sets the forward F/F to move the carriage forward and SW2 originates
a return. CFM also sets WS Inhibit F/F to inhibit WS from being gated
to the printing logic.

When the carriage is moving forward, CF is used to keep the printer
busy.

As the carriage moves along the timing fence, a photocoupler generates
a video signal. The black marks on the fence interrupt the light between
the LED (Light Emitting Diode) and phototransistor pair. The signal is

amplified by an emitter follower on the 6573 finger board located on
the carriage assembly.

The video signal, PE, is brought to the 6577 board at pin N3 and applied
to the inverting input of L1 operational amplifier. Ql with L12-12 feedback
changes the operational amplifier sine wave output to a rectangular wave.

It is then gated at L19-8 with forward motion logic to become WS.

Potentiometer Rl1l is used to adjust the quiescent operating level

of L1 thus changing cut-off and saturation levels of Ql to obtain a 502
duty cycle. See Figure 4-3.

4.3.1.2 Ribbon Movement (Detailed)

When power is applied to the printer, the ribbon reverse F/F assumes
an undetermined condition. RD is high when ribbon movement 1is active
and enables gates L18-11 and L18-8. Depending on the output of the
reverse F/F, one of the gates will go low and turn on tramsistor Q3 or
Q7. When the transistor is on, +5V is applied through a 680 ohm resistor
to the gate input of the triac. The triac conducts, causing the

corresponding motor to operate.
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FIGURE 4-3 WINDOW STROBE (WS) ADJUSTMENT

When the ribbon approaches the end of the spool, a rivet pulls an
actuator arm and closes a microswitch. This switch applies a low to the
- ‘ corresponding input of the ribbon reverse F/F causing the outputs to reverse.

The opposite transistor now conducts and turns on its corresponding motor.

j When either of the outputs of the reverse flip-flop goes high, its
associated one-shot triggers. The Q output goes low for about .3 seconds.
At its trailing edge, the solenoid gate L18-6 or L18-3 goes low to turn
on the solenoid driver, Q4 or Q8. With the transistor on, a current path
18 provided from -24V through the solenoid, 15 ohm resistor and transistor

|

|

|

|

|

to +5V. Diodes D7 and D8 are suppression diodes for the solenoids RS1
ernd RS2.

4.3.1.3 Paper Movement (Detailed)
A stepping motor is used to drive the paper feed mechanism and the
| Vertical Format Unit (VFU). Each step of the motor accomplishes 15°
| rotation and there are 8 steps for each line feed. The motor utilizes
a two-phase drive provided by L13 J-K flip-flop. It is called two-phase

‘ because the four windings of the motor are driven two at a time. See
Figure 4-4.
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FIGURE 4-4 STEPPER MOTOR CONTROL FOR PAPER MOVEMENT

L7 is a resettable astable oscillator whose output is used to clock

the two-phase drive circuit. For each cycle of L7, a step of 15° 1is
performed.

All conditions causing paper movement such as ffﬁ, fﬁi, etc., set
the paper feed flip-flop L16-6 high. This high releases the oscillator
reset line allowing it to free run. At the same time L16-8 goes low

releasing the clear inputs of the two-phase drive J-K flip-~flop. Since

Power On Prime resets the first step F/F, L15-6 high, and both 5'outputs
of L13 are high, L20-4 will be low. This effectively places C22 in
parallel with C23 timing capacitor. This condition exists only for the
first step when L13-12 goes high and sets the first step F/F. Therefore,
the first cycle of L7 is longer to extend the first step pulse AY. This

is necessary to overcome the inertia of the stationary motor.

L13 circuit can provide only four combinations for stepping. For
a line feed it is therefore necessary to repeat the sequence to obtain
eight steps. L11-13 J-K rlip-flop is used to indicate to the logic
whether the motor has stepped four or eight times. On the eighth step,
conditions will be such that the next cycle of L7 will generate LFE.
See Figure 4-5. LFE is a 15 psec low pulse and is used to reset the

paper feed flip-flop. Reset input of L7 oscillator goes low and the
oscillator stops.
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FIGURE 4-5 STEPPING MOTOR CONTROL PULSES

It should be noted that while the paper feed flip-flop is set, L16-8
causes PF to be low and activate the busy circuit. This low will also
turn on Q5 transistor. This serves to increase the potential between
the common terminal and phases of the motor when stepping. See Power
Circuit Dwg. E6635-999 in Section 7.

When idle, transistors Q12 and Q13 are on, making the collectors
effectively +0V. The MJ 2500, Q1l4, is cut off so that the only potential
at the common terminal of the motor is the +9V through D24. Some current
flow through the coils is necessary to hold the motor in position since

the motor is a variable reluctance type stepping motor.

When stepping, Q14 is turned on by Q5 of the 6577 board. The common
terminal of the motor now has a potential of +18V through Ql4 and D23.
This provides twice the current to the coils for stepping.
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Diodes D19 through D22 serve as a power return to shunt the counter
EMF generated when the coils of the motor collapse. They also protect

the driver transistors from damaging reverse transients,

The paper feed flip-flop L16-6 can be set by applying a low at either
L16-3 or L16-4. LFM is NANDed with SL and LFD to set L15-12 high, CIP
will cause L15-12 to go high as well. TFP or Eﬁ; with SLCTR will also
cause L15-12 to be high. Whenever L15-12 is high the paper feed flip-

flop is set.

If the form feed flip-flop and/or vertical tab flip-flop are set,
then L28-3 will be high and hold L16-4 low. As long as these flip-flops
remain set, LFE cannot reset the paper feed flip-flop.

The form feed flip-flop can be set by any of the following:
FFP, FFM with SL or PEPE at LFE time.

The form feed flip-flop is reset when a hole is detected in channel
7 of the VFU tape. FFPE goes high generating a pulse at L24-6.

The vertical tab flip-flop is set by pulse VIP. It is reset when
a hole is detected in the VFU tape, (channel 5), by VIPE at LFE time.

FT is used to keep printer busy when either form feed or vertical
tab are active.

J-K flip-flop L11-8 provides self-alignment of the paper with respect
to the VFU. It insures that the eighth step count, LFE occurs near the
center of the form feed punched hole (See Figure 4-6). On the leading
edge of FFPE, L24-6 fires and clocks L11-8 low to clear L11-13. A maximum

of four steps can occur before LFE resets the logic and stops the motor.
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SLCTR, L30, flip-flop provides the logic with a shift register empty
status. If there have been no characters shifted into the 132 bit register,
SLCTR will be high. Upon receiving a CR code as the first character of
a line Eﬁa goes low and generates a line feed. This feature allows the
operator to obtain a line feed by sending just a CR code. PS is a low
going pulse occurring only when a printable character is shifted into the
shift register storage. It resets SLCTR low to indicate that the shift
register is not empty and a line is to be printed before executing a
line feed. The line feed will then be originated by CIP.

4.3.2 6728 MEMORY AND REGULATOR BOARD
4,3.2.1 6728 General

The 6728 board can be divided into the following basic blocks (See
Figure 4-7).

1. Column Counter

2. Character Generator ROM
3. Output Latch

4., Output Gates

5. Pulse Generators (PGs)
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During a print operation, a character is shifted out of the 132 bit
shift registers of the 6576 board. The 7 bits, (bl - b7), are used to
addregs the character generator. The column counter also serves to
address the ROM and select the column of the character matrix. The
dot pattern of the character is clocked into the output latch and is
sent to the solenoid drivers at the proper time by the output gates.

All timing for this operation is generated from WS. The sequence
is as follows. PGO strobes output to solenoids. PGl then provides a
Read pulse for the ROM. At PG2 time the ROM outputs 01l - 09 are clocked
into the output latch., Also, at PG2 time the column counter is incremented.
This process is repeated for each leading and trailing edge of WS. There

are five WS periods for each nonexpanded character printed.

4.3.2.2 6728 Logic Description (Refer to drawing E6728)

During any prime routine, a low going CLR pulse from the 6576 board
is wired into the 6728 board at pin 22 to initialize column counter
L26 and flip-flops L12 and L17.




Bits b1 through b7, from the 132 bit shift register on the 6576
board, address the character generator ROMs L20, L21 and L22. Bits b6
and b7 are decoded to select one of the three ROMs to be read. For
characters whose codes range from HEX (20) to HEX (3F), L22 is addressed.
L21 contains characters in the range of HEX (40) to HEX (5F) and L20
contains characters whose codes range from HEX (60) to HEX (7F). Only

one ROM is read at a time.

Column counter L26 is incremented eleven times for each character.
The eleventh count, however, is not used because the counter resets
immediately following the eleventh count. The outputs of the ROMs are
clocked to shift registers and strobed to the solenoid drivers. The
leading and trailing edges of WS are used to generate pulses for reading
the ROMs and to fire the solenoids.

4.3.2.3 6728 Sequence of Operations

Column counter L26, flip-flops L12 and L17 are reset during power-up
and at the end of every line printed. At the beginning of a new line,

the following events occur.

A. SFPM, a negative going pulse of about 12 psec causes the carriage to

start moving forward and perform the following operations.

Produces Read Enable pulse AR to read the ROM.
Clocks L5 outputs to latch L7.
Clocks ROM output to latches L5, L32 and L6-12.

ES T S S
. . . .

Increments column counter to 00012.

NOTE :

SFM occurs only once each line.
B. First positive edge of WS causes the following.

1. Strobes L32 and L6-12 outputs to solenoid drivers.
2. Produces Read Enable pulse AR,

3. Clocks L13 outputs to L14.

4, Clocks ROM output to latches L13, L23 and L6-9.

5. Increments column counter to 00102. Clocks L17-12 high.
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First negative edge of WS causes the following:

Strobes L23 and L6~9 outputs to solenoid drivers.
Produces AR pulse.

Clocks L5 outputs to L7.

Clocks ROM output to L5, L32 and L6-12.

Increments column counter to 00112.

Second positive edge of WS.

n & W N =

Strobes L32 and L6-12 outputs to solenoid drivers.

Produces AR pulse.

Clocks L13 outputs to L14.

Clocks ROM output to latches L13, L23 and L6-9.
Increments column counter to 01002. Clocks L17-12
L12-9 high. (L12-9 remains high for the remainder

Second negative edge of WS.

1'

low which clocks
of the line.)

Strobes L23, L14 and L6-9 outputs to solenoid drivers: (Ll4

outputs were previously disabled by L12-9),
Produces AR pulse.

Clocks L5 outputs to L7.

Clocks ROM output to L5, L32 and L6-12.

Increments column counter to 01012.

Third positive edge of WS.

1.

2.
3.
4.
5.

Strobes L32, L7 and L6-12 outputs to solenoid drivers (L7 outputs

were previously disabled by L12-9).

Produces AR pulse.

Clocks L13 outputs to Ll4.

Clocks ROM output to latches L13, L23 and L6-9.

Increments column counter 0110,. Clocks L17-12 (no longer relevant -

2
1L12-9 remains set).
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G. Third negative edge of WS.

1. Strobes L23, L14 and L6-9 outputs to solenoid drivers.
2. Produces AR pulse.
3. Clocks L5 outputs to L7.
4, Clocks ROM outputs to LS5, L32 and L6-12.
5. Increments column counter to 01112.
H. The sequence of events included in paragraphs F and G are repeated

for WS fourth and fifth cycles. On the trailing edge of cycle five,
column counter, L26 is iucremented to 10112 and decoded at L18-9
to generate SF6. SF6 resets L26 to 00002 and shifts next character

to the output of the 132 bit register on the 6576 board.

The process described in paragraphs F, G and H are repeated for

each remaining character of the line. See Figure 4-8.
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FIGURE 4-8 TIMING DIAGRAM FOR ACTIVATING PRINT SOLENOID
STROBES AND COLUMN COUNTER
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To begin the print cycle, SFM a low going pulse of about 12 psec
forward biases D5 and gives a positive pulse AR at L10-8. This is the
read strobec for the ROMs. D7 is also forward biased holding L4-2 high.
Since C3 is already partially charged at this time, the one-shot does not
fire. At the trailing edge of §Fﬁ, L4-2 goes low and one-shot L4-12 fires.
Its trailing edge fires L4-10 for a positive pulse of about 6.5 upsec.
This pulse is used to clock '"Ol" through "08" outputs of the ROM to the
shift registers L5 and L32, and to clock output 09 of ROM to Q1 side
of L6. It also increments L26 column counter through L2-6 and L3-10.

The shift registers are used as latches to temporarily store the ROM
outputs,

When column counter L26 is at '"0000" all "ones" are read from the
ROM to the shift register. The result is that the solenoids are not
fired. This is true for all characters with only one exception, lower

case letter M (see character set in Appendix D).

As the head assembly moves forward, a signal is generated by the
timing fence and photocoupler mounted on the head assembly. This
signal is reshaped and gated to the 6728 board as WS by logic on the
6577 board. When WS is not present, pin L3 of the 6728 board 1is low.
The leading edge of WS therefore, will be positive and L10-12. goes low
firing one-shot L11-10. Ll11-9 goes low for approximately 430 upsec which
enables gates L33 and L2-3. L11-10 and L12-9 are ANDed by diodes D11
and D12 at the input of L18~13, 112-9 is still low so that L18-13 is
clamped low. The result is that the even numbered solenoids cannot be
fired at this time because 1,18-12 will be high inhibiting gate LS.

On the same positive leading edge of WS, L3-4 goes high firing one-
shot L1-2 to be gated at L2-13 to D6 generating a Read pulse AR for the
ROM. One-shots Ll1~4 and L1-6 provide a 6.5 us pulse delave! by 72 us

to clock L17 flip-flop. One-shot L1-6 is gated at L2-5 to increment the

column counter L26 and is also tied to clock inputs of L13, L23 and Q2
side of L6.




On the trailing edge of WS, L11-6 is fired. Since this output is
‘ gated with L12-9, it cannot fire the even solenoids at this time. L11-7
goes low and enables gates L2-8 and L24 pins 3, 5, 8 and 11. Also, at
the trailing edge of WS, L1-8 goes low firing one-shot L1-10 which through
L2-11 and 13 generates a Read pulse AR. L1-10 also goes to L4-3 to fire
one-shot L4-12 and L4-10 to clock the ROM output into L5, L7, L32 and Q1
side of L6. L4-10 also goes through L2-6 and 4 to L3-11 and 10 and increments

the column counter, L26.

On the second positive leading edge of WS, one-shot L1-6 clocks L17-1
for the second time. L17-12 acts as a divide by two counter so that
after two clocks Q output is back low which completes the clock cycle
required for L12-9. L12-9 goes high and remains high for the completion

of the line. The even solenoids can now be fired.

At each WS signal, the counter, L26, is incremented for each leading

and trailing edge. When L26 reaches a count of eleven, as decoded at
L18-9, SF6 is generated. SF6 is used to clear L26 and to shift out the

. next character from the 6576 board.

For expanded print, input EC will be high and EC low. This enables
NAND L28-8 and disables L28-11. This action serves to clock input B of
L26 by the output of L12-12 instead of by A output on L26. L12-12 divides

the A output of L26 by two. This causes the column counter to count as
shown in the chart below:

Input A Outputs
# of Clocks

o
a
=
>

e R=R=R=R=X=R=R=RK=k=K=R=X=)
N HHEOOOOOOOO
HOOOOHKFRHMKOOOO
OHOHOMHOHOKOMRO

4-17




13 0 1 1 1
14 0 1 1 0
15 0 1 1 1
16 1 0 0 0
17 1 0o 0 1
18 1 0 o0 0
19 1 0 0 1
20 1 0 1 0
21 0 0 0 0

To activate a print solenoid, the appropriate transistor Q11 through
Q19 on the 6728 board, must be turned on. Refer to Power Circuit Dwg.
E6635-999. For example, if Q16 is on, it provides +9V (SW) to the base
of Q1 to switch it on. Ql provides a path for current to flow from the
+36V through load resistor R3 and the solenoid coil to +0V. Zener diode,
D1, protects Ql from high voltage transients when the coil collapses
and helps to decrease the response time of the coil by providing a shunt
path for counter EMF. Other solenoid circuits, Q2 through Q9, function
in a similar manner. D1 through D9 are 68 volt zener diodes located on
the 6704 board.

4.3.2.4 6728 Circuit Functions

L1l One-Shots - Provide strobes to fire solenoids. Adjustable pulse
width determines how long the solenoids will remain energized.
Should be adjusted for 425 to 435 usec.

L26 Column Counter - Provides addressing for columns of each character
matrix. Is incremented by a count of one at SFM and at each leading
and trailing edge of WS. Addresses ten columns for each character

and resets on eleventh count.

L17-8 Flip-Flop - Is set at CLR time and remains set for duration of line.
As carriage return code HEX (OD) is decoded at the output of the
shift registers signifying end-of-line, Eﬁ; is generated. Eﬁé clears
L17-8, causing pin 8 to go high. ©L19-10 then goes low disabling

Y
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counter L26. L19-8 goes low to force CR code, HEX (0OD) to a lower
case dash (-), HEX (2D). This insures that no solenoids are fired
at this timef Lower case -, as most characters, contains no output at

colum "0".

L12-12 Flip-Flop - Serves as a divide by two counter for "A" output of
126. 1Its output is gated to B input of L26 during expanded print

operation.

L17-12 Flip-Flop - A divide by two counter used in conjunction with L12-9
to inhibit strobes for firing "even' solenoids. This allows erroneous
data to be shifted out of L7 and L14 secondary latches at the beginning

of a line.
4.3.2.5 6728 Power Supply Circuit (Refer to drawing E6635-999)

L27 and its associated circuitry form the +5V regulator. The MJ3000
transistor pair provides +5VR from the +9V supply. The +5VR output is
adjusted by R82. (See paragraph 5.2 for adjusting voltages.)

L16 is the -12V regulator adjusted by R103. Q6 controls the base of
the regulator transistor Ql6 located on the heat sink assembly. The -24V
supply provides the source for the -12VR. +12V is obtained from the +18V
supply by regulator Q8.

During power up, all switched voltages are held off until the +5VR
reaches a level of about +4.6V. This keeps the motors and solenoids

disabled until the logic achieves control.

+5VR is brought to pin 141 to be monitored at the base of Q10.
During power up, Q10 is held off until the +5VR reaches approximately
+4.6V., At this time, Q10 turns on and the base of Q9 goes negative
with respect to its emitter and it turns on, thus providing +12V at
pin Al. The output of Q9 also acts tc turn on Q2 which turns on Ql
switching on the +9V. The output of QY also goes to Q7 to switch on
the -12V. Transistors Q3 and Q4 are held off by -12V (SW). Q5 is held
off by the output of Q9.
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During power down, when +5V goes below +4.6 volts, the +12V (SW),
=12V (SW) and +9V (SW) voltages are switched off. This action causes

Q3, Q4 and Q5 to turn on and discharge the capacitors in their respective
supplies.

4.3.3 6576 I/O CONTROL AND DATA STORAGE BOARD
4.3.3.1 6576 Operation - See Figure 4-9

Data bits DIl through DT7 are received at the input buffer. At
the buffer output, the seven bits are monitored to decode any functions.
If a function is decoded, the control logic sets the Busy latch and
executes the function. At the completion of the function, an Acknowledge
pulse is sent to the external device. If the input is a printable char-
| acter, then it is shifted into the 132-bit register by the control logic.
i An Acknowledge is sent to tell the external device that the character was
[ recelved and is ready for the next input.
|
|

oM - pr 7
7 BITS 132-8IT | 7 BITS by -
N
FROM CPU ~——eeeee 8 II{ER — SHIFT | gg;?g{ e
(DATA IN) REGISTER T0 6728 BOARD
7 BITS SHIFT MARKER
CONTROL ouT

START/END PRINT
FUNCTION CONTROL
DECODER [ ™ werc [

TO 6577 BOARD

ACKNOWLEDGE, BUSY
—>= T0 CPU

FIGURE 4-9 BLOCK DIAGRAM OF 6576/7076 BOARD
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Function codes are not shifted into the 132-bit registers with the

exception of carriage return. It is used during shift out to terminate

printing.

Upon receiving a CR code, or detecting the marker bit at the shift
register output, the print cycle is initiated. Characters are ghifted
out through output buffer to the 6728 board to be printed. By monitoring
the shift register output, the print cycle is terminated by the control
logic.

4.3.3.2 Power-On-Prime (Refer to drawing E6576)

When power is applied to the printer, C3 (18uf) charges through R16
(56K). This causes L7-12 to go low after C3 charges to TTL level. L7~10
is high at this time and L6-11 goes high to fire one-shot, L10-7. The
duration of this one-shot is approximately 3.3 ms to activate the prime
circuit. Power On Prime signal generates CLCR at Pin F, to initialize a
latch on the 6577 board.

3

4.3.3.3 Other Prime Conditions

The prime circuit may also be activated by ETF, TF, DELP and CLRM,
Any one going low will cause L1-8 to go high, firing 7.10-9 one-shot for
3.3 ms. L12-8 acts as an OR circuit as either one-s’.ot L10-9 or L10-7
will cause L12-8 to go high for 3.3 ms.

4.3.3.4 Prime Circuit

When L12-8 goes high, L14-2 will go low to set flip-flop L8A-11 low.
This low will be used to reset CRa flip~flop L12-, low. L1l4-2 will also
clear L13-13, holding CLR low. CLR is used to reset EC (expanded
character) flip-flop; routed to the 6728 board t> initialize logic;
clears MKR flip-flop L13-9; and goes to L3-2 to ge: rate a Busy signal.

It also serves to clock paper-out latch via 1..9-4.
The following paragraph describes the clearing and loading of a

marker bit in bit position number 8 of the 1”:-bit shift register (print
buffer). A marker bit is used for two purposes. I‘ indicates the
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position in the print buffer of the first character to be printed and
indicates when the print buffer is full (contains 132 characters to be
printed). In the prime routine, the marker bit is placed in the first
position of the shift register after all random bits have been shifted

out and replaced by zeroes.

With L13-12 low, L5-8 will be kept high enabling L12-11 to follow
CIK. L11-6 will follow L12-11 at CLK time firing one-shot L2-6 on each
leading edge. L2-6 is used as a shift clock for the 132-bit registers.
Since MK(D8) at L6-8 is low during this time, zeros will be shifted into
the (D8) position of the shift registers, clearing out any Markers. The
preceding conditions will exist until the 3.3ms one-shots time out. At
that time, L13-12 will set on trailing edge of CLK. A marker bit, MK,
will exist at this time (see Figure 4-10) and the leading edge of CIK
will shift it into the first register. At the trailing edge of Eff,
L5-8 goes low to inhibit MK bit and also to inhibit any more shift clocks
via L12-11. CLR goes back high to release the Busy circuit. The logic

is now initialized, and a marker bit, MK, is in the first position of

the shift register. When selected the printer is ready to receive
inputs,

-JSuSF-

«Juduuuutl
—~{ = 3.5us

U LUy
— -

L12-8 :li

L13-12

L5-8

MK (D8) —l._‘-‘- 3.5us

FIGURE 4-10 MARKER BIT GENERATOR
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4,3.3.5 Select Circuit

Before accepting any data, the printer must be selected. This is

.done by depressing the select switch on the control panel.

When the switch is depressed, a low is applied to pin 11, causing

L8A-6 to go low. Upon releasing the select switch, a low is ipplied

at pin 113 and resets L8A-6 high. On the negative edge of L8A-6, one-
shot L8-10 fires to clock SL latch L5-12, With SL high, the Busy

circuit is released and other gates are enabled. A lamp inside the Select
Key is 1lit and a select status bit SLCT is provided at the I/0 interface.
Select control, SLCTR, is gated with SL at L27-11 for a Busy condition.
Set high at the end of each print cycle, SLCTR goes low with the receipt
of the first printable character. If the printer is deselected during
buffer loading, then SLCTR will inhibit 127-11 from causing a Busy at

this time.

The printer may be selected and deselected alternately by pressing
and releasing the Select switch. Also, note that SL latch is cleared
by the power-up circuit to keep the printer deselected at power-on.

4.3.3.6 Print Buffer Loading

Data bits, DTl through DT7, are buffered and presented at the inputs
of the shift registers and the function decoders. L21-8 decodes the bell
function or audio alarm. L21-6 decodes the delete function. L32, a BCD-
TO-DECIMAL decoder, decodes line feed, vertical tab, form feed, and
carriage return. L22-6 decodes any function or character in the range
of Hex (00) to Hex (1F) except for carriage return. The output, FC, is
used to inhibit the loading of functions to the shift registers and to
initiate a busy condition. Note that all function decoders are gated
by DSTB, and that the duration of each output will be a direct function
of the pulse width of DSTB.
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DSTB is used to fire AKDLY ome-shot and to generate an SFK (shift
clock) for the shift registers. For SFK pulse, DSTB is gated with FC
at L11-8. If FC is active (low) DSTB will not get through. For
printable characters, FC is high and PS 18 generated. PS resets L8A-11
flip-flop, resets SLCTR latch on the 6577 board low and causes output
L11-6 to go high. On the low to high transition SFK one-shot is fired
to shift in the character on the iunput lines.

EXDLY is a low for a 7 usec duration. If the character at the input
didn't cause a busy condition, then the trailing edge of AKDLY will fire
the ACKLG one-shot via L29-3. If a busy condition did exist longer than
7 usec, then ACKLG would be generated by the trailing edge of .RDY/BSY.
ACKLG may be used to initiate the next DSTB on the sending device.

4.3.3.7 BUSY/READY Circuit

The BUSY circuit is used to indicate to the sending device that an
operation is in process. It also inhibits the ACKLG pulse to allow the
printer to become ready before more input is accepted.

The following conditions will cause the busy latch L39-12 to go low
or busy.

. FC - function decoded at input
CIR - prime circuit is active

Audio Alarm - 1.1 second audio alarm active
Cover Open - gated with SLCTR
SL - select status gated with SLCTR

S n W NN
.

. PF - paper feed in process

7. FT - form-feed or vertical tab in process

8. CF - carriage forward indicating device is printing
9. MKR - buffer full condition

10. Eﬁ; - carriage return decoded at input

11. PAPER OUT SW - paper out sensed

12, MALFUNCTION - servo circuit breaker open
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PF, CF, FT, CR and MKR are NORed by expandable AND gate L1-6.

This low is applied to D21 and NORed with other inputs by expandable
NAND L3-6. Again, any low input will cause L3-6 to be high, giving a
low on busy latch clear input, keeping it busy.

MALFUNCTION, PAPER-OUT, and BELP are NORed by L4-8. This gate

serves to generate an audio alarm by L8-4 and a busy condition by L7-2
and L3-6.

COVER-OPEN, CLR, SL and audio alarm one-shot (L8-7) are NORed at
L3-6 to obtain a busy condition.

The busy latch is set to READY on the first CIK after the busy con-

dition is removed.

4.3.3.8 Print Cycle

The print cycle is initiated by detecting a print buffer full
condition or decoding a CR at the input.

Buffer Full Print Cycle

As each character is shifted into the buffer, the marker bit MK(D8)
is shifted along ahead of the data in. When 132 printable characters
have been inputted, the MK bit {s sensed by MKR flip-flop L13-9. ﬁifza)
goes low to set printer busy. MRK(Q) goes high to enable diode AND gate,
L15-6, and fire one-shot L9A-10 to generate SFM. SFM sets logic on the
6577 board to start the carriage moving. As the optical sensor on the
carriage assembly passes the marks on the timing fence, the character
at the buffer output bl through b7 is printed. Each time the sensor
passes five marks SF6 at pin N1 goes low generating a shift clock to
shift out the next character. After printing the 132nd character, the
carriage magnet closes SW2 (right-most reed switch) to reverse the servo

logic. CIP from the 6577 board generates a prime condition to initialize
the printer for a new line of data.




Decoded Carriage Return Print Cycle

When a CR code is received at the input and less than 131 print-
able characters have been shifted into the registers, Eﬁa (decoded by
L32-6) initiates the print cycle. Since the first character to be printed
could be in any one of the 131 register positions, some means must be

used to shift it to the output before carriage movement is initiated.

Upon decoding a carriage return at the input buffer, Eid goes low
and sets L12-3 high. On the trailing edge of DTSB, CRd goes high and
produces a low on L33-3 called CRa' CRa causes a busy condition, and
CRa at inverter L23-6 is high to enable NAND gate L3-8. For each CLK,
a low is generated at L3-8 which causes L11-6 to go high. Thus, SFK
one-shot is fired at each CLK until the marker is sensed at the output
of the shift register. At this time MKR goes low and inhibits gate
L3-8 stopping the shift pulses. MKR generates SFM and the print cycle

starts.

When the carriage return code is shifted to the shift register output,
| it indicates that all the characters have been printed. Rather than wait
for the carriage to activate the right reed switch, time may be saved
by returning it from its present position. Eﬁe decoded by L16-8* fires
one-shot L9A-7. On the trailing edge of L9A-7, CRb pulse is generated to
reverse the servo logic on the 6577 board. One-shot L9A-7 provides a delay
of about 6ms to allow printing of the last character before executing a
return. During return, CIP causes a prime routine to ready the prinfet for

another line of input.

Note that SFM fires one-shot L18-9 whose duration is approximately

.2 seconds. This gives the servo-system time to stabilize between con-

i secutive short lines. SFM cannot be generated until this one-shot times
out. This circuit would have no affect on lines with more than 10

characters.

, * Actually decodes any code between Hex (00) and Hex (1F) but only
a CR code Hex (OD) can be shifted into the buffer.
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4.3.3.9 Audio Alarm

‘ The audio alarm is produced by the following conditions.

1. Power-on circuit action
2. On receipt of Bell code, Hex (07)
3. On sensing paper-out condition

4, On sensing malfunction (circuit breaker open)

BELP, PAPER-OUT, and MALFUNCTION are gated at L4-8. When any of
the three conditions occur, L8-7 one-shot 1is triggered for a duration
of 1.1 seconds. This allows reset (pin 4) of L28 astable oscillator to
go high and release the circuit. With pin 4 (reset) low the oscillator
is inhibited. Output at pin 3 of L28 is buffered and fed to audio
amplifier, Q3 to drive the speaker. The frequency of the audio signal
is approximately l.4kHz. Transistor Q1 in the one-shot L8-7 circuit

is necessary when a large value Rxl is used for such a large time constant.

4.3.3.10 Cover Open

When the front cover is opened, pin Kz goes low. COVER OPEN is
gated with SLCTR to cause a busy condition. If the cover is opened
during buffer loading, SLCTR will be low and inhibit the busy. When
CR code 18 received as a line terminator a CLCR pulse will be generated
to set SLCTR high and enable busy gate L29-1l.

4.3.3.11 Paper-Out Switch

While paper is moving over the PAPER-OUT SW actuator, the switch
remains open. When the end of the form passes the switch, the switch
closes making pin L2 low. Paper out latch, L39-9 will set upon receiving
a clock via L29-6 gate. Either PF or CLR will provide this clock to
set the latch. L39-8 (Q) is buffered and made available at the I/0
interface for monitoring. Q is also used to trigger the alarm one-shot
and to cause a busy condition. The Q output is used to turn on the

paper-out light, and is gated with cover open at L29-8 to inhibit clock
. for the busy latch.
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4.3.3.12 Form Override

FORM OVER-RIDE switch applies a low to the clear input of the paper
out latch L39. If the switch is released, the latch will again set by
PF or CLR. The latch cannot be set as long as the override switch is
held down.

4,3.3.13 Ribbon Delay

When the carriage starts moving forward, RB (6577 board) goes high
and forces RD high through L27-3. This causes the ribbon motor to operate.
When the carriage stops moving, RB goes low and triggers ribbon delay one-
shot L18-7. RD is now held high or active by the output of the one-shot
for approximately 1.1 seconds. Thus, the ribbon moves constantly while
printing and will remain on for 1.1 seconds after printing has ceased.
Time meter output N3 is used to indicate the amount of time that the machine
is actually printing as RB is high only while the carriage is in motion.

4.3.3.14 Line Feed Delay

The line feed delay one-shot L2-9, is triggered by LFE (6577 board)
to generate LFD. LFD is gated with manual line feed switch input to

obtain a break between each line feed when the switch is held down.

4.,3.4 MODIFICATION OF 6576 AND 6728 BOARDS

The 6576 and 6728 boards are being replaced by the 7076 and 7028
boards respectively. These boards will be 1222 LPO and Models 621W/721W/
2221W compatible. Data Bit 8 (DT8), previously not used, is now incor-
porated to provide the underscore function for 1222 LPO. For Models
621W/721W/2221W operation add a jumper from input DT8 (Jl) to +0V on
the 7076 board. On the 7076 board, DT8 is ANDed with +5VR and L5-9 at
L18-6, thus, input DTI8 cannot be applied to the shift register L26-7
during a POWER-ON-PRIME. (L5-9 is low during POWER-ON-PRIME.) During
POWER-ON-PRIME, the marker bit is loaded into the shift register
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which is later shared by DI8. At the output of the shift register,

bit 8 is used to indicate a buffer full condition to start the carriage
moving. Bit 8 sets L15-9 and fires one shot L11-10 generating SFM.

SPM sets the forward flip-flop on board 6577 producing CF. CF thru
diode D23 inhibits MKR from triggering the one-shot. This ensures DT8
can be used to underscore during the priating of echaracters.

On the 7028 board, b8 is used to fiye the 9th solenoid (underscore).
For 1222 LPO add a jumper between b8 pin (52) and pins 9 and 11 of L15
while removing the jumper between 0V and pins 9 and 11 of L15. Note
that b8 does not address the ROM as do the other bits bl through b7.
It is ORed with ROM output 09 to fire the bottom solenoid. For Models
621W/721W/2221V, remove the jumper between pin (52) and L15-9 and 11
and add a jumper from +0V to L15-9 and 11.
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SECTION 5
ADJUSTMENT, REMOVAL AND REPLACEMENT PROCEDURES

5.1 INTRODUCTION

This section describes the adjustment, removal and replacement of
each major mechanical assembly in the MODEL 72 printer.

The electrical section contains voltage and timing adjustment

procedures and a listing of all the electrical component boards used
in the Model 72 printer.

The mechanical section contains the mechanical and electromechanical
adjustment checks, adjustment procedures and removal/replacement pro-
cedures.

5.2 ELECTRICAL ADJUSTMENTS (REFER TO FIGURE 5-1)

CAUTION:
To perform the following print timing adjustments
the print head should be disconnected electrically.

(a) Print Head Adjustment - To prevent damage to the print head while
making the following adjustments, disconnect the print head elec-
trically by disconnecting the finger board providing solenoid
currents. Then run a program for continuous printing. Each
adjustment required for print timing is listed in Table 5-1.
Perform the +5VR and -12VR adjustments before proceeding to print
timing.

1) WS Adjustments - WS is generated by the optical sensor as it
passes the timing fence marks. This signal must be adjusted
. by R38 on the 6577 board for a complete cycle of 925 us +25 us
monitored at Pin L, of the 6577 board. Rll must then be

3
adjusted to obtain a squarewave (50% duty cycle).
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following pulses should be checked and/or adjusted.

‘ WS trailing edge - Adjust R44 on the 6728/7028 board for a
425-435 us positive pulse at L11-6 of the 6728/7028 board.
WS leading edge - Adjust R39 on the 6728/7028 board to obtain
a 425-435 us positive pulse at L11-10 of the 6728/7028 board.

The WS leading and trailing edge strobes are only present

during the printing period. Replace print head solenoid
finger board connector.

3) The push-button maintenance switch located on the rear of the
chassis 1is used to sweep the carriage forward and return with-
out printing. It also can be used to test the SW1 deceler-

ation switch for the carriage return.

NOTE:
1. Whenever the 6577 or 6728/7028 board are
interchanged, these adjustments must be
. checked.
2. A1l timing pots should be secured with
Glyptal after adjustment to prevent any
changes due to vibrations in the printer.

2) After obtaining the proper waveform for WS (Figure 5-1), the
|
l
|

TABLE 5-1
LEVEL
OR
SIGNAL BOARD LOCATION MEASUREMENT ADJUSTMENTS
+5VR 6728/7028 Pin B, +5 volts + .25 volts R82
-12VR 6728/7028 Pin 131 -12 volts + .25 volts R103
WS 6577 Pin L3 925 us + 25 us full cycle R38
squarewave (50% duty cycle)R1l
WS (TRAILING 6728/7028 Pin C, 425-435 us positive R44
EDGE) pulse
WS (LEADING 6728/7028 Pin 5, 425-435 us positive R39

‘ll’ EDGE) pulse




listed in Table 5-2.

The complement of Electrical Circuit Boards used in Model 72 are

Refer to Figure 5-1A for locating the position

of Electrical Circuit boards on the Electrical Chassis Assembly.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)

*NOTE:

TABLE 5-2

ELECTRICAL CIRCUIT BOARDS

Resistor Module (Plugs in J7)
Phototransistor (VFU)

LED (LAMP) MTG Board (VFU)

I1/0 Control & Data Storage (3-Conn)

I1/0 Control Data Storage & Underscore (3-Conn)
Format & Printing Control (3-Conn)
Motherboard

Heat Sink Assy.

Diode Board

EA Memory & Regulator (3-Conn)

EA Memory & Regulator & Underscore (3-Cenn)
Component Board (Control Panel)

Matrix Interface Board (2-Conn)

Used in Models 621W, 721W only.

INSTALL 3 CONN. BOARDS
WITH COMPONENTS FACING
REAR OF CHASSIS

6576/7076-3 CONN. BOARD::;7
6577-3 CONN. BOARD
6728/7028-3 CONN. BOARD

PART NUMBER

210-6568

210-6574

210-6575
210-5576See Section
210-7076)4.3.4 |
210-6577 |
210-6579

270-0261

210-6704
217-6728}See Section
209-7028)4.3.4
210-6734

210-6751%

6751 IS 2 CONN. BOARD

— |

J8_(RIBBON CONN.)
~ 711 oe || as| [oa] [ 93]] o2
l i J9 \\Qf ] L ] L ] 1 [ F
6704 ‘] J 1 L 1 L )
COMPONENTS l a1 | ¢ ] ) C )
FACE IN C ni =
J10 L 513 (6751) ~— e
( " (6708)
) o —
PUSHBUTTON TEST SWITCH
FOR CARRIAGE MAINTENANCE 312 1/0 & TEST BOARD CONN.

REAR OF CHASSIS

FIGURE 5-1A ELECTRICAL CHASSIS ASSEMBLY LAYOUT
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5.3 MECHANICAL AND ELECTRO-MECHANICAL ADJUSTMENT, REMOVAL/RFPLACEMENT
INDEX

‘ 5.3.1 Striker Bar*

5.3.2 Ribbon Guides

5.3.3 Main Drive Belt*

5.3.4 Paper Guides*

5.3.5 Print Head*

5.3.6 Timing Fence*

5.3.7 Reed Switches*

5.3.8 Reed Switch Magnet*

5.3.9 Paper Feed Sprockets*
5.3.10 Vernier Clutch

5.3.11 Vertical Format Unit V.F.U.
5.3.12 Ribbon Drive Assembly*
5.3.13 Paper Movement Belts¥
5.3.14 Tach and Drive Motors
5.3.15 Carriage Assembly Removal and Replacement
5.3.16 Frame Assembly

| 5.3.17 Front Cover Removal and Replacement
@
: *Contain their own removal and replacement section.
|

5.3.1 STRIKER BAR (See Figure 5-2)

ECCENTRIC ADJUST
SCREWS

STRIKER BAR
/aowmc scms\

©

O s 0 Q P 3

\os" (13zm)

FEELER GAUGE SCREWS HOLDING
zf;7 <:t> PAPER GUIDE <5;7 <:>>
' FIGURE 5-2 STRIKER BAR ADJUSTMENT




(a) Adjustment Check

(b)

(c)

1) With the print head in the far left position and ribbon removed
from the ribbon guides, turn the penetration knob to the full
clockwise direction (to move the print head as close as possible
to the striker bar). A .005" (.13 mm) gauge should just fit
between the striker bar and the solenoid wires.

2) Move the head to the far right position and check the same gap.

Adjustment:

1) The print head must be as close as possible to the striker bar.

2) Remove the ribbon from the print head to allow for proper
measurement.

3) Remove the caps from the eccentric ribbon guides.

4) Back the eccentric ribbon guides so they are as far as possible
from the striker bar by loosening the Allen screws and then
turning the ribbon guides away from striker bar.

5) Loosen the two Allen screws holding the striker bar.

6) Adjust the striker bar in or out to meet adjustment tolerances
by adjusting the two eccentric nuts. Some units do not contain
the eccentrics but have additional Allen screws. With these
units, loosen the Allen screws and move the striker bar in
the desired direction.

7) Readjust the eccentric ribbon guides. See Section 5.3.2.

8) Check lower paper pan adjustment. See Section 5.3.4.

Striker Bar Removal and Replacement

1)

Back head as far away as possible from the striker bar.




2)

3)

4)

5)

Remove the five Phillips screws that attach the striker bar

to the upper paper guide.

Remove the two Allen screws within the eccentrics and two
Allen holding screws. Lift the striker bar from the frame
assembly.

Reverse procedure to reassemble and then readjust striker bar.

Check the lower paper guide adjustment. See Section 5.3.4.

5.3.2 RIBBON GUIDES

(a) Adjustment Check

1)

2)

Using the penetration knob, move the head in towards the
striker bar as close as it will go. There should be a gap
of .005" + .001" (.13 mm + .02 mm) between the striker bar
and head bearing, if not, adjust striker bar (Section 5.3.1).

Continue by checking ribbon guides 1, 2 and 3. The ribbon
guides should be ,015" (.4 mm) from the striker bar. See
Figure 5-3.

(b) Adjustment

1

2)

3)

4)

Remove the caps covering Allen screws.

Loosen the Allen screws inside the ribbon guides and move the

guides away from the striker bar.

Place a .005" (.13 mm) gauge between the striker bar and head
bearing (solenoid wires) and move the head in until the gauge

is held snugly between the bearing and striker bar.

Loosen Allen screws, turn the guides, 1, 2 and 3 by hand until

they are .015" (.4 mm) from the striker bar and retighten the
Allen screws.
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RIBBON GUIDES

STRIKER BAR / \\

.015" (. 38mm)

.005" + 001" (.13mm)

PRINT HEAD
MOUNTING ASSEMBLY
PLATE

FIGURE 5-3 RIBBON GUIDES AND PRINT HEAD ADJUSTMENT
5.3.3 MAIN DRIVE BELT
(a) Adjustment Check
WARNING:
Power must be off during this procedure since
the carriage will forcibly return when brought
to the extreme right hand position.
1) Move the carriage to the extreme right hand position.
2) Using a spring gauge and scale, deflect the middle of the
belt .31" or 5/16" (7.9 mm). The gauge should read 1 1b

+ 2 oz. (Figure 5-4).

3) The pulley bracket and base casting should be parallel.
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1 LB —s

31" (7.8mm)

\""‘jT:::=============:=:::===ii

(b)

(c)

-t— PULLEY BRACKET

<

FIGURE 5-4 MAIN DRIVE BELT ADJUSTMENT

Adjustment

Main

1)

2)

3)

4)

Loosen the two Allen screws holding the pulley bracket and
move the pulley bracket in the desired direction; retighten
the screws.

Drive Belt Removal and Replacement

Remove the carriage assembly from the carriage shaft. See
Section 5.3.15.

With carriage removed and assembly upside down, remove the

eccentric bearing spring. (See Figure 5-5.)

Remove 3 screws, hex screw post and belt holding plate,
remove belt.,

To replace, reverse procedure.
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ECCENTRIC BEARING
P, 3 SPRING

SCREWS L L] \|__HEX SPRING HANGER POST

LT /

® / 5

BELT CLAMP

FIGURE 5-5 MAIN DRIVE BELT REMOVAL AND REPLACEMENT

5.3.4 PAPER GUIDES

There are three versions of the paper guide assemblies. Because
each of the adjustments 1s different, step 2 of the adjustment check
is divided between the two early models and a late model. The two early

models No. 1 and No. 2 are top feed types and the late model is a bottom
or front loader feed. Each will be discussed separately.

(a) Adjustment Checks

1) The adjustable paper guide must be parallel to the striker
bar across the entire bar for all three versions. (See
Figure 5-6.)




|

\

|

EARLY MODEL #1 SFRONTz

STRIKER BAR A
1 il \\\\; li [
]
7 ‘\
/ / }
/ /' ) \
UPPER PAPER GUIDE LOWER PAPER GUIDE BEND CORNER PAPER GAP ADJUST

.BACK PAPER GUIDE

EARLY MODEL #2 (FRONT)

h B .
F o
PAPER GAP SCREW ADJUST
LATE MODEL
p—— —
- STRIKER BAR ~

—

| C
g — —

EXIT POINT N GUIDE SLOTS FOR
|__— PAPER-OUT SWITCH
a2 =
ADJUSTRBLE SLOTTED ! CARRIAGE GUIDE PLATE

PIVOT SUPPORTS '

FORWARD PAPER GUIDE l

SPRING TENSION ADJUST

§ e 5T

-
‘.

MOUNTING BRACKET
FOR PAPER-OUT SWITCH

FIGURE 5-6 MODEL 72 PAPER GUIDE DESIGNS
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2)

CLEARANCE GAP
010" + .005"

(.25mm + .12mm)

EXIT POINT

Early Models

The point at which the paper exits the paper guides should be

the only place where the two guides contact one another. This ‘
may be difficult to see, so it is suggested that a plece of

paper be pushed squarely through the guides as if paper was

being loaded. 1In doing this a slight resistance should be

felt along the entire width of the paper. This resistance

should be very slight and only found just as the paper begins

to appear at the front of the machine.

If the two guides contact at another point rather than at the
front of the machine as below, in Figure 5-7, a bind will be
felt long before the paper exits the guides.

UPPER PAPER GUIDE

STRIKER BAR GUIDES CONTACT

AT WRONG POINT

LOWER PAPER GUIDE

CORRECT ADJUSTMENT INCORRECT ADJUSTMENT

FIGURE 5-7 PAPER GUIDE ADJUSTMENTS

If adjusted incorrectly, the guides will feed the paper toward
the print head instead of parallel to it. This will cause the
paper to bubble in front of the platen causing streaks or

possibly causing the ribbon to be kicked off its guides during

‘loadiug of paper or top of form execution.

A uniform gap of .010" + .005" (.25 mm + .12 mm) should be
maintained along the entire paper guide between the lower .
guide and the upper guide exit point. However, a manual check

of the resistance to paper feed through the guides is recommended.
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3) Late Model

The late model has a bottom paper feed system. See Figure 5-6.
Like the early models there is a fixed and adjuétable guide
but they are shaped differently. The exit point is the only
contact surface between the guides and the paper feed resis-
tance should be uniform along the width of the paper; Due to
the change in the shape of the guides there is no gap clearance
provided. The self-locking effect in the curved early models

has been eliminated. Insure guid. parallelism with the striker
bar.

(b) Adjustment of Paper Guides

The early model lower paper guide is the only guide that requires
an adjustment, however, since the upper guide is mounted on the
striker bar, the lower paper guide must be adjusted if the striker
bar is moved. The adjustment of the lower guide is performed by
moving two hex screws on the outside of the left and right side
frames. These Allen head screws are located behind each ribbon
spool. The holes where these screws are inserted are oversize

allowing excess play. Use them as follows:

1) Loosen both locking screws of the lower paper guide (see Figure
5-8). If the unit is an early #2 model, back off the height
adjusting screws on either end of the striker bar so no contact

is made between the guide and the screws (Figure 5-6B).

2)  Hold the rear middle of the lower paper guide and push its
upper rear edge down. This causes the two guides to make
contact. While observing each side of the guides at their
front edge, move the lower guide until it contacts the upper
guide at the exit point (Figure 5-7). When this is complete,
continue to hold the guide while checking for parallelism.
When the guides are parallel, tighten the locking screws
(Figure 5-8). Do not release the guide until both screws are
tight.
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STRIKER BAR

3)

PAPER GUIDE SPRINGS

ALLEN HEAD LOCKING SCREWS

FIGURE 5-8 EARLY MODEL PAPER GUIDE ADJUSTMENT

Early Model No. 1

The lower paper guides contain a bend on one of the front
corners to prevent paper lockup during a top of form. It
is possible that this bend could be too big causing the
paper to bubble in front of the striker bar. Form this
bend to obtain a gap of .010" +.005" (.25 mm + .12 mm)
between the two guides.

Early Model No. 2

Adjust the two height screws (Figure 5-6B) to create a gap
between the two guides of .010" + .005" (.25 mm + .12 mm).

Late Model (Eottom Feed)

The late model forward paper feed guide is the only guide that
requires adjustment since the back guide is attached to the striker
bar. Any movement of the striker bar would result in a forward |

guide adjustment. See Figure 5-6C. The adjustments for parallélism
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of the forward guide with the striker bar are two Allen head screws
located on either side of the carriage guide plate. These screws
allow slotted pivot supports to be adjusted for paper guide contact
all the way along the exit point. The only other adjustment is

the tension spring located under the baseplate of the printer.

This adjustment will accomodate paper specifications as listed in
APPENDIX A.

(c) Paper Guide Removal and Replacement

Early Models

1)

2)

3)

4)

5)

6)

Remove frame assembly from casting (see Section 5.3.16).

NOTE:
To remove the lower guide, perform steps 2, 3 and

4. Steps 5 through 7 are for removing the upper
guide.

Remove paper guide springs (Figure 5-8).
Remove paper-out switch wires.

Remove locking screws on each side frame. This allows the
lower guide to be tilted up and out from the rear. While
doing this, the hex nuts will probably fall out of the
holes in the paper guide. They fit on the outside of the
guide pointing in (see Figure 5-8).

NOTE:

The lower guide must be removed before the upper
guide can be removed.

Remove the five Phillips screws from the striker bar (Figure
5-2).

Remove the two side screws which attach the guide to the side
frames (Figure 5-8).
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7)‘

Pull the guide out from the rear.

Late Model
NOTE:
To remove the forward guide, perform steps 7, 8
and 9. Step 10 and 11 is for removing back guide.
7 Remove tension spring from bottom of forward guide under

8)

9)

10)

11)

printer baseplate.

Remove paper-out switch wires.

Remove the two Allen head screws that secure the two pivot
supports and carefully lower the guide through the bottom of
the printer baseplate.

Remove the five Phillips screws from the striker bar and
carefully lower the back guide through the bottom of the

printer baseplate.

Replace guides in the order removed.

5.3.5 PRINT HEAD ADJUSTMENT

(a) Adjustment Check

1)

Remove the print head from the carriage assembly by disconnecting
finger board from connector and removing the two mounting

screws, one on each side of the print head.

With a jewelers loupe (magnifier) look at the head bearing
(Figure 5-9). All the solenoid wires must protrude .002" -

.005" (.05 mm - .12 mm) from the bearing surface.

1
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% \ SOLENOID WIRES
o

PRINT HEAD
BEARING

(002" - 005") (.005 cm)

FIGURE 5-9 SOLENOID WIRE ADJUSTMENT

(b) Adjustment of Print Head
‘l) Remove the head cover by removing the two Phillips screws.

2) Unlock the desired solenoid by loosening its corresponding
nylon tip locking set screw. These screws are positioned
radially at the rear of the print head. If the set screw is

the metal tip type, replace it with a nylon tip set screw

Part #650-4086 (8-32 x %2- .

3) Turn the solenoid to be adjusted in or out while watching
the solenoid wire at the bearing. See Figure 5-10.

FRONT VIEW
PRINT HEAD BEARING

FIGURE 5-10 IDENTIFICATION OF SOLENOIDS
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4)  Replace and tighten nylon tip set screw and check the bearing

again.
(c) Solenoid Removal and Replacement ’

NOTE:
If more than one solenoid requires replacement,
only one solenoid should be removed, replaced
and adjusted at one time. Refer to Wang ISN #96
for two or more print wire failures in the same
solenoid position. Model 72 Print Head Failure
Analysis Forms can be obtained from the Customer
Engineering Support Group.

1) Remove print head from carriage assembly by removing the

two screws holding head to carriage assembly.

2) Remove print head cover.

3) Unsolder solenoid wires from 6572 fingerboard.

4) Loosen desired lock set screw and unscrew solenoid from head

casting. See Figure 5-11.

NYLON TIP LOCK SCREW

S”ONGE LUBRICANT PAD

!

PRINT HEAD NEW SOLENOID

BEARING

GUIDE TUBES

FIGURE 5-11 REMOVAL AND REPLACEMENT OF SOLENOIDS




5)

o

8)

9)

10)

Remove lubricant pad. Remove any broken wire material at
pad location.

Dip the new solenoid wire into the lubricant (obtained from
the Heme Office; no other lubricant can be substituted). See
lubrication procedure in Section 6. Cautiously insert the new
solenoid being careful not to bend the new print wire. With

a pair of tweezers guide the wire into its guide tube and then
into its respective bearing hole. Relock the solenoid with
nylon tip set screw. Separating the two rows of print wires
with a feeler gauge eliminates the confusion created by nine
wires and aids' in guiding the new solenoid wire into the

bearing.

CAUTION:
The next step is lubricating the new solenoid
wire and the bearing. Lubrication is necessary
or damage to the new wire will result.

Solder solenoid wires to 6572 fingerboard.

Dip the lubricant pad into the lubricant material (obtained
from Home Office; no other lubricant can be substituted) and
place it back into the print head. Tip the head forward to
allow the lubricant to reach the tip of the print wires.

Replace print head on carriage assembly and operate for several
minutes to insure that lubricant is distributed (lubricant
has a wax base and does not flow readily).

Dab entrance to each guide tube with swab soaked with lubricant
and run head in printer again.

5.3.6 TIMING FENCE

([ Y

(a) Adjustment Check

Fence and optical coupler should not contact one ariother.
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2) The distance between the face of the fence and the photocoupler
should be consistent along the length of the fence with a gap
of .010" - .012" (metric .25 - .30 mm). (See Figure 5-12.)
3) There must be a gap of .290" + ,010 (.74 cm + .03 cm) between .

the top of the carriage and the top of the fence at both ends
of the fence.

PHOTOCOUPLERjLﬂﬂ.]-[\

TIMING FENCE

010" - .012" (.25 - .30mm) - .290" ¢+ 01"
7.4mm + .25m
7 4mm + 25mm [ 2|
_ e § <=
[T _& ]\ lL i
\
PHOTOCELL

FIGURE 5-12 TIMING FENCE ADJUSTMENT CHECKS

(b) Adjustment
Parallelism

1) Loosen the holding screws of the fence bracket so they
still hold the fence well enough so that tapping it with a

screwdriver to move it is required. (See Figure 5-13.)

2) Move the fence in the desired direction to obtain a .010" -
.012" gap (.25 - .30 mm) between the optical sensor and fence
by tapping the bracket with a screwdriver. Move the carriage
{rom side to side to make sure the fence and photocoupler are

parallel. Retighten the bracket holding screws.




i
®

TIMING FENCE
SUPPORT BRACKET

(c)

HOLDING SCREWS
FOR FENCE BRACKET

6 PHILLIP HEAD SCREWS

TIMING FENCE PLASTIC SHIELD

METAL FENCE SUPPORT
STRIP

FIGURE 5-13 TIMING FENCE ADJUSTMENTS (PARALLELISM & HEIGHT)

Height

3) Remove the five small Phillip head screws which secure the
protective clear plastic shield on the front of the timing
fence assembly.

4) Loosen the six holding screws in the face of the metal fence
support strip. Adjust the fence height to obtain .290" + .01"

(.74 cm + .03 cm) between the carriage bottom and the top of
the fence.

Timing Fence/Photocoupler Removal and Replacement

Timing Fence

1) Remove the front cover of the printer. See Section 5.3.17.
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2)

Remove the five flathead screws holding the clear plastic
shield in front of the fence.

3) Remove the six flatiead screws holding the fence support strip
and the fence. Slide the fence to the right, away from the
photocoupler.

4) Replace the fence in the opposite order and check the fence
adjustment.

Photocoupler

1) Loosen the retainer clamp that secures the photocoupler and
solenoid fingerboards and remove the photocoupler fingerboard.
(The clamp is held by one screw.)

2) Loosen the two holding screws clamping the photocoupler to the
carriage and slide the photocoupler out. See Figure 5-14,

PHOTOCOUPLER ATTACHED
TO CARRIAGE
FIGURE 5-14 PHOTOCOUPLER REMOVAL AND REPLACEMENT
3) When reinstalling the photocoupler, be careful not to damage

the wires. The wires are inserted in the slots before the
screws. The photocoupler has a mask on one window. This mask

will be on the window to the front of the timing fence.
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5.3.7 REED SWITCHES

‘ (a) Adjustment Check

1)

2)

3)

With power off and the printer cover open, push the carriage
against the left hand rubber bumper. Turn power on, the
servo circuit breaker should r+main set. If the circuit
breaker trips, an adjustment of the reed switch, SWO or magnet
must be made. See section 5.3.7 and 5.3.8.

With power off, push the carriage somewhere near the center
of the machine. Turn power on. The carriage should return
to the left. The right side of the photocoupler must be
between .125" and .25" (.32 cm and .64 cm) to the left of
the 1lst character position on the timing fence.

WARNING:
During the following procedure, as the carriage
reaches the right hand limit switch it will auto-
matically generate a ca:i~ge return. Use your
left hand to hold the head cover and pull the
carriage to the right. This allows the head to
slip from your hand easily. AVOID PERSONAL INJURY.

A carriage return should occur automatically when the left
side of the photocoupler is between .125" and .25" (.32 cm and
.64 cm) after the last character position on the timing fence.
Check by slowly pulling the carriage from left to right and

watching the photccoupler position in relation to the timing
fence.

(b) Adjustment

WARNING:
Because the screwdriver used may be magnetic,
always adjust the reed switches with power
off. The accidental closing of these switches
could be hazardous.
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SWO

Adjust the switches by loosening the screws holding the reed switch

brackets and use the previous adjustment checks in steps 1, 2 and 3.
See Figure 5-15.

SH1

N 6 °

L
(0))
@

A
T

(c)

FIGURE 5-15 REED SWITCH ADJUSTMENTS

During the adjustment check if a reed switch appears to be faulty
or misadjusted; shut off the power. Pull the reed switch plug
connector on the right side of the chassis. Proceed to check the
defective reed switch by using an ohmmeter for continuity while
moving the carriage magnet over the suspected switch or switches.
The black lead on the plug is common to all 3 switches. The color
code for each switch is as follows:

SWO0 (Violet), SW1 (Green) and SW2 (Blue).

Reed Switch Removal and Replacement

Timing Fence Assembly Removal and Replacement

1)  With power off, unplug connector from reed switches.

2)  Remove the five holding screws from the fence and switch
assembly and slide the assembly to the right to clear the
photocoupler on the carriage. (Refer to Figure 5-13.)

3) Replace by reversing procedure.

Switch Removal and Replacement

1) Remove screws holding switch bracket. (Do this step first to

prevent soldering iron from damaging the fence.) (Refer to
Figure 5-13.)




R ————————.

2) rlace the switch away from the fence and remove the wires from
the solder 1lugs.

3)  When replacing the switch, do not overheat the lugs and damage
the switch.

4)  Readjust the switch.
5.3.8 REED SWITCH MAGNET
(a) Adjustment Check

Looking from the side of the carriage, the magnet should be centrally
located over the reed switches, and the slot of the magnet should
face the front of the machine.

(b) Adjustment

Loosen the magnet holding screw while holding the hex spacer and
move the maguet to desired location. See Figure 5-16.

PHILLIPS HEAD HOLDING SCREW

TIMING FENCE /

—
SHIELD < HEX MAGNET HOLDER STAND-OFF

i
\ ...... ~—— SLOTTED MAGNET
-l (O~ REED SWITCH

y SR

FIGURE 5-16 REED SWITCH MAGNET ADJUSTMENT
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(c) Reed Switch Magnet Removal and Replacement
1) Push carriage to the left hand margin.

2) Remove print head.

3) With long nose pliers hold the hex spacer while removing the
holding screw.

4)  Replace in opposite manner.
5.3.9 PAPER FEED SPROCKETS

(a) Adjustment Check

1) With each of the sprocket wheel covers closed, (Figure 5-17),
there should be a gap between cover and paper feed sprocket
of ,025" to ..030" (.64 mm to .76 mnm).

2) The teeth of the sprocket should be centrally located in the

cover slot as shown in Figure 5-17.

COVER

4

+

g TR earC . <<>> COVER PIVOT SCREW (2)
(.63mm - .76mm) //
SPROCKET
COVER STOP ADJUST SCREW
)
~ ]

I

L I

FIGURE 5-17 PAPER FEED SPROCKET ADJUSTMENTS
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(b) Adjustment

‘ 1)  Adjust cover height with locking stop screw. Move screw down
until a gap. of .025" - .030" gauge begins to pinch between
cover and rubber of sprocket.

2)  Adjust sprocket cover pivot screws (2) to center teeth. This
must be done to both paper guide assembly covers. The pivot
screws act as eccentrics to center the cover.

(c) Paper Feed Sprocket Removal

1) Remove right ribbon drive assembly (see Section 5.3.12).

2) Remove manual paper adjust shaft by pulling pin on left side of
shaft, Figure 5-18.

PAPER FEED RETAINING SCREW FROM
SPROCKET SHAFT  HORIZONTAL ADJUST KNOB SUPPORT SHAFT SCREW

\ L [/ ~
\ @ 7
©as PAPER VERHIER

ADJUST SHAFT

e e
STRIKER BAR SCREWS é;"/

° |
o o} ® o
L /O f_@__/— SIDE COVER GUIDE
~ \

LOWER PAPER GUIDE UPPER PAPER GUIDE
ALLEN SCREW SUPPORT SCREW

‘ FIGURE 5-18 PAPER FEED SPROCKET REMOVAL AND REPLACEMENT
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3) Remove retaining screw of horizontal adjusting knob and remove

the knob by umscrewing it from the shaft.

4) Remove the right lower paper guide Allen screw, this causes the
paper guide lock nut to fall out.

5) Remove the remaining screws which include three flathead striker
plate support screws, a Phillips screw holding upper paper guide
and another Phillips holding the support rod between the left
and right side frames.

6) Slide the side frame to the right off the horizontal adjusting
shaft, the side cover guide tube and the sprocket feed shaft.

CAUTION:
The lock knob unit contains a plastic:insert
beneath the screw shaft. To prevent marring
of the shaft, do not lose this piece.

7) Remove the black spacer washer from the paper feed sprocket
shaft, slide the feed sprocket and lock knob unit off the
shafts.

8) When removing Qnd replacing the molded drive sprocket and
rubber assembly (part #279-5070-63) for any reason, insure
that both the left and right.sprocket teeth line-up on the
splined shaft. Each sprocket has a molded rib on the inside
hub which is the key for proper alignment and proper paper
drive. When reassembling the paper feed sprocket assembly,
follow the steps in paragraph 5.3.9(c) in reverse.

5.3.10 VERNIER CLUTCH

(a) Adjustment Check

By using the manual paper adjust knob, push the vernier clutch in

and out. With the use of a fecler gauge check for a clearance of
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.002" to .005" (.005 cm to .013 cm) between the idler shaft pulley
flange and the side frame as shown on Figure 5-19. Also when the

knob is released after paper advancement the vernier clutch should
fully reengage.

(b) Adjustment

1) Remove the belt pulley on the paper feed sprocket shaft to
gain access to the Allen set screw which secures the idler
shaft pulley. Loosen set screw.

2)  While pushing the paper adjust knob in all the way, push the
idler shaft pulley against the side frame as close as possible
and retighten Allen screw.

N
M “~
IDLER PULLEY (TIMING GEAR) CLEARANCE
\ .002" - 005" SIDE FRAME (L.H.)
(.05mm - ,13mm) / -
SNAP RING (RELEASES VERNIER CLUTCH ASSY.)
F
FOOMAT TAPE SPROCKET ALLEY SET SCREW ) B

N

p— -
q ‘ ® J :B BEARING HOUSING

bl

IDLER SHAFT
PHLLEY WITH FLANGE

VERNIER PAPER

ADJUST SHAFY

FIGURE 5-19 VERNIER CLUTCH ADJUSTMENTS
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3)

If clutch does not fully reengage after adjustment, loosen

the spring collar (right slde of vernier shaft) and compress
spring more, however not enough to restrict full disengagement
of clutch.

(c) For removal of the clutch, see belt removal and replacement (Section
5.3.13(¢c)).

5.3.11 VERTICAL FORMAT UNIT (VFU)

(a) Adjustment Check

1)

2)

3)

The curve of the sprocket should be uniform (sec Figure 5-20)
and parallel with the curve of the housing allowing plenty
of tooth height but not forcing the surface of the sprocket

to interfere with the cover.

COVER STOP
ECCENTRIC
(0
HOUSING ADJUST T — __ COVER
SCREWS N
~ UNIFORM CLEARANCE
5 .010" - .015"
(.25 mm - .38 mm)
SPROCKET HOUSING

FIGURE 5-20 VERTICAL FORMAT UNIT ADJUSTMENTS

With the cover closed, there must be a .010" to .015" (.25 mm

to .38 mm) uniform clearance between the cover and housing.

With the cover open and the tape well seated in the sprocket,
the tape will be centered in the indented part of the housing.
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4)  The output of the phototransistor should be at least +4 volts
on all three channels of the VFU. Connect scope to the following

. pins of the 6577 board to determine their amplitude (hcld the
Top Of Form switch down continuously):

Channel 2 (PEPE) Ml
Channel 5 (VTPE) Rl
Channel 7 (FFPE) P1

5) The stepping motor and VFU should be in phase. Connect a
scope probe (channel 1) to pin R1 of the 6577 and another
probe to pin SZ’ Trigger on channel 1. Key Top of Form
continuously. Channel 1 of the scope is the output of channel
5 of the VFU and channel 2 of the scope is the 8th step
signal (LFE) from the motor circuit. The 8 step pulse should
appear just left of center of the VFU signal. See Figure 5-21.

If signals are incorrect proceed to adjustment section step 7.

(b) Adjustment
| 1) The sprocket and tape housiﬁg are separate parts, hence with
cover open, loosen the two screws holding the housing (Figure
5-22). Move the housing so that the base of the sprocket 1is
flush with the housing. See Figure 5-23 Rear View.

2)  Adjust cover stop eccentric to set a gap of .010" - ,015"

(.25 mm - .38 mm) between the cover and housing (see Figure
5-20) .

3)  Adjust the tape side to side by turning the retaining screw
; (Figure 5-23). Course adjust by getting the tape somewhere

between the two side guides. Fine align during the following
steps.

4)  Connect scope probes to pins P1 and Ml of the 6577 board. By
doing this you will be looking at channels on either side of

. the tape.
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TNCORRECT
cCcw

FIGURE 5-21 VFU AND STEPPER MOTOR PHASE CHECK




: — ;N [\ CURVE OF HOUSING

HOUSING \—A AND SPROCKET WHEEL

ALIGNMENT SCREWS

CONCENTRIC

COVER MOUNTING AND
ADJUSTMENT SCREWS

HOUSING

FIGURE 5-22 VERTICAL FORMAT HOUSING ADJUSTMENTS

SPROCKET WHEEL
TAPE GUIDES AND HOUSING FLUSH

.rr"_.——

i

\
SPROCKET ALIGNMENT
AND RETAINING SCREW

TOP VIEW REAR VIEW

FIGURE 5-23 VERTICAL FORMAT SPROCKET ALIGNMENT
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5)

6)

7

8)

With cover closed and no tape in format unit, loosen the three
cover mounting screws and move the cover up or down until +5
volts from both channels is attained while maintaining the

clearances specified between housing and cover.

Replace the format tape and close the cover. With probes
attached as in step 4, key Top of Form continuously. The
signals should be at least +4 volts on each chamnel. If not,

fine adjust the retaining screw of the sprocket (Figure 5-23).
This moves the punched tape side to side.

NOTE:
The following steps are purely for phase adjustment.
Do not perform this adjustment unless absolutely
necessary.

Follow step (a) 5 to set up for this adjustment and to check

AY

phase.

1f phase is off by more than a centimeter, a course alignment
is necessary. Remove the belt between the stepping motor

and timing gear (Vernier Clutch Assembly) and rotate the clutch
assembly behind the VFU in desired direction several teeth and
replace the belt. If the VFU signal is (channel 5) ahead of
the 8th step pulse (Figure 5-21B), turn the Vernier Clutch
Assembly clockwise. If the 8th step pulse is ahead of the VFU
signal (Figure 5-21C) then turn the Vernier Clutch Assembly
counterclockwise. If phase is off by a centimeter or less,
loosening the motor retaining screw(s) (four on early model
and one on late model) and then turning the motor in desired

direction will correct phase error.

5.3.12 RIBBON DRIVE ASSEMBLY

(a) Adjustment Check

1)

Solenoid Height - There should be a .005" (.13 mm) gap between

the gear engagement arm and the motor shaft while the solenoid

is deenergized. See Figure 5-24.
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SOLENOID ADJUSTMENT
SCREWS (2) l

2)

3)

RIBBON ASSEMBLY
HOLDING SCREWS (5)

N\ ==

il
:

OO

MOTOR SHAFT

.005" (.13mm)

GEAR ENGAGEMENT ARM

FIGURE 5-24 RIBBON DRIVE ASSEMBLY ADJUSTMENTS

Ribbon Tension Arms (Figure 5-25) - With the power off, wind
one spool of ribbon manually several turns with your finger.,
After winding, release the spool and as ribbon tension arms
come to rest, observe which one comes to rest last. The side
which 1s pulling should stop last. For instance, 1if you were
winding from the right spool and you suddenly released it, the

tension arm of the right side will come to rest after the left
tension arm. '

CAUTION:
Do the following adjustment check with the power off.

Ribbon Height (Angle)

During the following procedure make sure the ribbon remains

tight for an accurate test. Do this by manually winding the
ribbon using the right spool.
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| - ~ RIBBON TENSION ECCENTRICS

RIBBON TENSION ARMS — ’

. \

[ ol b ]
=1

an

REVERSE ACTUATORS

FIGURE 5-25 RIBBON TENSION ARMS' (CHECKS AND ADJUSTMENTS)

a) Move the carriage to the first character position (move
carriage to photocoupler at first mark on timing fence).
In this position there should be a distance of .040" (1 mm)
from the top of the print head bearing to the top of the ‘
ribbon. (See Figure 5-26.)

b) Move the carriage to the 132nd character position (last
timing mark on fence). In this position there should be
a distance of .710" + .005" (18 mm +.13 mm) from the top
of the print head bearing to the top of the ribbon.

,710"(18mm)
.040" ( 1mm) _‘

-L PRINT HEAD BEARING IN 1st CHARACTER POSITION

— RIBBON TAPE

e e e mme e e o e tmn —— —— . o — o — t— s . et it

PRINT HEAD BEARING IN 132nd CHARACTER POSITION

FIGURE 5-26 RIBBON HEIGHT AND ANGLE ADJUSTMENTS
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4)

Perpendicularity -~ Ribbon should be perpendicular to striker
bar (distance to the bar from the bottom and top of the tape
should be the same).

(c) Adjustment

9]

2)

3)

Solenoid Height (Figure 5-24) - With power off, loosen the four
holding screws on the solenoid bracket and move the solenoid

in the desired direction to obtain the .005" (.13 mm) gap.

Ribbon Tension Arms (Figure 5-25) - If an arm comes to rest
too early, adjust the ribbon eccentric stop on that assembly
with the high dwell of the eccentric away from the ribbon spool.

Ribbon Height & Perpendicularity - Adjust the height by
raising or lowering the entire ribbon feed assembly. There
are holding screws on each assembly securing it on the side
frame and base. Loosen these screws and slide the assembly
up or down. Keep the ribbon taut during this adjustment
and perpendicular to striker bar.

(d) Ribbon Feed Mechanism Remaval and Replacement:

)

2)

3)

4)

5)

Remove ribbon.

Unplug connector from ribbon feed assembly.

Remove the five Phillips screws attaching the assembly to the
side frame and base (Figure 5-24).

Reverse procedure to replace.

Readjust ribbon height and perpendicularity.

5.3.13 PAPER MOVEMENT BELTS

' (a) Adjustment Check

1)

Paper sprocket drive belt (front) with the belt depressed .18"
(.45 cm), the scale should read 1 1b. (See Figure 5-27.)
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(b)

v 8

© O BELT DEPRESSED '
/ .18" (4.6mm)
’ﬂ== ==
Me = = =
(@]

PAPER FEED SPROCKET
SHAFT DRIVE BELT

LEFT SIDE VIEW

FIGURE 5-27 PAPER SPROCKET DRIVE BELT

2) Stepper Motor Timing Belt with the belt depressed .1" (.25 cm),
the scale should read 1 1b. (See Figure 5-28.)

Adjustments

1) Paper sprocket drive belt - To tighten or loosen this belt,
loosen the two screws holding the bearing housing to the side
frame and move the bearing housing which in turn will move

pulley and belt. After this has been done the stepper motor
belt tension must be checked.

2)  Motor Belt - Loosen screws holding the motor bracket to the
side frame. Move the motor in desired direction and tighten
screws. Check VFU phasing adjustment [Section 5.3.11 (a)].
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LEFT SIDE FRAME

BEARING HOUSTNG

© HOLDING SCRELS (”}

DEPRESS
1" (2.5mm)

1

;H BEARING HOUSING

DRIVE BELT ADJUSTMENT

/ STEPPER MOTOR BELT | ®
g ¥

STEPPER MOTOR
‘ HOLDING SCREWS (4) PAPER DRIVE BELT

FIGURE 5-28 STEPPER MOTOR TIMING BELT ADJUSTMENT

(c) Stepper Motor Timing Drive Belt/Paper Sprocket Drive Belt - Removal
and Replacement

1) Remove format tape. Remove format tape guide by removing the

two left hand VFU mounting plate screws.

2) Remove the two screws securing the photosensor cover on the

rear of the VFU housing.
3) Remove the two right hand VFU mounting plate screws.

‘ 4) Slide the VFU assembly up and toward the front of the unit to
clear the VFU sprocket.
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5)

6)

7)

8)

1)

2)

Remove the stepper timing gear belt. At this point of removal

if it is necessary to remove the VERNIER CLUTCH ASSEMBLY (Timing
Gear) remove snap-ring Part #651-1729 from end of bearing

housing Part #461-3185 and the complete vernier clutch assembly
will pull out.

To replace belt, reverse procedure.
Check belt tensions per Section 5.3.13 (a) and (b).

Check all VFU adjustments per Section 5.3.11.

5.3.14 TACHOMETER AND DRIVE MOTOR ADJUSTMENTS

(a) Adjustment Check

With tach and servo assembly removed from unit a force of .55
1bs. (250 grams) should deflect belt .05" (.12 cm). See

Section (c) for removal. See Figure 5-29.

Drive Motor and Carriage Drive Belt - A force of 1 1b. should
deflect belt .10" (.25 cm). See Figure 5-30.

.05" (1.2mm)

DEPRESS
.55 LBS

FIGURE 5-29 TACHOMETER BELT TENSION CHECK
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10" (2.5mm) DEPRESS

118

FIGURE 5-30 DRIVE MTOIi AND CARRIAGE DRIVE BELT CHECK

(b) Adjustment of Belt Tensions

1)

2)

Drive Motor and Tachometer Belt -~ Loosen two Phillips screws
under tachometer and move it in desired direction as showmn in
Figure 5-31,

Drive Motor and Carriage Drive Belt - Loosen four Allen screws
holding tachometer/servéd asgembly and move assembly in desired

direction. See Figure 5-31.

(c) Removal and Replacement

1)

2)

3)

Remove frame assembly per Section 5.3.16 to access carriage
drive motor and tachometer assembly.

Discomnnect J4 plug.

Remove four Allen screws that secure the drive motor and
tachometer to printer bage plate.
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DRIVE MOTOR AND
CARRIAGE DRIVE BELT
ADJUST SCREWS (4)

SERVO DRIVE MOTOR
DRIVE MOTOR AND

«©B)
o
\ = 1 TACHOMETER BELT

ADJUST SEREWS (2)

ORANGE
TACH +

<st— TACHOMETER

BLACK
| TACH -

FIGURE 5-31 DRIVE MOTOR AND TACHOMETER BELT ADJUSTMENTS

o
4)  To replace carriage drive motor and tachometer assembly,
reverse procedure.

5) Readjust carriage drive shaft and bearing housing assembly
drive belt.

5.3.15 CARRIAGE ASSEMBLY REMOVAL AND REPLACEMENT

1) Remove the ribbon from around the ribbon guides on the carriage
assembly.

2) Remove the print head assembly per Section 5.3.5.
3) Pull the finger board for the photocoupler and discomnect the ribbon

cable by removing screws A and B. Loosen and remove photocoupler.
Do not scratch timing fence. See Figure 5-32.

"~ 4)  Remove the rubber stop on the carriage shaft (2 screws - C & D
early model) (1 screw late model).




E&F

\ ‘ =

5)
6)

7)

8)

9

10)
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\ T
e od
O
)
SPRING
At

FIGURE 5-32 CARRIAGE ASSEMBLY REMOVAL AND REPLACEMENT

Remove the left main drive gear by removing Allen screws E and 7.
Remove the main carriage belt from the right drive gear.

Hold on to carriage assembly and do not allow it to tip and gouge
the timing fence while removing the spring. The spring releases
the carriage from the carriage shaft.

Slide carriage to the left and off the carriage shaft.

Reverse procedure to reassemble. Realign photocoupler and maintain
the tolerances as specified in Section 5.3.6.

Readjust belt tension for the carriage assembly.
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5.3.16 FRAME ASSEMBLY REMOVAL AND REPLACEMENT

The frame assembly contains the paper movement sprockets, VFU,
vernier clutch, ribbon drives and paper guide assembly. This section
explains how to remove that section of the printer as a whole. Upon
removing this assembly the remaining servo and carriage drive will
continue to operate.

B! - 1) Remove right, left and rear cover. (Refer to Section 5.3.17.)
h 2) Remove the ribbon from its ribbon guides.
3)  Back the print head as far from the striker bar as possible.
4)  Unplug the following connectors:

(a) Stepper Motor

(b) Paper Out Microswitch

(c) Left and Right Hand ﬁibbon Drive Assemblies
(d) Vertical Format Unit

5) Remove the four Phillips screws holding the frame assembly to

the casting. They are located (2) on each side of the striker
bar. See Figure 5-33.

6) Remove the screws which attach the ribbon drive assemblies
to the baseplate (2 on each side).

7)  Remove the screw from the left side frame bracket attaching
it to the electronic chassis (located beneath stepper motor).

8) Remove the two screws attaching the resistor board bracket to
the right side frame,

9)  Remove frame assembly carefully,

10)  Reverse procedure to replace.




REMOVE
PHILLIPS SCREWS (4)
HOLDING FRAME TO "

CASTING

o@li\
o G—
%4

STRIKER BAR

FIGURE 5-33 FRAME ASSEMBLY REMOVAL AND REPLACEMENT

5.3.17 COVER REMOVAL AND REPLACEMENT

1) The left and right covers are detachable by sliding them completely
from the guide tubes. However, it may be necessary to unplug the
connector of the control panel from the right hand cover.

2) The rear cover is removed by lifting from the bottom straight up
anu detaching the ground lead.

3) The front cover is removed by lifting it straight up while it is
closed. This will 1ift it from its pivot. Then detach the ground
.lead.

5.3.18 CARRIAGE GUIDE SHAFT REMOVAL AND REPLACEMENT

If it becomes necessary to replace a carriage guide shaft on an
early model printer, access to the 5 Phillips screws securing the guide
shaft is restricted because no access holes were cut in the bottom pan
assembly. Remove the electronics chassis and the 5 Allen screws securing
the base casting to the frame. Remove the 4 Phillips screws mounting
the ribbon assembly to the frame and tilt the base casting back to expose
the carriage guide shaft mounting screws. ‘

The new guide shaft must be mounted with the bar extended further
to the left side of the casting. Install a new bumper assembly (WL#
451-4332) on the end of the shaft (1 screw). The replacement shaft may

not seat identical to the old shaft. The striker bar must be adjusted
to compensate for this difference.
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SECTION 6
MAINTENANCE

6.1 INTRODUCTION

This section of the manual consists of three sections: diagnostics,

preventive maintenance and troubleshooting.

The diagnostics section contains a descriptiocn, operating procedures
and sample diagnostic programs to be run by the companion computer 2200
on the Model 72 Printer. The diagnostic programs are written to aid the

user in the checkout of equipment and to assure sustained quality of
character printing.

The preventive maintenance section will amplify Section 5 (Adjust-
ments, Removal and Replacement) by directing the user to the more frequent
problems solved by inspection (visual checks) such as cleaning, wear,
adjustments and lubrication.

Troubleshooting tables are available to aid in finding the cause
and the solution to operating problems. The tables commence with the

most commcn and basic faults and progress to the less frequent and more
complex faults.

6.2 DIAGNOSTICS

The Model 72 Matrix Printer uses two tape diagnostic programs. A
short program version that will quickly check the performance of the
printer and a long version for complete check-out. The longer version

is the same diagnostic used in production as a burn-in character quality
check.

6.2.1 LONG VERSION DIAGNOSTIC (BLOCK 1 OF TAPE)
1. Load first block of tape into memory.

2. Key CLEAR EXECUTE, LOAD EXECUTE and RUN EXECUTE.
3. The CRT will have the following printout:




RUN AND CONTINUE

SF KEY 3
SF KEY 4
SF KEY 5
SF KEY 6
SF KEY 7
SF KEY 8

6.2.2 TEST FUNCTION DESCRIPTIONS FOR

TABLE 1

SF KEY 0.1 CLEAR TEST

SF KEY 2 LPO TEST

SF KEY 15 COMPLETE TEST

RUN AND STOP
VERTICAL TABS SF KEY 9 LINE FEEDS
SINGLE CHARACTERS SF KEY 10 VERTICAL TABS

RANDOM BLOCKS SF KEY
132 CHARACTERS SF KEY
EXPANDED CHARACTERS SF KEY
'TUIHZ...' EXPANDED SF KEY

SF KEY

(DISPLAYED ON CRT)

SF KEY 01 ~ CLEAR TEST

11 EXPANDED CHARACTERS
12 132 CHARACTERS

13 ALARM

14 SINGLE CHARACTERS
16 FORM FEED

MODEL 72

Will clear the data buffer (memory) of the 72 by requesting

a delete code.

SF KEY 02 - LPO TEST

Will check 72 to see if LPO option is installed. If option

is installed a line will be printed on the 72 with an underscore.

SF KEY 15 - COMPLETE TEST

Will check alignment of VFU and all functions of printer with

a character quality test.

SF KEY 03 - VERTICAL TAB

Will check punched tape for proper vertical tab length and

then continue with complete test.

SF KEY 04 - SINGLE CHARACTERS

Will print one (1) character per line to check the servo

circuit breaker against tripping due to overload. A timing

adjustment is required if breaker trips.

SF KEY 05 - RANDOM BLOCKS

Performs a print quality test by selecting random blocks of

characters.




10.

11.

12.

13.

14.

15.

16.

SF KEY 06 - 132 CHARACTERS
Test insures that a total of 132 characters are printed on a

single line.

SF KEY 07 - EXPANDED PRINT

Checks upper and lower case characters in expanded form print.

SF KEY 08 - '"TUIHZ"...EXPANDED

Printing of a specific pattern of characters.

SF KEY 09 - LINE FEEDS

Will execute three (3) consecutive line feeds.

SF KEY 10 - VERTICAL TABS

Executes nine (9) consecutive Vertical Tabs and then stops.

SF KEY 11 - EXPANDED CHARACTERS
Will print in expanded form continuously. Maximum of 60

characters per line.

SF KEY 12 - 132 CHARACTERS
Repeats the same check that (SF KEY 06) provides that 132

characters are printed.

SF KEY 13 - ALARM
Will cause the bell alarm to ring three times.

SF KEY 14 - SINGLE CHARACTERS
Will print one (1) character per line for six lines. This
test results in a critical timing check required by the servo

carriage control system.

SF KEY 16 - FORM FEED

Will execute consecutive form feed checks for proper page

length.
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HICIKGHTMGH ICK ICHTIML . THIS IS THE FIRST LINE OF THE PRINT OUT

€.

THIS IS THE SIYTH

LINE.

7. VERTICAL TAB STARTS FROM THIS LINE

12
13

A

A2
48

54
S5.

59.

. VERTICAL TAB .

. VERTICAL TAB .

- VERTICAL TA8 .

. VERTICAL TAB .

. VERTICAL TAB .

. VERTICAL TAB .

. VERTICAL TAB .

. VERTICAL TAB .
THE NEXT TEST IS

THIS LINE SHOULD

HEY.(08)

HEX(08)

HEX(08)

HEX. (0B)

HEX(0B)

HEX (08)

HEX(08)

H. X(0B) .
FOR THE LINE FELD CODE HEX(OA)

BE PRINTED BEFORE END OF DOCUMENT

LONG VERSION DIAGNOSTIC
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37. VERTICAL TAB. HEX(DB)

48B. 10 LINE-FEEDS. HEX(OA)
S0. YOU SHOUWLD HEAR THE BELL SOUND THREE TIMES,
S1. AFTER THIS LINE 1S PRINTED THERE SHOULD BE A FORM-FEED
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oparstuvwayz{i}~!"HOXL’ () ¥+, -, /0123456T789: : <=>?7@ABCD ' "#8X&’ () *+, -, /012345678B9: : {=>7@ABCDEFGHI JKLMNOPGRSTLMWY.YZI\]¢ ‘abcdefahiilimn
nooarstuvwxyz{i}~! "#8X&’ () *+, -, /0123456782 : <=>?2@ABCD ! “W#SX&’ () *+_ -, /0123456789: : <=>7@ABCDEFCHI JKLMNOPGRSTUVWYYZI\ )4 ‘abcdefakiiklm
mTooorstuvwxyz (i }~! “HeX&’ () #+, -, /01234567892 : <=>?2@ABCD ! "#SX&’ () *#¢+, -, /0123456789 : <=>?7@ABCDEFGHI JKLMNOPGRSTUVWY.YZ[\]4 ‘abcdefahi it)
Imnoborstuvwryz {1}~ "#SX&’ () #+,~./0123456TBI: : <=>7@ABCD ' "#8X&’ () *#+, -, /0123456789: : <=>?7@ABCOEFGHI JKLMNOPQRSTUWIYYZ [\ )4+ ‘cbcdefoki <k
Klmnoporstuvhxyz {1}~ "#8X&’ () #+, -, 70123456T789: : <u>?2@ABCD! "#8X&’ () #+, -, 70123456789 : <=> ?2€ABCDEFGHI JKLMNOPQRSTUVMXYZ(\)* ‘obcdefahs i
iklmnooorstuvwayz{ i}~ "HeX&’ () #+, ~, /0123456TBI: : <=>?7@ABCD ' "HSZ&’ () *+, -, /0123456 T8I: : <=)>?@ABCDEFGHI JKLMNOPQRSTUVWYYZ[\ )4 ‘abcdesari
{{klmmoparstuvwxyz {1}~ "#eX&’ () #+, -, /01234S6TBI: : <=>2@ABCD ! "HOX&’ () *+, -, /0123456 TBI: : <=>?@ABCDEFGHI JKLMNOPQRSTLMWY.YZ[\14 ‘abcdefoh
hifklmmooorstuvwxyz{i}~!"HeX&’ () #+, -, /O123A56TBI: : <u>2@ABCD! "#8X&’ () #+, -, /0123456T789: : <=>?@ABCDEFCHIJKLMMNOPARSTUVWXYZI\ )4 ‘:zhcdefq

.

"n ~4C
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10. REM PRYDO10A  00-00 €/20/75 12002 .
15Z=0 .

20 DIM T9(1)1.C9(5)26.1¢(1)5. Cl'(S)ES,Am CE’(EG)!
219ELECT PRINT 005

E2PRINT HEX(0103) .

23PRIMT TAB(20):*SF KEY 0.1 CLEAR TEST®

2APRINT TAB(20):"SF KEY 2 LPO TEST"

‘@SPRIMT TAB(20):"SF KEY 15 COMPLETE TESY®

2EPRINT "FUN AND CONTINUE RUN AND
2TPRIMY "9F KEY 3 VERTICAL TABS - 8F 9 LINE FEEDS"

SEBPRINT “9F VEY 4 BINGLE CHARACTERS & 10 VERTICAL TABS*
29PRINY "SF KEY 5 , RANDOM BLOCKS aF 11  EXPANDED CHARACTERS*
IORINT "SF KEY 6 132 CHARACTERS ;" 12 132 CHARACTERS"
13
oF 14

:

IPRINT "9F KEY 7 EXPANDED CHARACTERS ALARM"

I2PRINY “9F KEY B8 ‘TUIMLZ...’ EXPANDED SINGLE CHARACTERS"
JPRIMT TAB(32):"SF MEY 16 FORM FEED"

JA9ELECT PRINT 215(13a)

Jeyroe

FICELECT PRINTY 215(132)

AOPRINT *1. THIS IS THE FIRST LINE OF THE PRINY OUT" . !
SOORIMT PRINT tPRINT :PRINT :PRINT *6. THIS I8 THE SIXTH LINE."
COPRINTY "7. VERTICAL TAB STARTS FROM THIS LINE®

TO0FOR [=1TD @

BON=( ) +] )6 :

MM INT HEV(OBYZPRINT N:*. VERTICAL TAB . HEX(0B)*

100EXT 1 ¢ '

1051F Z=1 THEN 1320 )

110PRINT *55. THE NEXT TEST IS FOR THE lei FEED CODE I-EX(OM'

120FOR I-1TOD 3

120PRIMT HEY.(DA) .

160NEYTY I . ’

145]1F I~3 THEN 13290

1SOPRIMY 59, THIS LINE MI.D BE PRINTED BEFORE END OF DOCUMENT®

IEOPRINT *], —-moomomom oo B THIS BMOULD BE THE FIRBT LINE AFTER END OF DOCUMENT. === m = oo oo oo o o oo oo
1 70A%=HEX ( 410D00A20D004 300004 40D00ASODO04E00)
180PRINT A®

1851F Z+*1 TMEN 1320

140 FOR I=1 YO 10

200 SRINT *ABCDEFGHI JKLMNOPGRSTUVWYYZ 1 E34SETESO-= ' @NSXI&® () ~+/2 /. /27 . abcwfohi iKlmmororstuvyixyz | GRS $8H () =+ 12IAGETRIN -’ 1 / 19 ARCILY
GHY JVLMNOPQ" .

210 PRINT HEY(OE):PRINT "TTTTowexSSSSumanet { { (MMM 2222232414440 4TTunSSwmed iMMI 222 {11 IBBBMNN"

220 MNEYT I

eId-(® [riTO 264

SA0PRIMT "aB=

2EONEYY I

SEOPRINT HEY((B): PR]NT "37. VERTICAL TAB. HEX(08B)"

£70FOR 1170 10

SROERIMT HEV(0A)

SINEYT I

IMPRINT AR, 10 LINE-FEEDS. MHEX(OA)*® .
AOPRINT “THIS LINE MOULD MOT BE-PRINTED. UNLEBS THE FRINTER IS NOT RESPONDING TO THE DELETE CODE HEX(TF)*:HEX(TF)
3J2ORPRINT “50. YOU SHOUAD HEAR THE PELL SOUND THMREE TIMEB®

JAOPRIMI HEY.(OT)

3A0COR D= 1TO 300

50 MEYT D

MEOPRIMT HEY.(07)

270 FOR D= 170 300

a0 MEXT D

FIDPRINT HEY(OT)




395 IF ZIri THEN 1320

A00PRIMT °Si. AFTER THIS LINE IS PRINTED THERE SHOW.D BE A FORM-FEED®
A10PRINT HEX(OC)

420 N+1Q

420 P3=1

440 FOR I=!) TO 26

450 BIN(STR(I®(1).1))=INT(RND(1)#34¢33)
460 C2%(]I)=STR(I%(1).1)

AT70 STR(I®(1).2)=8STR(I®(1).1)
480 MAT COPY I$() TO Ci1%()<P3.5>
420 P3Ircases

SO0 MEXT I

510 FOR I= 1 TO a6

SZ0 PRINT TAB(I%#5-5):C28(1):
&30 NEXT I

540 FOR I=1 TO S

S0 FOR J=1 TO S

Se0 PRINT C18(J):

570 MNEXT J

SED MEY] I

SS90 PRIMY HeX (0D)

6O N+ g

610 IF MCIOTHEM 430

€20 PRIMT HEX(OC)

€30 P3=1:N=33:P4=]

64D FOR I=1 TO 130

€50 IF N <= 126 THEN €70

€60 N = 33
€70 BIN(I®c1))~N
€80 Nrphel

€30  MAT COPY I$() TO C8()<P3.1>
700 PI=pP3ey

T10 NEYTY 1

720 FOR 11 TO 95

730 FOR J=1 TQ S

740 IF P4=2THEN T70

75D PRINT Ce(J):

750 COTO 780

TTO PRINT HEY(DENICH(JT):

TBD MEXT J

T2  TH(1) =STR(CH(S).26.1)

HOQ MAT COPY Ce()<1.129> TD C18()<2. 129>
810 MAT COPY T¥()<1.1>TO C1%()<1.1>
E20 MAYT COPY Ci®() TO Ce()

B3D MNEXT I

B3SIF 2=1 THEN 1320

840 IF P4>1 THEM 870

BEO PA=2

ge0 COTO 720

H70 ORIMT HEX(OC)

20 A"-'TUIHZ-/.ﬁ*/TUIHZ-/.Q*/TU!HZ"/.'!‘/TUIHZ-/.Q*/TUIHZ~/.OH/TUIHZ-/.'.N/"
traQ +OH I=1 TU 25

WO FRIMT HEY(OE):AS

A0 MEYY |

2D FOY 1=t TO 2%

DM PRIMNT ASIAS

D0 MEYT ]

HHECOTO 21

110 DEFEN/O2

TIRESELECT PRIMT 215(132)




0T-9

LISMOREM e LPO TEST

1198 FLe 1=1 10 318

120081 INT HE X £ SEEADDAEBESE IN0DSEEE IF 4AOCEE 1F JA0DIEBE SAOCCDOCFAOCHF OF AEIEFEEAOD AEHE SF 3K SADNTEKE D AF 3ADNTEDE CECANE 48 LAGNELE L ALt < 0 o -
EFF2ECES )

1210 MEYT 1
1295 €10P
1HSODEFEM 00
12609ELECT PRINT ALS
YETOPRINT *HIC IKGH TKGHM TOK IGHIK *
12208 T0R
12DMFEM/ 08 “COMTINUE®
TADOHRIMY  HEY (OD)
1000TO 28
13207-0
1325¢010 @)
1IIODEEFM 10 :
JINQOREM —eoe e -VERTICAL TABS
12458E) ECT PRINT 216(1232)
12502r)
1300070 &0
AT RN (v )
R T e T T LINE FEEDS
1IHESEI ECT PRIM[ 216¢1322)
130V
1600COTO 1310
14 100EFEN’ 12
1AREM e e CHARACTERS
V4RSSELECT PRINT 215(1232)
140 7=
164400070 &30
14SODEREN’ 32
1AGOREM e e ALARM
14CCSEL ECT PRINMT 215(132)
14702+
145OCOTO 320
14MEFFM’ O3
15006070 &N
1510DEFFM’ 04
1620007 160
1550NEEF MY Os
1S6OCUTD 6307
TR 7ODERE M 0%
1580 COTO 630
159ONEFFM’ Q7
15920 3Any
150M= 23 P42
1600COTO €40
1€10DEFFN’ O
16200070 #e0)
1£2300EFFN 1}
1EACQEM — e EYPAMDED CMARACTERS
JESOSELECT PRIMT 215(132)
166021
16€1PAIn] I N=23
1E665P4=2
16706070 640
1EBODEFFN’ 14
1EAOREM ——-—— e SINGLE CHAR.
1700SELECT PRINT 215(132)
17102=13

v




T1-9

1720G0TO 170
1730DEFFN’ 18
1740C0OT0 39
17SODEFFM’ 1€
17€0PRIMT HEY(OC)
1770COTO 21




6.2.3 SHORT VERSION DIAGNOSTIC

1,

2,

Perform the following functions in order shown:

Key CLEAR EXECUTE
Key LOAD EXECUTE
Key RUN EXECUTE

The CRT will display the following readout:

a)

b)

LIST AVAILABLE FUNCTION SFO0

DIAGNOSTIC TEST FOR 66 LINES/PAGE FORM SFO1
SPACES FOR ADJUSTMENTS SF15

CHARACTER QUALITY TEST SF1l4

LIST AVAILABLE FUNCTIONS SF00
will list available functions.

DIAGNOSTIC TEST FOR 66 LINES/PAGE FORM SFQ
Complete diagnostic checkout.

SPACES FOR ADJUSTMENTS SF15
This test will cause spaces to be printed (printing

solenoids disabled) as timing can be checked and/or
adjusted.

CHARACTER QUALITY TEST SF14

This test will print regular and expanded characters
for quality check.
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THIS IS THE FIRSY LINE OF THE PRINT OUT

1.

€. THIS IS THE SIXTH LINE
VERTICAL TAB STARTS FRCM THIS LINE

7.

12.

18.

24,

na.

48,

54.
Sh.

VERTICAL TAS.

VERTICAL TAS,

VERTICAL TAR.

VERTICAL TASH.

VERTICAL TAB.

VERTICAL TAS.

VERTICAL TAB.

VERTICAL TAB.
THE MEY1 TEST

HEX(0B)

HEY (09)

HEX(08)

HEX(0B)

HEY. (08)

HEX (0B)

HEX (0B)

HEX (0B)
IS FOR THE LINE FEED CODE HEX(OA)

THIS LIME SHOUA.D BE PRINTED BEFORE END OF DOCUMENT

SHORT VERSION DIAGNOSTIC
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ABCDEFGHI JKLMNOPRRSTLAAIYYZ 1234567890 - ' @HST AR () -+ 2/,
TTT T ==m==5555wwww 1 {1 4 vt
ABCDEFGHIJKLMMDPQRSTUMWXYZ 1234557890 -= @S ¢A* () -+

abcdefahi iklmnooorstuvwxyz ' @EL4&* () -+123456THIO-=1
14444447 T7T=—255wi iMM: =
hiiklmnooarstuvwxyz '@HSLeR* () - 01234567890

.
.
-~
.
.

"

LT ARCDERCH] TU
1 4 4 drrErEInanng
73 ARCIEECU W

~
wn
n

.

o *

abcdef

/.. =,
T T T T ====5555mnwww { {1 {iMiMIIMMI-Z 2 22222 444444477 = =SSww1iMM::::i11éHHHNMN
ARCDEFCHI JKLMNOPQRSTUVWY. YZ 123456 TRIO-= '@NSX4E* () -+ 2 /..t 2. .abcdefahi iKIMNODOrstuvwxyz 'ONELPR* () —+12345€TRA0-=2 0, /2 ' ABCDERCH) K
TTYT T T ====555Swwwwwi {1 iMIMMIM: S 222222 1441444347 T7==55ww~wiiMmm: - = : 1 4 4 sIETIEenInng
ABCDEFGHI JKLMMOPGRSTUWWXYZ 123456 TB0-= ' @HSLAA* () -+ /.. 2?2, .abcdefohi iklmnoparstuvixyz '@Neyea* () - 01d345¢7890 =2, ./ ANCNERCHT W
YT T T ====5555uwnm~Nww i 1 { iMMMVMIM: 2 2 2 2 222 Fi4 44434 T T ==5Sww~NiiMmm:: : i 4 4 BRI
ABCDEFCHI TKLMNOPGRSTUVWYYZ 123456 T7830-= ! @NSX48* () -+’ /. .22, .abcdefohi iKImnororstuvixyz ' QREY SR/ () —+ 1 2YEETHAI0O-=1 7, , /' PRHODERCMY W
T T T T ====855Swwww i § 1 iMMIVMIMZ 22 22222 444444447 T7==5gusd MMz = = = 4 1 1 1EErLsRN
ARCOEFGHI JKLMMOPARSTUVIWYYZ 123456 7890-= ' @NSIA&* () -+‘2 /.. 27, .abcdefahi iKImnororstuvwxyz '@HEYe8* () —+1234567BI0-=2 0, , /2 ALCINZE (U] v
T T T ====555SwWwwwmw i 4 1 IMVMIMIIMIZ = 2 2 2 222 4 4 44444497 T =550 iMVI2 = = = 1 7 ¢ 28E20hinn
ASCDEFGHI JKLMNOPAGRSTLAMYZ 123458 TEI0-= ' @S 48" ( ) - 0':/..:"..abcdefohi1k1mnooar=tuw-nyz'mrﬂ'*') +1234SETRAO -7, /AR R T
TIT T ====5555wwwww {1 § 1 IiMMMMZI 2 22222 4441443847 T =554 $MMIVIZ = 2 = + 4 ¢ 1 2ETEIN NN
AE'.‘!'.\EFGH!JVLM!O"ORSTLM!XYZ!EB#SSTBBO*!mz*&*()-0‘:/..:7..abcdef»ohiiklmnooarstuvwxyz!Mm"?&*() +123NGETEIO-=17, /7 ARCILECHS W
TYIT T ==—==5555Wwwww i 1 i iIMMIMMI 2 2 22222 444443447 T==5Suwngd iMMC = 2 7 9 ¢+ qF2Eiesnman
ARCOEFCHI JKLMMOPQRSTILMWY.YZ 1234567890 -= ' @HSXZ A" () -+ /..:"..abcde(—om‘klmnonantuvwwz"arwf&*() +1239SETHAN-=72, /2 APCIVRCHT (W
T T II====555SwwwwiiiiMMMM: 2 222222 44444993477 ==5%0nud iMMs = = : EEERE R N oo R AN LR oR)
ARCDEFGHI JKLMMOPORSTUMIIXYZ 123456 7890-= '@NSLAR* () -+'2 /. .32, .abcdefohi iklmnoparstuvwxyz ' @RS AR () -+ 12F4GETEI0-=: 7, , /2 ARCINECHT TV

T T T T eSS 5 St i 4 4 IMMMME = 22 2222 4344444 T Tem5SGuamd dMVIZ = = = 4 9 ¢+ §EeE s
ABABABASARABASABABABARABABABASARABABABABABABABABABABABABABABABARABABABABABARABABABABASABAS ABAR ABABABABABABARAGAB AL AL ALAL AR AL ALIALIAL AL
ABABABABABASASABABABASABASABASABABABABABABABABABABABABABABABABABABARABARABABABAB ABABALARARAR ABABARARAB ABABAEIAR ACAH AL AL AU AL AL AL ALIALI AL
ASABABABADAS AGABASABASABABABABABABABABABABABASABABABABABABABABABABASAHABABNSABABAEARNRAR AR AUAE ARABABAEAY ARAE AH AR AL ABAL AD AUAD AL AB AT AL

ABASABABABARADASARARABABABABADABABABABABARABABABABABABABABABABARARABABARABABABAL AL ARAHATAL ARSEABARAEARABASAE AE AQ A ALIAG AL AL ACIALIALIAT AL

37. VERTICAL TAB. HEY(0B)

48. 10 LINE-FEEDS. HEY (0OA)
S0, YOU SHOWLD HEAR THE BELL SOUND THREE TIMES
S1. AFTER THIS LIME IS PRINTED THERE SHOULD BE A FORM-FEED
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THIS IS A TEST OF THE WANCGC MODEL 2272 MATRIX PRINTER TEST VELSY
ABCDEFGHI JKLMNOPQRSTUVWY.YZ 1234567890 '@NSX4B*()-+>:?,.../:<=~- abcdefaohi iklmnoporstuvxyz abcdefohiiklmneoraretuvmvys 122666 700
abcdefohidiklmmobarstuvwxyz 1234567890 '@HWFLUPRECC( > — -7 P, . /7 47— - s~
THIS IS A TESYT OF THE WANG MODEL 2272 MATRIX PRINMTER TESTY ) ESY
ABCDEFCHIJKLMNOPGRSTUVWY.YZ 1234567890 '@HSY48®()-4>27.,../:<=- abcdefohi {klmnoparstuvexvy abcdefshiiklmnoparetuvienvs 123245€ 70
abcdefohi iklmmnmoparstuvwXxyz 1234567890 @B PTR® (> - > ST T
THIS IS A TEST OF THE WaAaNG MODEL 28278 MATRIX PRINMNTER TEESGT e
ABCDEFGHIJKLMNOPGRSTUVWXYZ 1234567890 '@WSX4&*()-4>27.,.,./:<=- abcdefohiiklmnorarstuviivyz abcdefohi ikilmnoporetuviuxyz 122666£79a0
abcdefahi iklmnoooarstuvwxyz 1234567890 "@GHESXZPEM () -+ D | /2 ad—— 44— s o
THIS IS A& TEST OF THE WANG MODEL. 2278 MATRIX PRINTER 1ESY 1YY
ABCDEFGHIJKLMNOPQRSTUVWXYZ 1234567890 '@HSXAR*()-4+>:7,.../:4¢=- abcdefohi iklmnooaretuvixyr abcdefahi iklmnoparstuvimyyz $23NLE tran
abcdefahi iklmnmooporstuvwxyz 1239567890 "GHEZPAET () — 422 P | 72 < — 4 s~
THIS IS A TEST OF THE WANG MODEL. 22728 MAaTRIX PRINTER TEST T
ABCDEFGHIJKLMNOPAGRSTUVWXYZ 1234567890 '@WSX4B*()-4+>:7,,.../:4<=- abcdefahi iklmnoparstuvwxyz abcdefahiiklmnororstuvivyvr 12 -1
abcdefahi iklmnmooarstuvwxyz 1234567890 '@HEZPRM (> —4+>23 P, . /2 7.7 —8 — 7
THIS IS A TEST OF THE WANG MODEL 2272 MATRIX PRINTEFR TESY YV Ee3Y
ABCOEFGHIJKLMNOPQRSTUVWYYZ 1234567890 '@WSX&M()-4>27,.../:<=- abcdefohi iklmnoparstuvwxyz abcdefaohiiklmnoparctuviuxyz 1ZH45E T80
abcdefahi iklmnooarstuvwxyz 1239567890 '@HBEXZPRM (> —4+2 P, . /2 77— 4 —s 2>
THIS IS A TEST OF THE WAaANG MODEL. 2272 MAaTRIX PRINTER TESST TES ST
ABCDEFGHIJKLMNOPGRSTUVWXYZ 1234567890 '@NSX4&*()-4+>:7,.../:<=- abcdefohi iklmnoporstuvkryz abcdefahiiklmnorars tuvigrv: 123AE6 s2an
abocdefahi iklmnmoobaoarstuvwxyz 1234567890 '"“@HBLPEMN (> —+>2 P, o /2 1= —+-— s~
THIS IS A TEST OF THE WANG MODEL. 22728 MATRIX PRINTER TESY fETCI
ABCDEFGHIJKLMNOPGRSTUVWXYZ 1234567890 '@WSXe&®()-4>:7.,.../:<=~- abcdefohi {klmnoporstuvixyr abcdefaohiiklmnoparstuvevyz 1er2abe79a0
abcdefohi iklmMooarstuvwxyz 12349567890 "'@RHGZPBMN (D> -+ P, . /2 < — =4 —a s
THIS IS A TEST OF THE WANG MODEL 2278 MATRIX PRINTER T1ESY TEZEIY
ABCDEFGHIJKLMNOPGRSTUVWXYZ 1234567890 '@WSX4&*()-+>:7.,../:<=- abcdefahi iklmnoparctuviixyz abcdefaohiiklimnocarstuveeryvr 12240 rwan
abcdefahi 1klmnonarstuvwxyz 1234567890 '@MHBI.PEM ( d)W— ¢z P . /2 - —— 4 =% /&
THIS IS o TEST OF THE WaNG MODEL. 2278 MATRIX PRINTER TEST o)
ABCDEFGHIJKLMNOPGRSTUVWXYZ 1234567890 '@WHEX4B*()~+>:7,.../:<»~ abcdefaohi iklmnovorstuviaxyz abcdefahi iklmnoparctuviyyez 12368€ 7920
abcdefahi {K1ImMNopbparstuvwxixyz 123945678990 "'OHHEZ PR (> —+>2 P, /2 - Tt — /&
THIS IS o TEST OF THE WANG MODEL &S272 MATRIX PRINTER TEST TEST
ABCDEFGHIJKLMNOPQRSTUVWXYZ 1234567890 '@WSXA*()-+4>217..../:<=~- abcdefahi {klmnoooretuvwxyz abcdefahirhlmneonarztuvexv: 12266¢ 790
abcdefahi {klmMoparstuvwxyz 1234567890 'GHBXZ PR (> — 22 TP, o /2 <. =—4 —3¢+ 72
THIS IS A TEST OF THE WaANG MODEL. 2272 MATRIX PRINTER TEST TESY
ABCUEFGHIJKLMNOPGRSTUVWXYZ 234567830 '@NSX4BM()-+4>:?,.../:<u- abcdefahiiklmnoparstuvwxyz abcdefohiiklmnoporetuvwyv: 1236GE /ran
abcdefahi iklmopporstuvwivyz 123SE78B90 "@GHNEXZPRMN () — 42 D, . /2 <= —4+—" 7
THIS IS A TEST OF THE WANG MODEL 2272 MAaAaTRIX PRINTER TEST [rE<sT
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ABCDEFGHIJKLMNOPAGRSTUVWXYZ 12345S87B90 '@NSX4&*()-+>:?..../:<=- abcdefohiiklmnooarstuviixyz abcdefahiiklmnoparstuvwxyzr 1226%€ 76030

abcdefaohi {klmmopparstuvwxyz 1234567890 ' @EHBEL PR (D) -+ D2 S TS s

THIS IS A TEST OF THE WANG MODEL 2272 MATRIX PRINTER TEST 1TEST
ABCDEFGHIJKLMMORPQRSTUVWY.YZ 1234567890 '@NSX4BM*()-4>:7..../:<=- abcdefohiiklmnorarstuvwxyz abcdefahi iklmnooarstuveyvz 1223456 7920

abcdefahi iklmnopparstuvwxy =z 12336567890 @B PEI (D>~ D ST 4

THIS IS A TEST OF THE WAaNG MODEL 2272 MATRIX PRIMTER TEST T1ESY
ABCDEFGHIJKLMNOPQGRSTUVWXYZ 1234567830 '@HSXIA®()-+>:?,.../:<=- abcdefohiiklmnoborctuvixyz abcdefahsiklimnorarstuvwxyz 12365679220

abcdefahi iklmmnopparstuvwxyz 1234567890 ' @HEL PR () — 2 D L ST T

-

_..-“'_/ d

THIS IS A TEST OF THE WANG MODEL 2272 MATRI X PRINTER O TESH TEF vV
ARCDEFGHIJKLMNOPGRSTUVWXYZ 1234567890 '@WSXtA®()-4>:7,.../:<a- abcdefahiiklmnorarctuvwxyz abcdefahisklmnoparstuviyy: 1220867000
abcdefahi iklmnopoarstuvwxyz 1234567890 HIs=E 4 2 B 40 oF T LA BEJE ST e Y Tt i i S
THIS IS A TEST OF THE WaNG MODEL. 2272 MATRI X PRINTER O TESTYT ey

ABCDEFGHIJKLMNOPQRSTUVWXYZ 1234567890 '@NSXPB*()-4>22,..../:<=~- abcdefohiiklmnooorstuvwxyz abcdetzchs1klmnoporestuvmwxyvz 12

G

A-#LA

abcdefahi iklmnoppars tuvwxyvz 12345667890 T EPREXLILAE (D> ST T

THIS IS » TEST OF THE WANG MODEL 2272 MATRIX PRINTE « TEST TEST0

ABRCOEFGHI JKLMNOPQRSTUMWXYZ 1234567B90 '@WEXIAM()-+>:7,.../:<=~ abcdefohiiklmnoparetuvwxyz abcdetaritki.rorarctuvieyvz !:“3".‘@.1".-":".‘

abcdefahi 1 klmnmoooarstuvwxyz 1234567890 T EHEL LA (> —+ D D, ST s A

THIS IS » TEST OF THE WANG MODEL. S272 MATRIX PRINMTER TEST 1TESY
ABCDEFGHI JKLMNOPQRSTUMWXYZ 1234567890 '@MSX4A*()-4>:2,.../:<=- abcdefohi iklmnooarcstuviuxyz abcdefaohithklmnoparstuviyyr 1224046 7wan

abcdefahi iklmnNnoooorstuvwxyzx 1234567890 1 @B LPRI () — 2 D ST s A

THIS IS & TEST OF THE WANG MODEL. 2272 MATRIX PRINTER TESY LI =3k
ABCDEFGHIJKLMNOPAGRSTUVWXYZ 1234567890 '@@eX¢8*()-+4>2?2,.../:4<=- abcdefahiiklmnooarstuvwxyvyz abcdefohithlmnoparstuovigvyr 1 23045€ /20

abcdefahi iklmnNnooparstuvwxixyz 1234567890 P @EHEZPR () — -2 D | T AT e S

THIS 1S M TEST OF THE WANG MODEL 2272 MO TRIX PRINTER TEST [ |
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10DIM Be64

208¢="ABCDEFCHI JKLLMNOPGRSTUWWXYZ 1234567890-=<"*: /. . ABCDEFGHI JKLMNOPQRS*
206070 160

40DEFFN’ 1S

SOSELECT PRINT 215(132)

EOPRIMY *

70GOTD €0

BODEFFM’ 14

IOSELECT PRINT 215(132)

100PRINT HEY.(OE)

110PRINT *THIS IS A TEST OF THE WANG MODEL 2272 MATRIX PRINTER TEST TEST"
120PRINT “ABCDEFCHI JKLMNOPGRSTUVWXYZ 1234567890 '@WeX4A*()-4+>:7,..../:<=~ abcdefahiiklmnoparstuvekxyz abcdefahi iklmnonaretiveyyy 12244
€780

130PRIMT HEX(OE)

180PRINT *"abcdefohi iklmnoparstuvwiyz 1234567890 '@WSXIR*()-4>17, . /idm=s-R/4"
1S0G0OTO 100

160 DEFFM’00

170SELECT PRINT 00S

1BOPRINT "LIST AVAILABLE SPECIAL FUNCTIONS SFOO*

190PRINT *DIAGNOSTIC TEST FOR 65 LINES/PAGE FORM SFO1*

200PRINT "SPACES FOR ADJUSTMENTS SF15"

210PRINT “CHARACTER QUALITY TEST SF14°

230DEFFN’ 01

2¢0SELECT PRINT 215(132)

2SOPRINT *1. THIS IS THE FIRST LINE OF THE PRINT OUT*
2E0PRINT :PRINT :PRIMT :PRINT :PRINT "6. THIS IS THE SIXTH LINE"
270PRINT *7. VERTICAL TAB STARTS FROM THIS LINE"

2HOFOR 1=1T0 8

290N-(1+1) %€

300PRINT HEX (0B):PRINTUSING 305.N

30SY##. VERTICAL TAB. HEY(OB)

OMEYY, 1

J20PRIMT *55. THE MEYT TEST IS FOR THE LINE FEED CODE HEX(OA)*"
H30FOR 1=170 3

IAOPRINT HEY(OA)

ASONEYT I
ICOPRINT *59. THIS LINE SHOULD BE PRINTED BEFORE END OF DOCUMENT®
F7OPRINT 1, mmmmmmmmmmmmmmmmmmeeoe o THIS SHOULD BE THE FIRST LINE AFTER END OF DOCUMENT, === === == mm oo m o oo o oo oo

2HOAK=HEY, ( 410D004200004 300004400004 50D004600)

FIPRINT A€

HaoOER 1170 10

ALOPRINT » ARCDEFCHI JKLMNOPOGRSTUMIIXYZ 124567890 -= @RS MM () ~+’2 /.. 27, .abcdefohi iklmmoporetuvix Yz ! @RS ARR (V=41 23456 TRIO-=2 2 /1 AQCDEE
CHIIN®

A20PHINT HEX(OED IPRINT "TTTTeer=5555mmnd i § iMMMM: S 220220 4 i4TTe=S0mwwi iMMIZI2 644 1BBBAR

430MEYT 1

qa0FR I=1T0 264

HEOPRINT “AB™:

4EONEYT ]

470PRIMT HEY(OB):PRINT *"37. VERTICAL TAB. HEX(0B)"

GROECH 1=170 10

HA0RRINT HEY (04)

SOOMYT 1

S510PRIMT 4B, 10 LIME-FEEDS. HEX.(0A)*®

S200RTIMT “THIS LLIME SHOULD NOT BE PRINTED. UMESS THE PRINTER IS NOT RESPOMDIMG TO THE DELETE CODE HEY(7F)"IHEX(T7H)
QRIWETIMT “60, YN SHOLLD HEAR THE BELL SOUND THREE TIMES®

CAMIRTMT HEY (Q7)

EQOER D= 170 200




560 NEXT D
STOPRINT HEX(07)
580 FOR D= 1TO 300
59Q NEXT D
ECOPRINT HEX(OT)

E€IOPRINT “51. AFTER THIS LINE IS PRINTED THERE SHOULD BE A FORM-FEED"”
ECOPRINT HEYX (OC)

[e )
|
-
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6.3 PREVENTIVE MAINTENANCE

6.3.1 VISUAL CHECKS (QUARTERLY)

1. Printer cooling fan and servo motor cooling fan. Check for

obstructions.

2. Cleanliness of carriage guide bar and guide plate. If dirty,

0il and wipe clean,

3. Check all drive belts for wear, tension and alignment.

4.  Cleanliness of timing fence. Wipe with a soft clean cloth
(use mild detergent only, if needed). AVUID USE OF ANY
ORGANIC SOLVENTS,

5. Check ribbon tape for wear, quality of print and ribbon tension.

6. Check striker bar for cleanliness and surface condition.

7. Check paper guides for spring tension and alignment.

8. Check electrical ribbon conductor and wiring for possible
abrasions from rotating units. Insure that wiring has not
vibrated loose from retaining clips and troughs.

9. Examine carriage stops for loose pads or excessive wear.

6.3.2 ADJUSTMENTS
Any adjustments required are covered in detail in Section 5.

6.3.3 LUBKICATION (QUARTERLY)

Print Head lubrication is a requirement to reduce print wire breakage
as explained in ISN #96, dated 12/16/75.
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LUBRICATION PROCEDURE

NOTE:
Lubricant can be ordered using Wang Part #660-0180.

Remove the print head cover. Remove the sponge from the print
wires and soak it with the lubricant. Press the sponge against the rear
of the print bearing. This forces some of the lubricant into the bearing
holes. Using a Q tip or lint free absorbent material, dab each entrance
and exit hole of the guide tubes with the lubricant. Replace sponge

and print head cover.

Immediately after lubricating, exercise the print head for weveral
minutes insuring that each solenoid is used during printing. This allows
the lubricant to make contact with all surfaces of the guide tubes and
bearing.
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6.4 TROUBLESHOOTING

6.4.1 TROUBLESHOOTING HINTS

SYMPTOM

1. Power turn on and no lights.

2. Power turn on and alarm light
comes on.

3. During power prime solenoids
fire.

4. Power prime and carriage does
not return to left margin.

5. Power on; depress select button
and select lamp does not come on.

Use the same procedure for

TABLE 6-1

CAUSE

1A.
1B.

1c.
1p.

2A.
2B.

3A.
3B.

4A.
4B.

4c.

5A.
SBO
SCO
5D.

Fuse blowm.

+5V low.

No voltage.

Q15 (heat sink) bad.
to logic.

No +5V

Servo circuit breaker switch
set in Off position.

Repeated setting On/Off of
servo circuit breaker switch.

Defective 6728/7028.
Ql on 6728/7028 not switching
+9v.

Check servo circuit breaker.
Check for paper jam in paper
guide preventing carriage from
returning.

Main drive belt and pulleys
binding.

Defective lamp.

Defective switch.

Defective connection switch.
Defective 6576/7076.

SOLUTION

1A.
1B.
1C.
1D.

2A.

Replace fuse.

Check and adjust +5V.
Replace 6728/7028.
Replace Q15.

Reset switch.

2Bl. Adjust SWO and SW1 as per

Section 5.3.7 and 5.3.8.

2B2. +5V not high enough for servo

3A.
3B.

4A.
4B.

4C.

5A.
5B.
5C.
5D.

circuit to work.

Replace 6728/7028.
Replace QL on 6728/7028.

Reset switch.

Remove paper. Check paper
guides for alignment and
tension.

Check adjustments as per
Sections 5.3.3 and 5.3.4.

Replace lamp.
Replace switch.
‘Continuity check.
Replace 6576/7076.

NOTE:
checking Top of Form, clear and linefeed switches.
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SYMPTOM CAUSE SOLUTION

6. Front cover is open; CPU tells 6A. Cover open switch is on. 6A. Manually pull switch to
printer to print but no carriage closed position.
movement .

7. Front cover is closed; CPU 7A. Cover open sgwitch wired wrong. 7A. Check wiring.
tells printer to print but no 7B. Cover open switch defective. 7B. Replace switch.
carriage movement. 7C. Defective 6576/7076. 7C. Replace 6576/7076.

8. Ribbon is at the end, but does 8A. Ribbon rivot on ribbon broken 8A. Replace ribbon.
not change direction, off.

8B. Ribbon direction switches not 8B. Replace switches
working.
8C. Ribbon direction circuit not 8Cl. 6577 defectiva.
working.
8D. Ribbon drive motor not working. 8Dl. Check voltage to motor.
8D2. Replace ribbon drive motor.
8D3. Triac blown.
8E. Ribbon jumped ribbon guide arm. 8E. Replace ribbon to proper position
in guide arm.

9. Erratic forward motion of 9A. Oversized countersink holes on 9A. Shim mounting screws with #2
carriage during printing. tachometer mounting bracket. lock washers to 1lift screws
away from tachometer.
YB. Loose tachometer belt. 9B. Adjust per Section 5.3.14.
9C. Defective tachometer. 9C. Replace tachometer
9D, Defective servo. 9D, Replace servo motor.
9E. Defective servo circuit 9E. Replace 6577.
10. Carriage assembly returning at 10A. SW1 reed switch appears 10A. Replace reed switch or
slow speed after printing a defective. align magnet.
line. 10B. 6577 PCB defective. 10B. Replace 6577.
1). Carriage return fast with no 11A. Defective 6577. 11A. Replace 6577.
deceleration. 11B. SW1 defective. 11B. Replace SW1.
12, Intermittent loss of servo 12A. Bad connection. 12A. A check seating of all

drive during printing. pins and connectors.

12B. Heat sink. 12B. Q17 or Q18 is intermittently
shorting out.
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SYMPTOM

13.

14.

16.

17.

18.

19.

20.

No power to servo drive
mechanism, but powev lights on.

Printing consecutive short lines

of 1 to 10 characters per line
and circuit breaker goes off.

No printing, but carriage
movement .

No delayg between manual
linefeeds.

No linefeeds except under
program control.

Continuous paper fred when top
of form executed.

Poor print quality at ome
specific location.

Poor print quality everywhere
(characters not symmetrical).

CAUSE

13A. Servo circuit breaker off.
13B. Bad connection.

13C. +5V logic not up.

14A. Defective timing on 6576,

15A. No video signal.
15B. Defective timing fence.
15C. Timing on 6728/7028.

15D, No 49V,

16A. 6576/7076 defective.

17A‘
17B.

Defective linefeed switch.
Defective 6576.

18A.
18B.

Defective 6577.
VFU defective.

18C. No VFU tape.

19A. Burr on chassis.

19B. Defective timing fence.
20A. Timing 6728,

20B. Photocoupler.

20C. Head penetration.

20D. Solenoids in head maladjusted.

20E. Print head loose.

SOLUTION

13A.
13B.

Reset breaker.
Check seating of pins and

connectors.
13C. Adjust +5V logic.

14A, Fix cap.

15A.
15B. Replace

Check photo coupler signal.

timing fence.

15C. Adjust 50% duty cycle on 6728/

7028 or
15D. Replace

16A. Replace

17A. Replace
17B. Replace

18A. Replace
18B1. Adjust
18B2.
18B2,

replace 6728/7028.
6728/7028.

6576/7076.

switch.
6576/7076.

6577.
VFU

Replace paper tape.
Replace LED.

18B4. Replace photocell.

18C. Install

19A.

tape.

Check carriage bearing guide

shaft or plate for dirt or
burrs at that location.

19B. Replace
20A.
208B.
20C.
20D.

Replace

timing fence.

Adjust 50% duty cycle 6728.

photocoupler.

Adjust head penetration.
Remove head assembly and

adjust print head to specification.

20E. Tighten

head.




SYMPTOM CAUSE SOLUTION
21. Missing dots in character 21A. Defective ROM on 6728, 21A. Replace ROM in 6728,
21B. Defective pwr. transistor on 21B. Replace transistor on heat
heat sink. sink.
21C. Maladjusted solenoid. 21C. Adjust solenoid.
21D. Broken solenoid wire. 21D. Replace solenoid.
22. Print head catching ribbon 22A. Head penetration exceeds .005". 22A. Adjust penetration.
during printing. 22B. Ribbon worn out with too much  22B. Replace ribbon~Adjust penetration.
head penetration.
22C. Solenoid staying in fixed 22C1. Replace solenoid.
position. 22C2. Replace pwr. transistor on heat
sink.
22C3. Replace 6728,
22D. Strobe too long. 22D. Adjust strobe length,
23. Print quality laght on one 23A. Striker bar maladjusted. 23A. Adjust striker bar.
T side. 23B. Ribbon height maladjusted. 23B. Adjust ribbon height.
N
T . Paper streaked during print. 24A. Head penetration to close. 24A. Increase haed to striker bar