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1.1 SCOPE 

SECTION 1 

INTRODUCTION 

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 troubleshooting 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 • 
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1. 2 DESCP..!'D'l'Tf'IN (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 ~haracters 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 

dependent upon line length. Characters are printed 6 lines 

characters to the inch (2.4 lines/cm and 4.3 characters/cm) 

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. 

1-2 
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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 adjco ___ ,t columns of the same row) 

See Appendix A 

Height: 

Width: 

Depth: 

12 inches ( 31 cm) 

29 inches (74 cm) 

25 inches ( 64 cm) 

50° to 90°F (10° to 32°C) 

40 to 80% Relative, non-condensing 

115 VAC +10% 230 VAC +10% 

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

300 watts 300 watts 

l'l>TE: Internal Selection 

85 lbs. (38.6 kg) 

-40° to 130°F (-40 to 55°C) 

0 to 90% Relative, non-condensing 

65 DB Without Silencer Hood 

50-53 DB With Silencer Hood 

1-3 
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2.1 SITE CONSIDERATIONS 

SECTION 2 

INSTALLATION 

Consider the dimensions of the printer with side covers open so that 

the machine will not have tu be moved when the ribbon is 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) PV1ce the printer and base on a table wher~ the corners may be 

extended over the edges of the table. 

2-1 
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5) Extend one corner of the plywood over the edge of the table. Re

move the 1/2" shipping bolt recessed in that comer on the bottom 

of the plywood. Follow the same procedure to remove the shipping 

• bolts from the other corners. 

•• 

• 

6) Slide the printer off the plywood onto the table. 

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

8) 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" 

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

top of the rear cover • 

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

A B 

c D 

FIGURE 2-2 REMOVAL OF PACKAGING TAPE 
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2.3.2 PACKING 

Reverse Steps 2 through 10 of the mlpacking 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. 

PAPER RACK 

I 

MATRIX PRINTER STANO 

.. 
FIGURE 2w3 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. 

2-4 
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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. 

-· 
---., 

1----1 SUPPORT ROO 
~ 

"{ll. 
_._ ~ 

~ Cr-' 

'=' 
l :::i t=j 

FOAM FOR Ar.OUSTIC Hnno 
,..=. 

~ ...... 

~ -~ J;; 

r= 

D ~ ~ .... B 
~ 

~mo 

-
FIGURE 2-4 ACOUSTIC HOOD AND SUPPORT ROD FOR PAPER RACK 
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i.s 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 t_he 

chassis via a safety ground wire which is approximately 12" 

long. Complct~ removal of the covers requires that :his 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) Inspect 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: Illuminates when power is on. 

SELECT SWITCH: Enables input to the unit. The switch illuminates 

when the printer is selected. 

2-6 
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POWER LAMP 

TOP 
OF 

FORM 
~ 

FORM 
OVER 

D 
RIDE 

FIGURE 2-5 CONTROL PANEL 

SYSTEM 
MALFUNCTION 

LAMP 

'!UP OF FORM SWITCH: Advances pape~ 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 papP.r 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 

VAG 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 s~epping motor and VFU assembly • 

FEED ADJUST KNOBS: Adjusts sprocket wheels to paper width. 

2-7 



FORMS nlICKNESS 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 tmit, 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. 

®e@~O~ ~ 

~~';'-U-SE--------------------®-~-;~----
SERVO LINE CORD 1/0 AMPHENOL 

CIRCUIT 36-PIN CONNECTOR 
BREAKER 

FIGURE 2-6 PRINTER (REAR VIEW} 

FIGURE 2-7 FORMS THICKNESS CONTROL 
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2. 7 DYNAMIC CHECKOUT 

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

that unit has the proper input. 

2) Connect I/O cable to I/O connector on rear of unit and connector 

of control card 7079 or 7042 in CPU. 

3) Turn power on and select the unit. 

4) Insure that both cooling fans are running. 

5) 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. 

6) Load paper. 

7) 

(a) Loos•!n 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. 

2-9 
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3.1 VERTICAL FORMAT UNIT 

SECTION 3 

OPERATlON 

The Vertical Format Unit (VFU) is a three (3) channel tape reader 

which reads a standard l" wide, 8-channel black opaque paper or mylar 

tape. Because the operation of the tape reader is dependent on the 

switching of light 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 l" tab) and top of 

form holes spaced sixty-six (66) sprocket holes apart (corresponding to 

an el even 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. 

'!be 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 TeletypJB>. 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 
3-1 



VERTICAL TAB 
(CHANNEL 5) 

Tf)P OF FnRM 
(CHANNEL 7) 

ENO OF DOCUMENT 
(CHANNEL 2) 

FIGURE 3-1 VERTICAL FORMAT TAPE 

TYPICAL FORMAT TAPE 

FUNCTION 
DESIRED 

VERTICAL TAB 

END OF DOCUMENT 

TOP OF FORM 

SIMULTANEOUS VERTICAL 
TAB AND TOP OF FORM 

SIMULTANEOUS END OF 
DOCUMENT AND VERTICAL 
TAB 

SPACING BETWEEN FUNCTIONS 

NOTE: 

CHARACTER OR FUNCTION ON 
TELETYPE WHICH CORRESPONDS 

CONTROL P 

CONTROL B 

SHIFI' P 

p 

CONTROL R 

CONTROL SHIFT P 

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

To splice 11repared format tape, cut a piece of 111 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). 
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DIRECTION OF TAPE FLOW 

..,.~"'9~--- SPLICE SQUARE 

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) ,,,\ install tape in tray 

provided, ensuring that the sprocket teeth protrude through the paper 

tape. Close reader cover. 

NOTE: 
It 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. 

Tite 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 

FIGURE 3-3 FORMAT TAPE GUIDE 

3.2 RIBBON REMOVAL AND REPLACEMENT (FIGURE 3-4) 

3.2.1 REMOVAL 

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

2) Move the head as far from the paper as possible using penetration 

knob. 

3) Pull the left and right ribbon spools vertically until they are 

completely off their spindles. 

4) Remove the ribbon from around the ribbon tension rollers, 

ribbon guides and reverse actuators. 

3-4 
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RIBBON TENSION ARMS 

RIBBON GU IDES 

' • 1 
RIBBON REVERSING· 

RIVET 

REVERSE ACTUATORS 

FIGURE 3-4 RIBBON REMOVAL AND REPLACEMENT 

3.2.2 REPLACEMENT 

1) 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. 

2) 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. 

3) Push the left ribbon tension arm as arrow 1 indicates and place 

the full spool on its spindle. 

4) 1-bve the head back to its original position and slide the sides 

back and close the front cover. 

3.3 2200 OPERATION 

3.3.l DEVICE ADDRESS CODES 

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

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

type and the next two characters, YY, are the device address. 
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There are three device types for the 2221W: 

1) 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 • 

2) HEX X a 2: This device type addresses devices that generate 

an index with a carriage return. 'nle output of the 2221W will be 

single spaced if a 2 is used. 

3) 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 comnand is given or the buffer on the 2221W is 

filled. This gives a more interesting double spaced output when 

used to list program steps. Fach 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: 

1) 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. 

2) 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 lUlits are on, the 2221W selected. 

Key the following program: 

CLEAR 
10 SELECT PRINT 215 
20 PRINT 11 X11 , "LOG X" 
30 FOR X = 1 TO 1 (1 

40 PRINT X, LOG (X) 
SE> NEXT X 
RUN 

PRINTOUT: 

x 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

LOG X 
0 
.6931471805597 
1.098612288667 
1. 386294361119 
1. 609't37912433 
1.791759469227 
1.945910149055 
2.079441541679 
2.197224577335 
2.302585092994 

If statement 10 was SELECT PRINT ~15, the output would be double 

spaced • 
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(b) SELECT LIST 215 

'nl.e 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 

(c) SELECT CO 215 

PRINTOUT: 

10SELECT PRINT 215 
20PRINT NxN.•Loc x• 
30FOR X=1TO 10 
40PRINT X.LOG<X> 
SONEXT X 

'nl.e 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. 

Key the following: 

SELECT CO 215 

EXECUTE 
RESET 

EXAMPLE: 

PRINTOUT: 

3-8 

• 

• 



• 

•• 

• 

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 ~5 
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) The 2221W has a maximum of 132 characters per line. When tuming 

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 parenth_.sis indicates that 132 characters will be allowed 

to be printed before an automatic carriage return is given. 

(b) Any anx>unt 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) • 
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NOTE: 
If a line limit 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 PRINTT"1 (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 colt.rnn. 

3.3.5 EXPAND FUNCTION: HEX (~E) 

'nle regular characters, IO/horizontal inch, can be expanded to double 

their width, 5/horizontal inch, with the following statement: 

3-10 

• 

• 

• 



• 

• 

• 

PRINT HEX (0E), "WANG LABS 11 

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 •elected, 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 (0E), 11 111222333444 11 

30 STOP 

PRINTOUT: 

:'.'. :!. . .:!. 22 
2 :..:! .34 
4'! 

A line limit of 5 was given to the printer; the printer was instructed 

to expand the twelve numbers. The printout illustrates that: 

1) Tile printer only printed five elongated characters on the first line. 

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

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 element 

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 0 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: 

$$ 
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3. 3. 8 CONTROL CODES 

The special Control Codes for the printer are: 

FUNCTION HEX CODE 

ALARM HEX (07) 

LINE FEED HEX ( OA) 

VERTICAL TAB HEX (OB) 

FORM FEED HEX (OC) 

CARRIAGE HEX (OD) 
RETURN 

ELONGATED HEX (OE) 
CHARACTER 

DELETE HEX ( 7F) 

DESCRIPTION 

Generates an audible tone about one second in 
duration in the speaker at the rear of the printer. 

Advances paper one line. 

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

Advances paper until the next hole in channel 7 
of the Vertical Format Unit paper tape is reached. 

causes the line of characters stored in the printer 
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. 

Prints a line up to 66 characters as expanded 
.(double width) characters. 

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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4.1 INTRODUCTION 

SECTION 4 

1HEORY OF OPERATION 

This section of the manual consists of three basic parts: a mech

anical section including a general description of carriage ioovement, 

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 100dified to 7028 and 7076 

respectively. These 100difications 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 card:.1ge 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 't,o right. Synchronization of the print process and the 

carriage movement ·is provided by an optical pickup head located on the 

carriage. The optic'al pickup head moves across the timing fence which has 

vertical bars that interrupt the light to the phototransistor generating 

a vid~o signal. This s~gnal is used to generate a strobe for print timing. 

The carriage is driven\by a servo motor which results in fewer 

mechanical parts and quieter operation (refer to Figure 4-1). Fsedhack 

via a tachometer mechanically linked to the 100tor helps maintain stability 

and constant speed • 
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I 
I 
I L----- ________ J 

FIGURE 4-1 CARRIAGE SERVO t«>TOR 

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 iootor. 

4.2.2 PAPER MOVEMENT 

Paper movement is originated by three separate functions: line 

feed, vertical tab and form feed. Each of these functions causes paper 

t00vement 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 trai1, that 

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

conditions: 

(a) 

~) 

Automatic line feed after each carriage return. 

Receiving a line feed code HEX (OA) via the input as decoded by the 

function decode~. 

(c) Depressing the line feed key on the control P.anel 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 (OC) 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 • 
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FIGURE 4-2 RIBBON DRIVE MOTOR CONTROL 

Each ribbon motor assembly consists of a gear motor and a hold-in 

solenoid. Tile 11X>tor, 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 ro 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. If 

• 

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

will be performed. 
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SFM from the 6576 board starts the carriage moving by setting the 

forward flip-flop. 12-10 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, C~ or SW2 

(closed). Either one will cause 121-3 to go high and enable the outputs 

of the fast/slow decision flip-flop 126. If the line printed was of 

sufficient length to cause the carriage to 100ve past SWl, then L26-3 

will be high. A low at 121-8 will set 13-6 (fast return F/F) high and 

relay 2 will close. At the name time, 121-6 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. 'Illus, 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 swmning junction. This causes Q2 to turn off and 

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

As the carriage passes SWl again on the return, 126-10 goes low 

and resets the fast return flip-flop via 127-2. 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 since relays 1 and 2 are 

already open, no voltage is applied to the sWIDlling junction, except for 

the tachometer feedback. ':his feedback serves as a brake and the motor 

is stopµed. 

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. 
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If the line to be printed is short so that the carriage does not 

pass SWl, 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 generat1~s 

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 Ll operational amplifier. Ql with Ll2-12 feedback 

changes the operational amplifier sine wave output to a rectangular wave. 

It is then gated at 119-8 with forward iootion logic to become WS. 

Potentiometer Rll is used to adjust the quiescent operating level 

of Ll thus changing cut-off and saturation levels of Ql to obtain a 50% 

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 is active 

and enables gates Ll8-ll and 118-8. Depending on the output of the 

reverse F/F, one of the gates will go low and turn on transistor 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 iootor to operate. 
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DC BIAS - -

DC BIAS -

Ql OUTPUT (WS) 
Ql OUTPUT (W~ I f L 

~ I-
50% DUTY CYCLE 

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. 

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 Ll8-6 or Ll8-3 goes low to turn 

on the solenoid driver, Q4 or Q8. With the transistor on, a current path 

is provided from -24V through the solenoid, 15 o~m resistor and transistor 

to +5V. Diodes D7 and D8 are suppression diodes for the solenoids RSl 
e.nd RS2. 

4.3.1.3 Paper Movement (Detailed) 

A stepping 100tor is used to drive the paper feed mechanism and the 

Vertical Format Unit (VFU). Each step of the 100tor accomplishes 15° 

rotation and there are 8 steps for each line feed. The motor utilizes 

a two-phase drive provided by Ll3 J-K !lip-flop. It is called two-phase 

because the four windings of the motor are u~iven two at a time. See 

Figure 4-4. 
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FIGURE 4-4 STEPPER t«>TOR 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° is 

performed. 

All conditions causing paper movement such as LFM, LFP, etc., set 

the paper feed flip-flop Ll6-6 high. This high releases the oscillator 

reset line allowing it to free run. At the same time Ll6-8 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, Ll5-6 high, and both ~ outputs 

• 
of Ll3 are high, 120-4 will be low. This effectively places C22 in 

p~rallel with C23 timing capacitor. This condition exists only for the 

first step when 113-12 goes high and sets the first step F/F. Therefore, 

the first cycle of 17 is longer to extend the first step pulse AY. This 

is necessary to overcome the inertia of the stationary motor. 

Ll3 circuit can provide only four combinations for stepping. For 

a line feed it is therefore necessary to repeat the sequence to obtain 

eight steps. Lll-13 J-K ilip-flop is used to indicate to the logic 

whether the rootor 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 11sec 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 QS transistor. This serves to increase the potential between 

the coDDDon terminal and phases of the tm>tor when stepping. See Power 

Circuit Dwg. E6635-999 in Section 7. 

When idle, transistors Ql2 and Ql3 are on, making the collectors 

effective!~· ±0V. The MJ 2500, Q14, 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 D>tor in position since 

the motor is a variable reluctance type stepping motor • 

When stepping, Q14 is turned on by QS of the 6577 board. The common 

terminal of the tm>tor now has a potential of +18V through Q14 and D23. 

This provides twice the current to the coils for stepping. 
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Diodes Dl9 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. 

'nle paper feed flip-flop Ll6-6 can be set by applying a low at either 

Ll6-3 or Ll6-4. LFM is NANDed with SL and LFD to set LlS-12 high. CIP 

will cause LlS-12 to go high as well. LFP or CRd with SLCTR will also 

cause LlS-12 to be high. Whenever LlS-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 Ll6-4 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 VTP. It is reset when 

a hole is detected in the VFU tape, (channel 5), by VTPE at LFE time. 

FT is used to keep printer busy when either form feed or vertical 

tab are active. 

J-K flip-flop Lll-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 Lll-8 low to clear Lll-13. A maximum 

of four steps can occur before LFE resets the logic and stops the motor. 
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FIGURE 4-6 ALIGNMENT OF TAPE FORMAT AND 
LINE FEED ENABLE 

SLCTR, 130, 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 charact~r of 

a line CRd 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 Cotmter 

'}.. Character Generator ROM 

3. Output Latch 

4. Output Gates 

s. Pulse Generators (PGs) 
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FIGURE 4-7 BLOCK DIAGRAM OF 6728/7028 BOARD 

During a print operation, a character is shifted out of the 132 bit 
shift registers of the 6576 board. The 7 bits, (b1 - b7), are used to 

address 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 

s 

Read pulse for the ROM. At PG2 time the ROM outputs 01 - 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 

U6 and flip-flops Ll2 and Ll7. 
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Bits b1 through b7, from the 132 bit shift register on the 6576 

board, address the character generator ROMs 120, 121 and 122. 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), 122 is addressed. 

121 contains characters in the range of HEX (40) to HEX (SF) and 120 

contains characters whose codes range from HEX (60) to HEX (7F). Only 

one ROM is read at a time. 

Column counte~ 126 is incremented eleven times for each character. 

1be eleventh count, however, is not used because the counter resets 

iumediately 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 126, flip-flops 112 and 117 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. SFM, a negative going pulse of about 12 µsec causes the carriage to 

start moving forward and perform the following operations. 

1. Produces Read Enable pulse AR to read the ROM. 

2. Clocks 15 outputs to latch 17. 

3. Clocks ROM output to latches 15, 132 and 16-12. 

4. Increments column counter to 0001 2 • 

NOTE: 
SFM occurs only once each line. 

B. First positive edge of WS causes the following. 

1. Strobes 132 and 16-12 outputs to solenoid drivers. 

2. 

3 • 

4. 

Produces Read Enable pulse AR. 

Clocks 113 outputs to 114. 

Clocks ROM output to latches 113, 123 and 16-9. 

5. Increments column counter to 00102 • Clocks 117-12 high. 
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c. First negative edge of WS causes the following: 

1. 

2. 

3. 

4. 

Strobes L23 and L6-9 outputs to solenoid drivers. 

Produces AR pulse. 

Clocks LS outputs to L7. 

Clocks ROM output to LS, L32 and L6~12. 

S. Increments column counter to 00112• 

D. Second positive edge of WS. 

1. Strobes L32 and L6-12 outputs to solenoid drivers. 

2. Produces AR pulse. 

3. Clocks Ll3 outputs to Ll4. 

4. Clocks ROM output to latches Ll3, L23 and L6-9. 

5. Increments col\DDil counter to 01002• Clocks Ll7-12 low which clocks 

Ll2-9 high. (Ll2-9 remains high for the remainder of the line.) 

E. Second negative edge of WS. 

1. 

2. 

3. 

4. 

5. 

Strobes L23, Ll4 and L6-9 outputs to solenoid driver1 (Ll4 

outputs were previously disabled by Ll2-9). 

Produces AR pulse. 

Clocks LS outputs to L7. 

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

Increments column counter to 01012• 

F. Third positive edge of WS. 

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

were previously disabled by Ll2-9). 

2. Produces AR pulse. 

3. Clocks 113 outputs to Ll4. 

4. Clocks ROM output to latches 113, L23 and L6-9. 

S. Increments column counter 01102 • Clocks Ll7-12 (no longer relevant -

L12-9 remains set). 
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G. 

H. 

Third negative edge of WS. 

1. Strobes 123, 114 and 16-9 outputs to solenoid drivers. 

2. Produces AR pulse. 

3. Clocks 15 outputs to 17. 

4. Clocks ROM outputs to LS, 132 and 16-12. 

5. Increments colunn counter to 01112• 

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, 126 is i11cremented to 10112 and decoded at 118-9 

to generate SF6. SF6 resets 126 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 Hare repeated for 

each remaining character of the line. See Figure 4-8. 

vwr r- 92511• ±. 2511• --j 

115 ,J 501 I soz I 
L11·10 J I ---...... s 42S-4]5 .. ___ _ 

• I 

r 

I ___ ..11,it-f-.;-i __ ~ 425-4]5 ... I ____ II -----
' 

L11·1 

I I 

n · t": ~. :n:~· rr n_n_ 

I 
I 

I I I 
n n n n 

L 

~ ~ 
I -t ~8711• ddey 

Ll-t :. Jj ' ! ··~:1L--------'~L-------'1...------""'------
-,:-u118 dday ~ .--B01J• delay 

~ ~ Lt-10±·'" i ~'--------111..._ _____ .. ._ _____ ~ L 
·~ llack portion 

at beaiDning of 
t1a1q fence 

h•-1· 
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 µsec 

forward biases DS and gives a positive pulse AR at 110-8. This is the 

read strobe for the ROMs. D7 is also forward biased holding 14-2 high. 

Since CJ is already partially charged at this time, the one-shot does not 

fire. At the trailing edge of SFM, 14-2 goes low and one-shot 14-12 fires. 

Its trailing edge fires 14-10 for a positive pulse of about 6.5 µsec. 

This pulse is used to clock "Ol" through "08" outputs of the ROM to the 

shift registers LS and 132, and to clock output 09 of ROM to Ql side 

of 16. It also increments 126 colunm counter through 12-6 and 13-10. 

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

outputs. 

When column counter 126 is at "OOOO" 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 13 of the 6728 board is low. 

The leading edge of WS therefore, will be positive and 110-12 goes low 

firing one-shot 111-10. Lll-9 goes low for approximately 430 µsec which 

enables gates 133 and 12-3. 111-10 and Ll2-9 are ANDed by diodes Dll 

and Dl2 at the input of L18-·13. l,12··9 is still low so that 118-13 is 

clamped low. The result is that the even numbered solenoids cannot be 

fired at this time because 118·-12 will be high inhibiting gate LS. 

On the same positive leading edge of WS, 13-4 goes high firing one

shot Ll-2 to be gate<l at 12-13 to D6 generating a Read pulse AR for the 

ROM. One-3hots 11-4 :md 11-6 provide a 6. 5 µs pulse delaye.1. hy ~:! µs 

to clock 117 flip-flop. One-shot Ll-6 is gated at 12-5 to increment the 

column counter 126 and is also tied to clock inputs of 113, 123 and Q2 

side of 16. 
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On the trailing edge of WS, Lll-6 is fired. Since this output is 

gated with Ll2-9, it cannot fire the even solenoids at this time. 111-7 

goes low and enables gates L2-8 and L24 pins 3, 5, 8 and 11. Also, at 

the trailing edge of WS, Ll-8 goes low firing one-shot Ll-10 which through 

L2-ll and 13 generates a Read pulse AR. Ll-10 also goes to L4-3 to fire 

one-shot 14-12 and L4-10 to clock the ROM output into LS, 17, L32 and Ql 

side of L6. L4-10 also goes through L2-6 and 4 to 13-11 and 10 and increments 

the column counter, L26. 

On the second positive leading edge of WS, one-shot Ll-6 clocks 117-1 

for the second time. 117-12 acts as a divide by two counter so that 

after two clocks Q output is back low which completes the clock cycle 

required for Ll2-9. Ll2-9 goes high and remains high for the completion 

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

At each WS signal, the counter, 126, is incremented for each leading 

and trailing edge. When L26 reaches a count of eleven, as decoded at 
118-9, SF6 is generated. SF6 is used to clear 126 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 128-11. This action serves to clock input B of 

126 by the output of 112-12 instead of by A output on L26. 112-12 divides 

the A output of 126 by two. This causes the column counter to count as 

shown in the chart below: 

Input A Outputs 
# of Clocks D c B A 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 0 0 
3 0 0 0 1 
4 0 0 1 0 
5 0 0 1 1 
6 0 0 1 0 
7 0 0 1 1 
8 0 1 0 0 
9 0 1 0 1 
10 0 1 0 0 
ll 0 1 0 1 
u 0 1 1 0 
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D 0 1 1 1 
14 0 1 1 0 
~ 0 1 1 1 
16 1 0 0 0 
17 1 0 0 1 
18 1 0 0 0 
19 1 0 0 1 
20 1 0 1 0 
ll 0 0 0 0 

To activate a print solenoid, the appropriate transistor Qll through 

Ql9 on the 6728 board, must be turned on. Refer to Power Circuit Dwg. 

E6635-999. For example, if Ql6 is on, it provides +9V (SW) to the base 

of Ql to switch it on. Ql provides a path for current to flow from the 

+36V through load resistor R3 and the solenoid coil to +ov. Zener diode, 

Dl, protects Ql from high voltage transients when the coil collapses 

and helps to decrease the response time of the coil by pro~lding a shunt 

path for counter EMF. Other solenoid circuits, Q2 through Q9, function 

in a similar manner. Dl through D9 are 68 volt zener diodes located on 

the 6704 board. 

4.3.2.4 6728 Circuit Functions 

111 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. 

126 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. 

117-8 Flip-Flop - Is set at CLR time and remains set for dl1ration of line. 

As carriage return code HEX (OD) is decoded at the output of the 

shift registers signifying end-of-line, CR is generated. CR clears 
e e 

117-8, causing pin 8 to go high. 119-10 then gpes low disabling 
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counter 126. U9-8 goes low to force CR code, HEX (OD) to a lower 

case dash (-), HEX (2D). This insures that no solenoids are fired 

at this time. Lower case -, as nnst characters, contains no output at 

column "O". 

112-12 Flip-Flop - Serves as a divide by two counter for "A" output of 

126. Its output is gated to B input of 126 during expanded print 

operation. 

117-12 Flip-Flop - A divide by two counter used in conjunction with 112-9 

to inhibit strobes for firing "even" solenoids. This allows erroneous 

data to be shifted out of 17 and 114 secondary latches at the beginning 

of a line. 

4.3.2.5 6728 Power Supply Circuit (Refer to drawing E6635-999) 

127 and its associated circuitry form the +SV regulator. 'lbe M.13000 

transistor pair provides +SVR from the +9V supply. The +SVR output is 

adjusted by R82. (See paragraph 5.2 for adjusting voltages.) 

116 is the -12V regulator adjusted by Rl03. Q6 controls the base of 

the regulator transistor Ql6 located on the heat sink assembly. 'lbe -24V 

supply provides the source for the -12VR. +12V is obtained from the +lBV 

supply by regulator QB. 

During power up, all switched voltages are held off lllltil the +SVR 

reaches a level of about +4.6V. 'nlis keeps the nntors and solenoids 

disabled until the logic achieves control. 

+SVR is brought to pin 141 to be monitored at the base of QlO. 

During power up, QlO is held off \llltil the +SVR reaches approximately 

+4.6V. At this time, QlO turns on and the base of Q9 goes negative 

with respect to its emitter and it turns on, thus providing +12V at 

'lbe output of Q9 also acts to turn on Q2 which turns on Ql pin A1 • 

switching 

the -12V. 

on the +9V. 'lbe output of Q~l also goes to Q7 to switch on 

Transistors q3 and Q4 are held off by -12V (SW). QS is held 

off by the output of Q9. 
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During power down, when +SV goes below +4.6 volts, the +12V (SW), 

-12V (SW) and +9V (SW) voltages are switched off. This action causes 

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

4. 3. 3 6576 I/O CONTROL AND .DATA S'l'ORAGE B:JARD 

4.3.3.1 6576 Operation - See Figure 4-9 

Data bits IYrl through rtr7 are received at the input buffer. At 

the buffer output, the seven bits are DDnitored 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. 

An Acknowledge is sent to tell the external device that the character was 

received and is ready for the next input. 

DTI-DT7 
FROM CPU -"" 

(D~TA IN) 
INPUT 
Buf FER 

7 BITS 

FUNCTION 
DECODER 

1 errs -- 132-BIT 
SHIFT 

REGISTER 

7 errs .• 

~~ 

SHIFT 
CONTROL 

·~ 

HARKER 
OUT 

~ 

OUTPUT 
BUFFER 

t-----11--~ CONTROL 
LOGIC 

START/END PRINT 
-"" 

TO 6577 BOARD 

l ACKNOWLEDGE, BUSY 
_.. TO CPU 

FIGURE 4-9 BLOCK DIAGRAM OF 6576/7076 BOARD 
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Function codes are not shifted into the 1J2-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 shifted 

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.J.2 Power-On-Prime (Refer to drawing E6576) 

When power is applied to the printer, CJ (18~f) charges through Rl6 

(56K). This causes 17-12 to go low after CJ charges to TTL level. L7•10 

is high at this time and 16-11 goes high to fire one-shot, 110-7. The 

duration of this one-shot is approximately 3.3 ms to activate the prime 

circuit. Power On Prime signal generates CLCR at Pin F3 to initialize a 

latch on the 6577 board • 

4.3.3.3 Other Prime Conditions 

1be prime circu:lt may also be activated by CIP, IP, DELP and CLRM. 

Any one going low will cause Ll-8 to go high, firing 7,10-9 one-shot for 

J. J ms. 112-8 acts as an OR circuit as either one-fl>:it 110-9 or 110-7 

will cause 112-8 to go high for 3. J ms. 

4.J.3.4 Prime Circuit 

When 112-8 goes high, 114-2 will go low to set flip-flop 18A-ll low. 

This low wili be used to reset CR flip-flop 112- ) low. 114-2 will also 
a 

clear 113-13, holding C1R low. C1R is used to reset EC (expanded 

character) flip-flop; routed to the 6728 board t' initialize logic; 

clears MKR flip-flop 113-9; and goes to 1J-2 to gP: rate a Busy signal. 

It also serves to clock paper-out latch via L'9-1+. 

The following paragraph describes the clearinb and loading of a 

marker bit in bit position number 8 of the J~~-bit shift register (print 

buffer). A marker bit is used for two purposes. l' indicates the 
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position in t~e 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 113-12 low, LS-8 will be kept high enabling 112-11 to follow 

CLK. Lll-6 will follow 112-11 at CLK time firing one-shot L2-6 on each 

leading edge. 12-6 is used as a shift clock for the 132-bit registers. 

Since MK(D8) at 16-8 is low during this time, zeros will be shifted into 

the (DS) 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, 113-12 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 Cl.K 

will shift it into the first register. At the trailing edge of CLK, 

15-8 goes low to inhibit MK bit and also to inhibit any more shift clocks 

via 112-11. 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, 

L12-8 
----1,._S ---.t .... Jl 

L13-12 

L5-8 

MK (DB) =u=3.5µs 
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 112 causing 

LSA-6 to go low. Upon releasing the select switch, a low is applied 

at pin 113 and resets L8A-6 high. On th~ negative edge of LSA-6, one

shot LS-10 fires to clock SL latch LS-12. With SL high, the Busy 

circuit is released and other gates are enabled. A lamp inside the Select 

Key is lit and a select status bit SLCT is provided at the I/O interface. 

Select control, SLCTR, is gated with SL at 127-11 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 L27-ll 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 rrr7, 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 d~coder, 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 (lF) except for carriage return. The output, FC, is 

used to inhibit the loading of functions to the ~hif t 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 one-shot and to generate an SFK (shift 

clock) for the shift registers. For SP'K pulse, DSTB is gated with PC • 
at Lll-8. If FC is active (low) DSTB will not get through. For 

printable characters, FC is high and PS is generated. PS resets LBA-11 

flip-flop, resets SLCTR latch on the 6577 board low and causes output 

Lll-6 to go high. On the low to high transition SPIC one-shot is fired 

to shift in the character on the i~~ut lines. 

Ai05LY is a low for a 7 µsec duration. If the character at the input 

dian't cause a busy condition, then the trailing edge of AiDtY' 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 ACiCL'G 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. 

1. FC - function decoded at input 

2. CLR - prime circuit is active 

3. Audio Alarm - 1.1 second audio alarm active 

4. Cover Open - gated with SLCTR 

5. SL - select status gated with SLCTR 

6. 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. 

11. 

12. 

CR - carriage return decoded at input a 
PAPER OUT SW - paper out sensed 

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

• 
.... ···· · Any low· iii.put ~ill cause Ll-6 to go high and cause Ll9-4 t'.l go low. 

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 (LS-7) are NORed at 

L3-6 to obtain a busy condition. 

The busy latch is set to READY on the first CLK 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 is sensed by MKR flip-flop Ll3-9. MRK(Q) 

goes low to set printer busy. MRK{Q) goes high to enable diode AND gate, 

Ll5-6, and fire one-shot L9A-10 to generate SFM. SFM sets logic on the 

6577 board to start the carriage 1Jl)Ving. 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. 
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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, CRd (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. 

Up9n decoding a carriage return at the input buffer, CRd goes low 

and sets 112-3 high. On the trailing edge of DTSB, CRd goes high and 

produces a low on 133-3 called CR • CR causes a busy condition, and 
a a 

CR at inverter 123-6 is high to enable NAND gate 13-8. For each CLI<, a 
a low is generated at L3-8 which causes 111-6 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. CR decoded by Ll6-8* fires 
e 

one-shot 19A-7. On the trailing edge of 19A-7, C11, pulse is generated to 

reverse the servo logic on the 6577 board. One-shot 19A-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 printet for 

another line of input. 

Note that SFM fires one-shot 118-9 whose duration is approximately 

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

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 (lF) but only 

a CR code Hex (OD) can be shifted into the buffer. 
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4.3.3.9 Audio Alarm 

llle 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) 

BE1P, PAPER-OUT, and MALFUNCTION are gated at 14-8. When any of 

the three conditions occur, 18-7 one-shot is triggered for a duration 

of 1.1 seconds. This allows reset (pin 4) of 128 astable oscillator to 

go high and release the circuit. With pin 4 (reset) low the oscillator 

is inhibited. Output at pin 3 of 128 is buffered and fed to audio 

amplifier, Q3 to drive the speaker. The frequency of the audio signal 

is approximately l.4kHz. Transistor Ql in the one-shot 18-7 circuit 

is necessary when a large value RX1 is used for such a large time constant. 

4.3.3.10 C.over Open 

When the front cover is opened, pin K2 goes low. COVER OPEN is 

gated with SLCTR to cause a busy condition. If the cover is opened 

during buffer loading, S1CTR will be low and inhibit the busy. When 

CR code is received as a line terminator a CLCR pulse will be generated 

to set S1CTR high and enable busy gate 129-11. 

4.3.3.11 Paper-Out Switch 

While paper is t00ving 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, 139-9 will set upon receiving 

a clock via 129-6 gate. Either PF or CLR will provide this clock to 

set the latch. 139-8 (Q) is buffered and made available at the I/O 

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 129-8 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.J.3.13 Ribbon Delay 

When the carriage starts UDving forward, RB (6577 board) goes high 

and forces RD high through L27-3. Tilis causes the ribbon UDtor to operate. 

When the carriage stops DDving, RB goes low and triggers ribbon delay one

sho t Ll8-7. RD is now held high or active by the output of the one-shot 

for approximately 1.1 seconds. Tilus, the ribbon UDves 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. I.FD is gated with ·manual line feed switch input to 

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

4.J.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 (J1) to +ov on 

the 7076 board. On the 7076 board, DT8 is ANDed with +5VR and LS-9 at 

L18-6, thus, input DT8 cannot be applied to the shift register L26-7 

juring a POWER-ON-PRIME. (LS-9 is low durin~ 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 I1r8. 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 Ll5-9 and fires one shot Lll-10 generating 'SFM. 
SFM 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 prititing of characters. 

On the 7028 board, b8 is useld to fi•e the 9th solenoid (underscore). 

For 1222 LPO add a jumper betwe,n b8 pin (52) and pins 9 and 11 of LlS 

while removing the jumper between !,OV and pins ·9 and 11 of LlS. 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/2221W, remove the jumper between pin (52) and LlS-9 and 11 

and add a jumper from +ov to L15-9 and 11 • 
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SECTION 5 

ADJUSTMENT, REMOVAL AND REPLACEMENT PROCEDURES 

5.1 INTRODUCTION 

Tilis section describes the adjustment, removal and replacement of 

each major mechanical assembly in the MODEL 72 printer. 

'11le.electrical section contains voltage and timing adjustment 

procedures and a listing of all the electrical component boards used 

in the Model 72 printer. 

'11te 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. TI\en 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 lJS ±25 lJS 

im>nitored at Pin t 3 of the 6577 board. Rll must then be 

adjusted to obtain a squarewave (50% duty cycle), 
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145 on 6577 

PIN L3 

672817028 

PIN S1 

6728/7028 

PIN t 2 

-- -------------------, 

so*: soi 

925 us !,25 us 

-----"' R39 (pot on r1ght of board) 

425-435 us 

---~----' 
L R44 (pot In center of boa~) 

425-435 us 

6577 6728 

R44 R39 

FIGURE 5-1 VOLTAGE AND WS TIMING ADJUSTMENTS 
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2) After obtaining the proper waveform for WS, {Figure 5-1), the 

following pulses should be checked and/or adjusted • 

WS trailing edge - Adjust R44 on the 6728/7028 board for a 

425-435 µs positive pulse at Lll-6 of the 6728/7028 board. 

WS leading edge - Adjust R39 on the 6728/7028 board to obtain 

a 425-435 µs positive pulse at 'Lll-10 of the 6728/7028 board. 

Tile 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 oi the 

chassis is used to sweep the carriage forward and return with

out printing. It also can be used to test the SWl deceler

ation switch for the carriage return. 

LEVEL 
OR 

SIGNAL 

+5VR 

-12VR 

ws 

WS{TRAILING 

EDGE) 

WS{LEADING 

EDGE) 

NOTE: 

1. Whenever the 6577 or 6728/7028 board are 
interchanged, these adjustments must be 
checked. 

2. All timing pots should be secured with 
Glyptal after adjustment to prevent any 
changes due to vibrations in the printer. 

TABLE 5-1 

BOARD IDCATION MEASUREMENT 

6728/7028 Pin B1 +5 volts + .25 volts 
6728/7028 Pln 131 -12 volts + .25 volts 

ADJUSTMENTS 

R82 

Rl03 
6577 Pin 13 925 µs ± 25 µs full cycle R38 

squarewave {50% duty cycle)Rll 
6728/7028 Pin c2 425-435 µs positive R44 

pulse 
6728/7028 Pin sl 425-435 µs positive R39 

pulse 
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The complement of Electrical Circuit Boards used in Model 72 are 

listed in Table 5-2. Refer to Figure 5-lA for locating the position 

of Electrical Circuit boards on the Electrical Chassis Assembly. 

TABLE 5-2 

ELECTRICAL CIRCUIT BOARDS 

1) Resistor Module (Plugs in J7) 

2) Phototransistor (VFU) 

3) LED (LAMP) MTG Board (VFU) 

4) I/O Control & Data Storage (3-Conn) 

5) I/O Control Data Storage & Underscore (3-Conn) 

6) Format & Printing Control (3-Conn) 

7) Motherboard 

8) Heat Sink Assy. 

9) Diode Board 

10) EA Memory & Regulator (3-Conn) 

11) EA Memory & Regulator & Underscore (3-Ccnn) 

12) Component Board (Control Panel) 

13) Matrix Interface Board (2-Conn) 

*NOTE: Used in Models 621W, 721W only. 

PART NUMBER 

210-6568 

210-6574 

210-6575 

210-GS76}See Section 

210-7076 4.3.4 

210-65 77 

210-6579 

270-0261 

210-6704 

21fl-6728}See Section 

209-7028 4.3.4 

210-6734 

210-6751* 

i INSTALL 3 CONN. BOARDS 
6576/7076-3 CONN. BOARD4 /"' WITH COMPONENTS FACING 

, ,,II"' J REAR OF CHASSIS 
65~77-3 CONN. BOARD 6751 rs 2 CONN. BOARD 

6728/7028-3 CONN. BOARD 
~~~~~~~~~-

J 8 (RIBBON CONN.) 1,-:;-i ~ c-~;i l,J i.nl I,:;! 
" ~J7 ~-~ ~ ~~.J __..__ __ =tt 0 r= =-:J 

6704 
COMPONENTS IJlll =1 

FACE IN ~ rc=::~~~~=,9---____.....:::=:=:::::ic:::=:::i.., 
(~;~?Lc:::J Jl3 (6751) .,.__\ J () 

P"-lJ-SH_B....:::U==TT=O=N=T=E=::'.ST:__S_W I-T-CH- ' ____ 1 _____ ---- I 
FOR CARRIAGE MAINTENANCE Jl2 I/0 & TEST BOARD CONN. 

REAR OF CHASSIS (6751 or 6736 ) 

I/0 AMPHENOL 

FIGURE 5-lA ELECTRICAL CHASSIS ASSEMBLY LAYOUT 
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5.3 MECHANICAL AND ELECTRO-MECHANICAL ADJUSTMENT, REMOVAL/REPLACEMENT 

INDEX 

5.3.1 Striker Bar* 

5. 3. 2 Rib hon 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 V~rnier 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 awn removal and replacement section. 

5.3.1 STRIKER BAR (See Figure 5-2) 

0 

~OS" (13m) 

FEELER GAUGE 

ECCENTRIC ADJUST 
SCREWS 

STRIKER BAR 
HOLDING SCREWS 

co 0 \> 
• FIGURE 5-2 

SCREWS HOLDING 
PAPER GUIDE 

STRIKER BAR ADJUSTMENT 
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(a) Adjustment Check 

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 ioove 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. 

(b) 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 roove the striker bar in 

the desired direction. 

7) Readjust the eccentric rib~on guides. See Section 5.3.2. 

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

(c) Striker Bar Removal and Replacement 

1) Back head as far away as possible from the striker bar. 
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2) Remove the five Phillips screws that attach the striker bar 

to the upper paper guide • 

3) Remove the two Allen screws within the eccentrics and two 

Allen holding screws. Lift the striker bar from the frame 

assembly. 

4) Reverse procedure to reassemble and then readjust striker bar. 

5) Check the lower paper guide adjustment. See Section 5.3.4. 

5.3.2 RIBBON GUIDES 

(a) Adjustment Check 

1) Using the penetration knob, move the head in towards the 

striker bar as close as it will r,o. There should be a gap 

of • 005" ± . 001" ( .13 um + . 02 mn) between the striker bar 

and head bearing, if not, adjust striker bar (Section 5.3.1) • 

2) Continue by checking ribbon guides 1, 2 and 3. 11le ribbon 

guides should be .015" (.4 mm) from the striker bar. See 

Figure 5-3. 

(b) Adj us tmen t 

1) Remove the caps covering Allen screws. 

2) Loosen the Allen screws inside the ribbon guides and move the 

guides away from the striker bar. 

3) Place a .005" ( .13 um) gauge between the striker bar and head 

bearing (solenoid wires) and nnve the head in until the gauge 

is held snugly between the bearing and striker bar. 

4) 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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STRIKER BAR 

\ ~ 1 
~ 

RIBBON GUIDES 

.015" (.38nm) 

• 005" + • 001 " ( • 131111'1) 

PRINT HEA~ 
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 wi 11 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 lllDI). The gauge should read 1 lb 

+ 2 oz. (Figure 5-4) . 

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

.31" {7.Bmm) 

---~-ill~;:===~ 

(b) 

PULLEY BRACKET 

FIGURE 5-4 MAIN DRIVE BELT ADJUSTMENT 

Adjustment 

Loosen the two Allen screws holding the pulley bracket and 

move the pulley bracket in the desired direction; retighten 
the screws. 

(c) Main Drive Belt Removal and Replacement 

1) Remove the carriage assembly from the carriage shaft. See 

Section 5.3.15. 

2) · With carriage removed and assembly upside down, remove the 

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

3) 

4) 

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

remove belt. 

To replace, reverse procedure. 
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SCREWS 

0 

• 

ECCENTRIC BEARING 
SPRING 

FIGURE 5-5 MAIN DRIVE BELT REMOVAL AND REPLACEMENT 

5.3.4 PAPER GUIDES 

'nlere are three versions of the paper guide assemblies. Because 

each of the adjustments is different, step 2 of the adjustment check 

is divided between the two early models and a late 100del. The two early 

models No. 1 and No. 2 are top feed types and the late UX>del 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.) 
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STRIKER BAR 

EARLY MODEL #1 (FRONT} 

A 

~7-~~;-I --~~~~ \ 
UPPER PAPER GUIDE LOWER PAPER GUIDE 

PAPER GAP SCREW ADJUST 

---
EARLY MODEL #2 (FRONT) 

8 

BEND CORNER PAPER GAP ADJUST 
----·---~ 

--- -----------
LATE f«>DEL c 

------~STRIKER BAR~--------------, 

• BACK PAPER GUIDE 
EXIT POINT 

ADJUSTABLE SLOTTl1> 
PIVOT SUPPORTS 

~ 

-. .,, 

FORWARD PAPER GUIDE 

___ -:.::-;-; .. ~·-" . ,.,,..,.,.,~ 

SPRING TENSION ADJUST 

GU IDE SLOTS FOR 
PAPER-OUT SWITCH 

CARRIAGE GUIDE PLATE 

MOUNTING BRACKET 
• FOR PAPER-OUT SWITCH 

FIGURE 5-6 MODEL 72 PAPER GUIDE DESIGNS 
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2) Early Models 

CLEARANCE GAP 
010" :t. . 00511 

( • 2 51T111 :t. . 1211111) 

""' ----EXIT POINT 

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 piece of 

paper be pushed squarely through the guides as if paper was 

being loaded. In 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 

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 

poesibly causing the ribbon to be kicked off its guides during 

·loadi.ug of paper or top of form execution. 

A uniform gap of • 010" ±. • 005" ( • 25 DID ±. .12 nm) 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 Hodel 

The late model has a bottom paper feed system. ~See Figure 5-6. 

Like the early models there is a fixed and adjustable 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 

~he 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 

lbe early 111>del 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 lnltil 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 \.Ultil both screws are 

tight. 
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PHILLIP HEAD SIDE SCREWS 

® • • • 

0 
ALLEN HEAD OCKING SCREWS 

FIGURE 5-8 EARLY MODEL PAPER GUIDE ADJUSTMENT 

3) Early Hodel No. l 

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 mn + .12 mm) 

between the two guides. 

Early Hodel No. 2 

Adjust the two height screws (Figure 5-6B) to create a gap 

between the two guides of .010" + .005" (.25 mm± .12 111D). 

Late Hodel (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 roovement of the striker bar would result in a forward 

guide adjustment. See Figure 5-6C. The ad.1ustments for parall~lism 
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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) Remove frame assembly from casting (see Section 5.3.16). 

2) 

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 S-8). 

3) Remove paper-out switch wires. 

4) Remove lncking 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). 

5) 

6) 

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 

printer baseplate. 

8) Remove paper-out switch wires. 

9) Remove the two Allen head screws that secure the two pivot 

supports and carefully lower the guide through the bottom of 

the printer baseplate. 

10) Remove the five Phillips screws from the striker bar and 

carefully lower the back guide through the bottom of the 

printer baseplate. 

11) 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 !1¥)unting 

screws, one on each side of the print head. 

2) With a jewelers loupe (magnifier) look at the head bearing 

(Figure 5-9). All the solenoid wires must protrude .002" -

.005" (.05 nnn - .12 nnn) from the bearing surface. 
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PRINT HEAD 
BEARING 

(002" - 005 11 ) ( .005 cm) 

FIGURE 5-9 SOLENOID WIRE ADJUSTMENT 

(b) Adjustment of Print Head 

1) 

2) 

3) 

Remove the head cover by removing the two Phillips screws. 

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 ~). 

Turn the solenoid to be adjusted in or out while watching 

the solenoid wire at the bearing. See Figure 5-10. 

REAR VIEW OF PRINT HEAD 

// 
FRONT VIEW 

PRINT HEAD BEARINr, 

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 roore 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 tmscrew solenoid from head 

casting. See Figu~a 5-11. 

S'JONGE LUBRICANT PAD 

i r --, 
I 

• 

• 

PRINT HEAD 
BEARING 

NEW SOLENOID 

GUIDE TUBES 

FIGURE 5-11 REMOVAL AND REPLACEMENT OF SOLENOIDS • 
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5) Remove lubricant pad. Remove any broken wire material at 

pad location • 

6) 

7) 

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. 

8) 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. 

9) 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). 

10) Dab entrance to each guide tube with swab soaked with lubricant 

and run head in printer again. 

5.3.6 TIMING FENCE 

(a) Adjustment Check 

1) Fence and optical coupler should not contact one another. 
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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 nm). (See Fiaure 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. 

PtlOTOCOUPLER~ "jl 

MASK ~ I TIMING FENCE 
.010" - .012" (.25 - .3Qnn) - - ,290• !. .01• 

7. 411111 ! . 2511rn 

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 (. 2 5 - • 30 llld) between the optical sensor and fence 

by tapping the bracket with a screwdriver. Move the carriage 

frQm side to side to make sure the fence and photocoupler are 

parallel. Retighten the bracket holding screws. 
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TIMING FENCE 
SUPPORT BRACKET 

HOLDING SCREWS 
FOR FENCE BRACKET 

METAL FENCE SUPPORT 
STRIP 

PLASTIC SHIELD 

....... .. 

' 5 PHILLIP HEAD SCREWS 

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

HeigJ'!,t 

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. 

(c) 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 flat1~ead 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. 

FIGURE 5-14 PHOTOCOUPLER REl«lVAL 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) With power off and the printer cover open, push the carriage 

against the left hand rubber bumper. Turn power on, the 

s1>rvo circuit breaker should rt·main set. If the circuit 

breaker trips, an adjustment of the reed switch, SWO or magnet 

D11St be made. See section 5.3.7 and 5.3.8. 

2) With power off, push the carriage somewhere near the center 

of the machine. Turn power on. The carriage should return 

to the left. 'nle right side of the photocoupler must be 

between .125" and .25" (.32 cm and .64 cm) to the left of 

the 1st 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·1--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. 

3) 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 photocoupler 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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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 • 

SWl 

l~I ® 8 \\ @ ~ 

\;; 

~' 
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 ohnmeter for continuity while 

lJX)Ving the carriage magnet over the suspected switch or switches. 

Tite black lead on the plug is co11DDOn to all 3 switches. The color 

code for each switch is as follows: 

SWO (Violet),, SWl (Green) and SW2 (Blue). 

{c) Reed Switch Removal and Replacement 

Timing Fence Assembly Re110val 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 thi~ step first to 

prevent soldering iron from damaging the fence.) (Refer to 

Figure 5-13.) 
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2) Place the switch away from the fence and remove the vir•• froa 
the solder lugs. 

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

4) Readjust the switch. 

5.3.8 REED Sf!II'l'CH HAGNET 

(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 magd.et to desired location. See Figure S-16 • 

TIMING FENCE 

SHIELD ~ 

"" 

PHILLIPS HEAD HOLDING SCREW 

/ 
HEX MAGNET HOLDER STAND-OFF 

SLOTTED MAGNET 

1--- REED SWITCH 

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, (Pigure 5-17), 

there should be a gap between cover and paper feed sprocket 

of .025" to .030" ( .64 nm to • 76 mn). 

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

cover slot as shown in Figure 5-17. 

TOOTH 

Lj~I~µ 
""'""'"'---~~~·~"7'T'~~~~~ 

PAPER GAP) 
.025" - .030" 
(.6311111 - .76m) 

COVER PIVOT SCREW (2) 

SPROCKET 

COVER STOP ADJUST SCREW 

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 S-18. 

STRIKER BAR SCREWS 

PAPER FEED RETAINING SCREW FROM 
SPROCKET SHAFT HORIZONTAL ADJUST KNOB 

® 
SUPPORT SHAFT SCREW 

/ 
@,....•-----~PAPER VERNIER 

ADJUST SHAFT 

e e 

LOWER PAPER GUIDE 
ALLEN SCREW 

UPPER PAPER GUIDE 
SUPPORT SCREW 

l 0----j+--SIDE COVER GUIDE 

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 unscrewing 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 a~justing 

shaft, the side cover guide tube and the sprocket feed shaft. 

CAUTION: 

The lock knob unit contains a plastic dnsert 
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 and 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 im>lded 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 adj~1st knob, push the vernier clutch in 

and out. With the use of a feeler gauge check for a clearance of 
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(b) 

.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. 

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. 

IDLER PULLEY (TIMING GEAR) 

FO~uAT TAPE SPROCKET 

/ 

IDLER SHAFT 
r11Lu y WITH FLAN!iE 

SNAP RING (RELEASES VERNIER CLUTCH ASSY.) 

BEARING HOUSINr. 

VERNIER PAPER 

ADJUST SHAn 

FIGURE 5-19 VERNIER CLUTCH ADJUSTMENTS 
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· 3) If clutch does not fully reengage after adjustment, loosen 

the spring collar (right s!de 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 

S.3.13(c)). 

5.3.11 VERTICAL FORMAT UNIT (VFU) 

(a) Ad:justment Check 

1) llte curve of the sprocket should be uniform (sec Figure 5-20) 

and parallel with the curve of the housing allo~ing plenty 

of tooth height but not forcing the surf ace of the sprocket 

to interfere with the cover. 

HOUSING ADJUST 
SCREWS 

0 

COVER STOP 
ECCENTRIC 

0 

UNIFORM CLEARANCE 
.010 11 - .015 11 

(.25 ITlll - .38 nm) 

FIGURE 5-20 VERTICAL FORMAT UNIT ADJUSTMENTS 

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

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

• 

3) 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) 

5) 

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 (hold the 

Top Of Form switch down continuously): 

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

The stepping motor and VFU should be in phase. Connect a 

scope probe (channel 1) to pin Ri of the 6577 and another 

probe to pin s2• 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 housing 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 is 

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 M1 of the 6577 board. By 

doing this you will be looking at channels on either side of 

the tape. 
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B 
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0 

+5 

0 

+5 
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+S 

0 

+5 

0 

+s 
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CHANtlEL 5 

cw 

TNC:ORRECT 

ccw 

FIGURE 5-21 VFU AND STEPPER MOTOR PHASE CHECK 
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a-- COVER MOUNTING AND 
ADJUSTMENT SCREWS 

HOUSING 

FIGURE 5-22 VERTICAL FORMAT HOUSING ADJUSTMENTS 

TAPE GUIDES 

I \ 

TOP VIEW 

SPROCKET WHEEL 
AN~ HOU ING FLUSH 

D 
\ 

SPROCKET ALIGNMENT 
AND RETAINING SCREW 

REAR VIEW 

FIGURE 5-23 VERTICAL FORMAT SPROCKET ALIGNMENT 
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5) 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. 

6) 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 channel. 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. 

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

phase. 

8) If phase is off by 100re 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), .tum the Vemier 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 100tor 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 !RIVE ASSEMBLY 

(a) Adjustment Check 

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

the gear engagement arm and the motor shaf.t while the solenoid 

is deenergized. See Figure 5-24. 
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RIBBON ASSEMBLY 
HOLDING SCREWS (5) 

SOLENOID ADJUSTMENT 
SCREWS (2) 

~ 
GEAR ENGAGEMENT ARM 

FIGURE 5-24 RIBBON DRIVE ASSEJl'BLY ADJUSTMENTS 

2) Ribbon Tensim:i 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 is pulling should stop last. For instance, if 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. 

3) 

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 ARMS....._ 

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). 

J 

In this position there should be a distance of .040" (1 nnn) 

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 nm +.13 mn) from the top 

of the print head bearing to the top of the ribbon • 

_J_ PRINT HEAD BEARING IN 1st CHARACTE~ POSITION 

-t- Eb - - STRIKER BAR-

RIBBON TAPE 

---- -- - - -- -- --- --- --- ---------- CJ 
PRINT HEAD BEARING IN 132nd CHARACTER P SITION 

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 

(d) 

1) Solenoid Height (Figure 5-24) - With power off, loosen the four 

holding screws on the solenoid bracket and nx>ve the solenoid 

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

2) Ribbon Ten.sion 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. 

3) 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 • 

Ribbon Feed Mechanism Removal.and Replacement: 

1) Remove ribbon. 

2) Unplug connector from ribbon feed assembly. 

3) Remove the five Phillips screws attaching· the assembly to the 

side frame and base (Figure 5-24). 

4) Reverse procedure to replace. 

5) 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 lb. (See Figure 5-27.) 
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0 
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 .l" (. 25 cm), 

the scale should read 1 lb. (See Figure 5-28.) 

(b) Adjustments 

1) Paper sprocket drive belt - To tighten or loosen this belt, 

loosen the two screws holding the bearing housing tQ the side 

frame and move the bearing housing which in turn will UK>ve 

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 

BE/\R ir;G 1-'<'l 'S H:G 
HOLDING SC1E~~ :~) 

-··-, 
' 7 I. n 

11 

BEARING HOUSING t!t=1:2 
I 

CQJ I/ 
STEPPER MOTOR BELT 

STEPPER MOTOR 
HOLDING SCREWS (4) 

I DRIVE BELT ADJUSTMENT 

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) 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 #6Sl-1729 from end of bearing 

housing Part #461-318S and the complete vernier clutch assembly • 
will pull out. 

6) To replace belt, reverse procedure. 

7) Check belt tensions per Section 5.3.13 (a) and (b). 

8) Check all VFU adjustments per Section S.3.11. 

S.3.14 TACHOHETER AND DRIVE MOTOR ADJUSTMENTS 

(a) Adjustment Check 

1) With tach and servo assembly removed from unit a force of .SS 

lbs. (2SO grams) should deflect belt .OS" (.12 cm). See 

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

2) Drive Motor and Carriage Drive Belt - A force of 1 lb. should • 

deflect belt .10" (.2S cm). See Figure S-30. 

• 05 II ( l • 2mm) 

DEPRESS 
.55 LBS 

FIGURE 5-29 TACHOMETER BELT TENSION CHECK 
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DEPRESS 
1 LB 

FIGURE 5-30 DRIVE fl>TOR AND CARRIAGE DRIVE BELT CHECK 

{b) Adjuat:Mnt of Belt Tensions 

1) Dri.,,. Motor and Tachometer Belt - Loosen two Phillipa screws 

under tachometer and move it in desired direction as shown in 
Figure 5-31. 

2) Drive Motor and Carriage Drive Belt - Loosen four Allen screws 
I' 

holding tachometer/servo assembly and move assembly in desired 
direction. See Figure S-31. 

(c) Removal and Replacement 

1) Remove frame assembly per Section 5.3.16 to aeceaa carriage 
drive motor and tachometer assembly. 

2) Disconnect J4 plug • 

3) Remove four Allen screws that secure the drive motor and 

tachometer to printer base plate. 
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DRIVE r«JTOR AND 
CARRIAGE DRIVE BELT 

ADJUST SCREWS (4) 
SERVO DRIVE MOTOR 

DRIVE MOTOR AND 
TACHOMETER BELT 
ADJUST SCREWS (2) 

ORANGE 
TACH + 

BLACK 
TACH • 

FIGURE 5-31 DRIVE f«>TOR AND TACHOMETER BELT ADJUSTMENTS 

4) To replace carriage drive motor md tacbmuter uetmbly, 
reverse procedure. 

5) Readjust carriage drive abaft and beari.na houaina uHllbly 
drive belt. 

5.3.15 CARRIAGE ASSEMBLY RBM>VAL AND REPLACUBN'I.' 

1) Remove the ribbon frc;m around the ribbon guide• on the carriaae 

assembly. 

2) B.einove the print head assembly per Section S.3.S. 

3) Pull the finger board for the photocoupler 8lld diaconnect the ribbon 

cable by removing SCt'8W8 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 11Crews - C & D 

early model)(l screw late model). 
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RUBBER BUMPER 
CARRIAGE STOP 

E & F 

• FIGURE 5-32 CARRIAGE ASSEMBLY REMOVAL AND REPLACEMENT 

• 

5) Remove the left main drive gear by removing Allen screws E and P. 

6) Remove the main carriage belt from the right drive gear. 

7) Bold on to carriage asseni>ly and do not allow 'it to tip and gouge 

the t:lming fence while removing the spring. The spring releases 
the carriage from the. carriage shaft. 

8) Slide carriage to the left and off the carriage shaft. 

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

lO) Readjust belt tension for the carriage ·assembly • 
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5.3.16 l'RAHE ASSEMBLY REMOVAL AND REPLACEMENT 

The frame assembly contains the paper movement sprockets, VFU, 

vernier clutch, ribbon drives and paper guide assembly. Thia 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 • 

1) Remove right, left and rear cover. (Refer to Section 5.3.17.) 

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 Micros-witch 

(c) Left and Right Hand Ribbon Drive Assemblies 

(d) Vertical Format Unit 

5) Remove the four Phillips screws holding the frame aasembly 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 stepp'er 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. 
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REMOVE 
PHILLIPS SCREWS (4) 

HOLDING FRAME TO 
CASTING 

0 0 0 

STRIKER BAR 

FIGURE 5-33 FRAME ASSEMBLY REMOVAL AND REPLACEMENT 

5. 3. 17 COVER REMOVAL AND REPLACEMENT 

1) 

2) 

3) 

'1'he 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 ~ight hand cover. 

'1'he rear cover is reiloved by lifting from the bottom straight up 

an~ detaching the ground lead • 

'1'he front cover is removed by lifting it straight up while it is 

closed. '1'his will lift it from its pivot. '1'hen detach the ground 

.lead. 

5.3.18 CAR,RIAGE 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 

ahaf t 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 movnting screws. 

The new guide ahaf t must be 111>unted with the bar extended further 

to the left side of the casting. Install a new bumper assembly (WLI 
451-4332) on the end of the shaft (1 screw). The replacement shaft may 

not seat identical to the old shaft. The striker bar 1111st be adjusted 
to compensate for this difference. 
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6.1 INTRODUCTION 

SECTION 6 

MAINTENANCE 

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

preventive maintenance and troubleshooting. 

The diagnostics section contains a description, 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 probl~. The tables colllllence with the 

most colllllon 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.l LONG VERSION DIAGNOSTlC (BLOCK 1 OF TAPE) 

1. 

2. 

J. 

Load first block of tape into memory. 

Key CLEAR EXECUTE, WAD EXECUTE and RUN EXECUTE • 

The CRT will have the following printout: 
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TABLE 1 

SF KEY 0 .1 CLEAR TEST 
SF KEY 2 LPO TEST 

RUN AND CONTINUE 
SF KEY 15 COMPLETE TEST 

RUN AND STOP 
SF KEY 3 VERTICAL TABS 
SF KEY 4 SINGLE CHARACTERS 
SF KEY 5 RANDOM BLOCKS 
SF KEY 6 132 CHARACTERS 
SF KEY 7 EXPANDED CHARACTERS 
SF KEY 8 ''11JIHZ .•. ' EXPANDED 

SF KEY 9 LINE FEEDS 
SF KEY 10 VERTICAL TABS 
SF KEY 11 EXPANDED CHARACTERS 
SF KEY 12 132 CHARACTERS 
SF KEY 13 ALARM 
SF KEY 14 SINGLE CHARACTERS 
SF KEY 16 FORM FEED 

6.2.2 TEST FUNCTION DESCRIPTIONS FOR HODEL 72 

(DISPLAYED ON CRT) 

l. SF KEY 01 - CLEAR TEST 

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

a delete code. 

2. 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. 

3. SF KEY 15 - COMPLETE TEST 

Will check alignment of VFU and all functions of printer with 

a character quality test. 

4. SF KEY 03 - VERTICAL TAB 

Will check punched tape for proper vertical tab length and 

then continue with complete test. 

5. 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. 

6. SF KEY 05 - RANOOM BLOCKS 

Performs a print quality test by selecting random blocks of 

characters. 
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7. 

8. 

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. 

9. SF KEY 08 - "TUIHZ" •.• EXPANDED 

Printing of a specific pattern of characters. 

10. SF KEY 09 - LINE FEEDS 

Will execute three (3) consecutive line feeds. 

11. SF KEY 10 - VERTICAL TABS 

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

12. SF KEY 11 - EXP ANDED CHARACTERS 

13. 

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. 

14. SF KEY 13 - ALARM 

Will cause the bell alarm to ring three times. 

15. 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. 

16. SF KEY 16 - FORM FEED 

Will execute consecutive form feed checks for proper page 

length • 
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H-''.?Jt<GH-1¥.t:Ht<.'Gl<.'GHJK!. THIS IS TIE FIRST LINE OF Tl-£ PRINT OUT 

6. THIS IS Tt£ SIXTH LINE. 
7. VERTICAL TAB STARTS FROM THIS Lil'E 

12 • VERTICAL TAB • 1-EXCOB> 

LONG VERSION DIAGNOSTIC 

13 • VERTICAL TAB .• l-EXC09) 

2-'t • VERTICN... TPB • t£X COB> 

30 • VERTICAL TAB • t£X<OB> 

36 • VERTICAL TAB • HE:ICCOB> 

'ti! • VERTICN... TAB • t£XC08) 

48 • WRTICAL TPB • t£X<OB> 

511 • VERTICN... TllB • t-t 'HOB> 
55. TtE !'EXT TEST IS FtJR TIE LINE' FEl:D ailE t£XCOi\) 

59. nus LINE 90..LD BE PRINTim BEFORE EN> IF DOCtMEHT 

• • • 
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1.-------------------------THIS st«l.LD BE 1lE FIRST LillE AFTER EN1 DF OOCU!'IENT.-----------------------------------------------------
A 
8 
c 
D 
E 
F 
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n. \'ERTICAL TM. t£X(0B) 

48. 1(.\ LUE-FEEDS. t£XCOI\) 
5(.\. YOU 90.1..D tEM n£ BELL SCl.N> TtfiEE TJllEI. 
SI. AFTER TI119 Lii£ JS PRINTED TI£'RE StO.LD BE A RJltM-FEED 
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00 

10. REM PRTDOIOA 00-00 f./i!0/75 . 1aooe 
lSZ•O ~ 
CO lllfll TfU H.Cf(S)i!6. IfU >S.C1•<5>i!6,MM.Cn<e6> 1 
.:!!SELECT PRINT 005 
~!NT t:EX<0103) 
a3»RIHT TAIHi!O>: •g= KEV 0.1 CLEM TPn"• , 
c?'tPRINT TA8CC!O>: •SF i<EV 2 LPO TEST• 

'i!!IPRIHT TA8Ca>): •SF l<EY 15 CCllPLETE TEST• 
~INT ioftt.l'f /lHJ COOIU RUN AN> STIP• 
27PfUMT "9F KEY J VERTICM.. TABS SF t<EV 9 LINE FEEDS" 
a!PP..JH.T "F ~EV It BINCLE CHMACTERS SF KEY 10 ·VERTICH.. TABS• 
aPP.!l'fT "9F MEY S • RIHXJ't Bt.DCKS IF KEY 11 EXPANJED CHMACTER9" 
~INT "SF KEY 6 13'! CHMM:TERS IF KEY li! lE CHMACTERS• 
31PIUl'fT "SF f<EY 7 EXPH«E> CHARACTERS !F KEV 13 Ai.ARM• 
3CPRINT •BF t<EY 8 'TUIHZ ••• ' EXPNIJED 9F tcEY 1·4 SINGLE CHARACTERS• 
33PRIMT TAIH!li!): •SF ~EY 16 FORM FEED• 
3't9ELEC1 PRINT· 215( l:x!> · 
.':IS!':fTDP 
~!.ECT PRINT 215<1~> 
ti~IHT • L THIS IS Tl£ FIRST LifE CF 11£ PRINT WT" 
~PUNT :PRINT :PRINT :PRINT :PRINT •f>. TiilS IS Tt£ SIXTH LINE.• 
E-Of'RlKl ·1. VERncAL. TAB'STMTS P.."RtJll nus LINE· 
70FOR 1 r nu 9 · 
IID!'I,. < J+ H ttt-
'!'t.~ l !'rf t£-:!Ol'HPRINT N:•. VEJUICM.. THJ • t£XHJIU" 
1L~f:Y.T I • 1 · 

lL'l!:IF Z•l TI£N 1320 
llOPP.IHi •s;. Tt£ NEXT TE9T IS Ftll TI£ LiiE ·FEED CCDE t£X<OA)• 
12'JFOR IrlTO 3 
13'-'lf"ft IMT t£~ ({\f'\) 
11!'.:.'!IE:ii'.T I 
14SIF z~J 1l£N lli!O 
lst.~!l'IT ·s~. THIS LUE 9f.1l..D BE ,._INTBD ~END l:F ODC\IENT" 
IS'-'PP.lMT •1.---------------~---------THIS EIHIJlLD BE Tt£ FIRST Lll'E AFlER EJIL' CF OOC\Jl!ENJ.-~-----------------------------------------
--------.--• 
11't'IA9 .. ~)( ( 41 OD<J0420DO()lt300()()4~50000tif,(J[)) 
U!OPRINT M' 
18SIF Z•l THEJof 1~ 
!'i:.'O FOR Ial TO 10 
av;:- ~INT "MC0EFGHIJt<Lf'NJIORS1\JVNXYZ1~56"""°-•! ... i:t .. 0-+': I. J: ?Ael'cct•fohi iklmnot1or1tuv\'m1r !W.xttr*( '-+12:!1t5€>7B<:.'f_,_,,': /.: '?. l'\!:.<("!:."-·F 
GHJ.w.t.JNPO• 
~10 PRINT 1-EX<OE>:PftINT "TTTT••••555~ittt ..... ::::::::ttttttttTT••SS...tt""::::tiiU!tB""""4" · 
~i!!O HEY.T I 
.?:i!'-~l"f! Ir l TO 5't 
c1t~1p.!r "·M!": 
i!!;IJl'E l':T I 
~OPP.JHT ~)(<CB>:PRINT •-rt. \JERTICM.. TM. HiJC(CJ8)" 
croF~ I" ITO 10 
~IMT ~)((QA) 

~1.T I 
3'.~IMT •1ta. 10 LllE-R:EDS. 1£X(QI\)• 
31 OPR INT • THIS LINE fHJll.D fl!DT BE. PfUHTED. lN.&E TtE ,fUNTER JS NOT RE!IP(N)ING TO THE OEL.ETE c~ I-EX ( 7F) • : ..ex <7F) 
3~1NT •!3(). Yru l!HJl..LD HEAR Tt£ BB..L 9EUI> THlft:E TIIES" 
3~INI t£Y.(07) 
3~~QR O= !TO 300 
.~5'-' ME)':T. D 
-*t'f'H Il'IT t£Y. < 07) 
310 FDR t\., lTO 3'JO 
~ !EXT 0 
?!OPRIP.!T HE:ii'.<07) 

• • • 



• • 
~5 JF Zrl ll£N lli!O 
'tOOPRINT •51. AFTER THIS LIN:. IS PRINTED TI£RE 90.l.D BE A FOOM-FEED" 
'tlOPRINT t£X COC) 
'120 N"l 
't~ P3=1 
't'tO FOR I"'' TO i!6 
tiSO BINCSTR<I•<1>.l>>•INTCRNDC1>~•33) 
~~o ca.<I>•STRC!t(l).1) 
't70 STRCltC1>.2>•STRCl9Cl>.1> 
'tBO MAT CCJIY ItC> TO CltC><P3.S> 
'i!O P3 .. ~3•5 · 
500 N:XT I 
510 FOR Jr. 1 TO 26 
S.."'O PRINT TAB<I*5-S>:C2tCI>: 
!-30 NEXT J 
5110 FOR I•l TO S 
SSO FOR J•l TO S 
56<.' PRINT CltCJ>: 
570 NEXT J 
Slro NE"l ~ 
590 PffIMT H!:.XCIJD) 
W) NrrN•l 
t:.H.' IF M<'.lOT~f'I 430 
~ PR!flff HEXCOC') 
E:~ P3~1:N•33:P4•l 
6.t:'J FOR 1 ... 1 ·ro 130 
650 IF N <• 1£!6 THEN 670 
66t' N • 33 
670 BINCI•~l>)nN 
fPO N .. ,., .. 
690 MAT CCJIV Itc) TO etc) ".P3. l> 
·100 P3•P3+1 
710 NEY.T I 
7~J ~L1P. !vl TO 95 
1"30 F-CJP. J=l TO S 
7~0 IF P4•2THEN 770 
7S'J PRINT Ct<J>: 
715'-' CO TO 71ID 
no f'P.lNT HE)((C'E,:Ct<~'>: 
7HQ NEXT J 
7~ nc l) "'5TRCC11(5) .£!6.1) 
~00 ""11 COP~ Ct<><l.129> TD Clt<><2.129i> 
810 M.~T COPY T9<><1.1>TO Clt<><l.l> 
fC!t' MA1 COPY C191) TO Ct() 
83') MBT I 
B35IF Zrl TtEN 13e0 
e'llJ IF P4:"1 THEN IHO 
850 Plt.,2 
!r:·O COTO 7i!':I 
IHI) ~Ril'!T ~.)((0C) 
ag0 A•~·ruIHZ-/.W+/TUIHZ-/.t+/TUIHZ-/.~+/TUIHZ-/.1+/TUIHZ-/.t+/TUIHZ-/.~+/" 
t!"~~ f-!JH I = l TU 25 . 
~PP.INT HE."'.UJE>:At 
9W l'E". r J 
':lC(' FIJH 1 ,., ! Tll 25 
":'~ PR!MT A~:l\'91 
':t'tt' Ml:)(l I 
':.''1 !:-f.fll(.I i? 1 
1 ! ~1.1 f.'f=.F!'-M' (12 

11BSC,1':.LETT PA!"fT 215( 132.' 

• 



11':'C.~~~ ---------------------LPO TEST 
!1~5 FL'F! !=1 l~ !~ 

! i!OOF'!o! ! M J Hf.:.I( ( C~t=.AOO'>EBE9F3.'W05~1!'3F'tAOCt!E 1 F3AOO'te:BE5AOCCDOCF AOCFFOf-ltE'3EFEEl\00'tEl'!E SF 3f:'.5".0Cl"!El=F 2F bF 3 "0!Y!F.9!: ('E(' A0<' ="!'-. ~~"'-''.'f-L !'-" ,, .... L -" :•L 1:1="F.2F.~'t) 
L~10 l'!'::-!T I 
!~JS S!OP 
! ~50".JE!-""f'M' 00 
1~09ELECT PRINT "15 
!~7~P.!HT "HJGJWJHJKGH!UGKJGHJK.• 
!29'J910P 
! ~'!:fl'!'!' 0 ! "Cll'IT! NL.IE• 
!~Il'off HE)((t't'> 
13H."X!Tt' 2! 
13.:!0;t .. (.\ 
! 3?SG!J1Q i!J 
! ~~F-1'1' !O 
l3'l~El'I -------------------'JERTICAL TABS 
1-"'!S~LECT PP.IMT a!S< Bi!> 
1351)? .. 1 
! *'Jl;;ff!' !..! ~(I 
! .~ :'t~a;·FM"' (~-' 

-· !!~!::f'! -------------------LUIE Fl:"EOS 
l~ffSSf:.'.ECT PP.IM! 215< !::ct~) 
n~-'!"1 
1'!tl'J'.?Ol0 110 
1 ": ! t'!JEFFM' !a 
!":""-.~.!'! --------------------CHARACTERS 
!'l~S5'£LECT PRINT .:!15(132> 
''t~) ! ... ! 
! 'l 't(llJQTO E<:Y.> 
!':S0t'€!-HI' !3 

1'1~~~ --------------------ALAR~ 
1-'!€-!:.S!:LECT PP.INT ~15( 1.32) 
1'170Zr1 
! ~~OC!OTO 320 
l'?~H-N'03 
! SO'JG!J10 €-0 
!~l~FM'O't 
!~i:!'.:1'20TL1 1H' 
I !:!:cr~FfW•J!:. 
J !::~tY.:;tt"Jt.I ': f!!_; 
! ~ 7'-~-'!::':FfM''.:W:. 
I !;f!t;.1 GOTO ~:3'.;' 

15~FFM'07 
1S~2f'::Jn! 
! S~3111,.,33:Plp•a 
!H~OTO E-'tO 
lf!OQ!:FFN'OO 
l~~ff!C.• !90 
14:-~FN'll 
l~~t~~ ------------------E~PANDED C~ACTEftS 
JE-~')SE:"LECT ~ll'JT 215U3C!> 
1~z .. 1 
1 f.E-l fl3n 1 : l'f1r ~3 
l~SP .. •i? 
1£-700010 6/tO 
1 E-~f;N I 1 't 
!~~ ----------------SINGLE CHAR. 
17{'1(_'9ELECT PH!MT 215<13i?) 
'711J!r! 

• • • 



0\ 
I ..... ..... 

• 1 ·raocoro 1 ·10 
17300'=..FFN. 15 
17't'X!HO 39 
17SC'OEFFl'I' 1E-
17~0PR!MT HE'.1: <OC) 
1770GOTO 21 

• • 



6.2.3 SHORT VERSION DIAGNOSTIC 

1. Perform the following functions in order shown: 

Key CLEAR EXECUTE 
Key .LOAD EXECUTE 

Key RUN EXECUTE 

2. The CRT will display the following readout: 

LIST AVAILABLE FUNCTION SFOO 

DIAGNOSTIC TEST FOR 66 LINES/PAGE FORM SFOl 
SPACES FOR ADJUSTMENTS SFlS 

CHARACTER QUALITY TEST SF14 

a) LIST·AVAILABLE FUNCTIONS SFOO 

will list available functions. 

b) DIAGNOSTIC TEST FOR 66 LINES/PAGE FORM SFO 

Complete diagnostic checkout. 

c) SPACES FOR ADJUSTMENTS SF15 

This test will cause spaces to be printed (printing 

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

d) CHARACTER QUALITY TEST SF14 

This test will print regular and expanded characters 
for quality check. 

6-12 
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• • • I. THIS IS Tt£ F!R9T L!l'E OF THE PRINT OUT 

6. T~IS I9 THE SIXTH LINE 
7. \'ERTICAL T'AB 9TMT9 FR°"1 THIS L Il'E 

SHORT VERSION DIAGNOSTIC 
11?. VERTICAL Tl\9. HEXCOB> 

18. VERTICAL TAB. !-EY.(<.191 

i?llt. VERTICAL TAB. HEX<OB> 

30. VERTICAL TAB. HEXCOBI 

36. 'IER11CAI_ Tf\!3. HEX<OB> 

42. 'IEJHICAL TAB. HEX<OB> 

1te. VERTICAL TAB. HEXCOBI 

~It. VERTICAi_ TAB. HEXCOBI 
S!-i. "!"HE l'E:O:l TEST IS FDR Tt£ LIPE FEED CCDE HEXCOA> 

5':'. THIS Lll'E SHDIJLO BE PRINTED BEFORE El'I> OF ODCl.J'IENT 



1. -------------------------Tl-tIS SHCJLLD 9E Tl-£ FIRST LillE AFTER EN> OF OOClJIE:NT. -------------------------------------------- - - ---· -·-··-,._ 
B 
c 
[\ 

E 
F 
ABCOEFGHI Jl<Ll'PllOPORSTU'l\•l)(VZ12345678'30-.. ! ... %Hr*()-+.:/ •• :? •• •bcdefohi; k hnnOl'OrltUYWH z ! 0tt#f%tllr* () -+1234SE·7~-=:? •• ·': 'l'\~C':IC:Fc•• ! -'" 
TTTT====SSSSwwwwi f. i i""""MM:::::::: iii iii i iTT=.=SSww'i iMM:::::., 1.; 1~~f::-!'f-::"r-!"!''! 
ABCDEFGHI JKLl'l'IOPQP.STlNWXVZ1231tSE.78"30-= ! ""9:Z:tllr* ( )-+ •: / •• :? .. •be def ohi ik 1111T10l'or1tuvwxv z ! '8f%tllr* () -+1234567890-=: '.' •• /: 'l'\~ 1.'!.'E"''.""'' .1"'. 

TTTT====SSSSwww"" iii i~:::::::: 1 iii iii iTT==SSw~• 1 1MM:::: 1 .; 1 !HE'~~!''"'!~' 
A9CDEFGHI JKLMNOPQP.STlNWY.VZ1234SS78'90-.. ! ft•XHr*O-+': / •• :? •• •bcdef ohi i k lmnooor1tu'lwx v z 1 f!tl'f;%tllr* < >-+ 12345E7e':llJ-=:., •• /: '!1.9 1_·f'!+c•• ! •1 f' 
TTTT= ="' = = SSSSww- ...... i '"'""'"""'= : : : : : : : 1 ...... i .... i -rT= = ssww .. 1 r"IM: : :: :: ., .; .; 1 ~'-'P.~~"'"!"' 
A£1CDE.FGHI JKLM"IOPORSTUVWXVZ12345€-78'90-" ! -...u!i* < >-+': / •• :? •• 11bcdef oh i ik lmnooors tuwix v z !@#•r.tllr* < > -+ 1234SE.78'="J-":? •• 1: 'A••rf'~l=C"'! "' 
TT.TT====SSSS~ww i ii iMMMM:::::::: 1 iii i 1 i i'T"l-==SSww 1 iMM:: :: : 1 1.; 1t•f:.-!'f"~'"!",.'' 
Al:KOEFGHIJKLMNIJPQRSTUVWXVZ12345678'90-: ! N•Xt!i*( ) -+': / •• :? •. ab cdefohi; k lmnot'orstUYl"IXY z !@t!•ntllr*( ) -+ 123't5E·7!:!90-=: '.' •• I: 'I'':'('[ ~i:::r_·i. ! ·"' 
'TTTT====ssss ..... w~ ...... iMMMM:::::::: 1 i .. i 1 .. i i"l''T"==SS•""'""' 1 1f'1M::::: 1 1-; "1f:::'~!:-~r-••"'"" 
A9COEFGHI JKLMMOP(!HSllMJXVZ12345S7890-: '~Xtllr*< )-+': /,.:? .. abcdef ohi; k lmnol.'ors tuvwx v z ! iH•%tllr* ( ) -+ 123't5E·-ft:r:m- ~: ·.1 ••. 1 : '"!"'."' 1!:'- 1.'L' ! .'" 
"l"'TTT====SSSSww"""" 1 1 1 iMMMM:::::::: iii i 1 -t -t 1T'T,.,-=S!S""w -t 1MM:::::: ~ -! ! .,~,_..!':--~~·!"'~,., 
A9C!JE"'CHI JKLMNOPIJRS1LMJ1.VZ1231t5€.7E'3{'-= ·~%t!i*< >-+': / •• :? •• iibcdef oh i; k lmnooor~ tu'.'1·1x v z 1 ~:r.t~* () -+ 12345E-7P.'?O-:-: '1 •• ·': 'l'':'C'":i::r:LI 1 .w 
T-f"TT ====SSS S"°"WIW'""' i i 1 i MM~: : : : : : : : 1 i 1 1 -t 1 1 1 -T-f' = = S Sw\•I i 1 r"11"1: : : :: ., -! 1 "! ~ ~!o-~F~" !"''"' 
ABCDE:FGHI JKLMNOPIJRSTLIV\>JXVZ1234SS78'90-= 1 ~Xtllr* ( )-+': / •• :? •• abcdef oh i.; k lmnopor~ tu'.'wx v ! 1 '!1#'$!tP<* ( J -+ 123'•5E· 7H'::•(J-":., •. ·': '"':"."! '~- • C .. r .'" 
TT'T"l-=~=-==SSSSw""'w""' -ti 1 iMMMM:::::::: i-; .. i .. 1-; 1-r-T==SS\N'-"I.; 1MM: =::: ·t ., "! .,r:~~'f!'-'''!•••"' 
A8CPFFGHI JKLl'P-IOPOOSTLl'IWY.VZ1234567890-" ! ~XtPr*< )-+': /,.:? •. abcdef oh i ; k lmnoPorio tuv1-1x v z 1 filt!t'.:t~* () -+ 123't5f·7~0-=: '.' •• 1: '"1-''.'!·v,i:r:" ! '" 
TTTT====ssss ............... "" .. 11 iMMMM:::::::: ii-ti -t-; 11TT,,,.=5Svn"'i 1MM: = =:.,.,., .,~"•f:~!-'!'~'"!'' 
A9CDEFGHIJKLfl!llOPIJRSTLMIXVZ12345G7890-= !O!tl•Xtllr*< )-+':I •• :? •. ab cdef ohi; k lmnooorstuvwH r ''llt!~'.:te<* () -+ 123':SE·7l"30-,.: ., •• 1: '"~Cll!·."C'-'' '" 
"l'TTT = = = = ssss""""""'"" 1 i .... MM~: : : : : : : :: .. 1 i ........ -; -y-, =""" s s"''' ..... -; 1 ,..,~: : : :'. -; ' ~ j ~E>fc-'!''" ~·" 
ABA8 ABABABABA9ABA9ABA9A9ABABA9AeABABABABABABABABitiBABABABABABABAeABA8ABA9ABA9 A8ABABABA9ABf·.9 .l\BA9 L\Br\BABABAB A9.AB A9 i\9 "-!" ".!? ."!" ""' {\<-4 "'! "L• "':'" L• " •• 
AB/!\BA9ABABABABABA9ABA9ABABABA9ABABABABAEIABASABABABABABABABABABABABABABABABABA8A9.A9AE.'A9A!li\BA9ABA9A9ABABA8A9ABAB.t\8A!':'N''"~"'\'-l"'~"~'""'"-''" 1 -'"'' 
A9ABABABABA9A9ABABABA9ABABABA9ABABASABAEIABASA9ABABABABAB"8ABABABABAB~ABABl\BABABABABAflA8.l\9."'YA9ABP.9ABA91".9.l.\8Ae."'~/\B"!'!.l'\9!•e"~-'/\!'."<1 WM•".c'""' 
P..BA9ABA9P..BA9!"19AB.A9ABABABABA9ABABABABABABABABABABABABABABAeABABAflAeA9ABA9A9A9P..9N3A~A9.~~('.9/~9.l\!':l~.BA9A8ABNo1A9A9AB.'!\<J4.gl\'3!'"4"1:J.".'~"µ"l:J""'"~'"c'"'-' 

37. 'JERTICAL TAB. HEX<OB> 

48. 10 LIIE-FEED9. HE:O:<OA> 
50. VIJU SHOULD HEAR Tl-£ ~ SCJlN) Ttflf"E Tl MES 
51. N"TER THIS Lil'I!; IS PRINTED n£'RE 9-DJL.O BE A FORM-FEEO 

• • • 



CJ\ 
I .... 

VI 

• • • 
66. --- ------------------ -------------------------------- ----- - -- ----- - - --------- ------ ---- - - - - - - -- - - - - - - -· - - - - - - - - - - - - - - -- - - - - - --

THXS XS A TEST OF THE WANG MODEL 2272 MATRIX PRI:NTE::.R TEST Tt·'--=~y 
ABCDEFGHI Jt<L""'°"'<JRSTUVWY.YZ 1234567890 !~:Olli*()-+>:? •••• I:<•- ab Cdl!fatd. i k lr.maoar! 1:UVNXY? ab cdef oh i; k I l"nl:'!' ~ r ~ tU'."'.'~ y: ! :'?.~1~5< ·1~·, .. _.,_, 
abcd•+ah~ik1mnooaratuvwxvz 1234567890 !~tt$~~~-(>-+>:?--/~<~----,
THXS XS A TEST OF THE WANG MODEL 22"72 MATRIX PRINTER TE~3"!- -, E-_":~-. 
ABCDEFGHIJt<lJll'«IP<JRSTUVWY.YZ 123't567890 !9"'ttlli* ( )-+>:? •••• /: <•- abcdl!fahi i k lmnooors tu•Mx '! z at- cdef 'Jh i ; k Jrnnol.' 'Jrr tm•1·:~ v ~ 1 :~?:'4~·<:' '''o!':''' 
~bcd•+oh~ik1mriooaratuvwxvz 1234567890 !~#~~~&-<>-+>:? __ /:~:~-~--,~ 
TH XS XS A TEST CJF" THE WANG MODEL 2272 MAIR I X PR I: "ITER T~.:'.<.::n T E::'f:q 
ABCDEFGHIJt<Lfl!'JOPIJRSTl..IVWXYZ 123't567890 !n.%tlli*( )-+ >:? •••• /: <•- abcdefohi i k lmnoo'Jrs1:uv1·.o~v z ab tdl!'f oh i H: lrnnt't' ~ rr 'h!'. 0 1·1~ v z l 2_~1~<:<:-.'?0?'.' 
abcd•+ah~ik1mnooaratuvwxvz 1234567890 !C!!#~~~&-c>-+>:?--/=<--~---'~ 
THIS IS A TEST OF THE WANG MODEL C!.272 MATRIX PRINTER -, EST f !:'-'f:3"!" 
ABCDEFGHIJt<Ll'l'«JPIJRSTUVWXYZ 1234567890 ! "9%tl!i*( )-+>:? •••• I:<=- abcdef ohi i k lmnooar! 1:u•.•\·I~ '!? ab Cd!!' ~'Jhi H: l l"lnO(I a r !. ~L'.'.'l·I~ ,. z ! e -~b~~ 1 ~'"'' 
ebcd•+ah~ ik1mnooors.tuvwxvz 1234567890 !C!!,..$7.:~~-c >-+>: ?_ .. /:: <,__ ___ ._ ____ _,,~ 
THIS IS A TEST CJF' THE WANG MODEL 2272 MATRIX PRil'ITER "lf=:ST TE":·_n
ABCDEFGHI Jt<Ll'l'«JPORSTUVWXYZ 1234567890 !"11%tlli*C )-+>:? •••• /: <=- ab cdefahi i klmnooars tU'.'\'IXY l ab cdef 'Jhi ; k lrnnoM• r~ ~ uv1•P '!I ! ;:>_~'·"~- -,~_ .. ,.,_, 
abcd•+oh:i ik1m-nooaratuv""'xvz 1234567890 !f!P#-$r-~&-c )-+:::-: ?. - .": ~--~---•· ·----"~
THXS IS A TEST OF THE WANG MODEL 2272 MATRIX PRINTER TE":.--3T n=:.<:3! 
ABCDEFGHIJt<Ll'l'IOPORSTUVWXYZ 1234567890 ! .... %tlli*() -+>:? •••• /: <•- ab cdefahi i klmnoDarstU'l\'IXY l ab cdefoh ii k lrr.~t"(I :ir~ ~UVl'IX y z ! 20''i~t: 7 !'!':". 1 

abcd•+oh:i ik1mnooarstuvwxvz 123-4567890 !~tt-..r-,...&-c >-+>: ?. - .": ~--~ __ ..._ ___ .... _,, .... 
TH:rs J:S A TEST OF THE WANG MODEL 2272 MATRI x PRINTER IE'!:::n TE·~"'T 
ABC0£FGHIJt<Ll'l'«JPIJRSTUVWXYZ 1234567890 !"11%tlli*( )-+>:? •••• /:<a- ab cdl!f ahi i klmnooorstuvl'I~ v z ab Cdl!f atd i k lmnol.' ~ r~ ~uv1·n ,. : l 23'"'" .'u'-'" 
abcde+ah~ikimnooaratuv""'xvz 1234567890 !@#•~~&-C>-+>:? .• /:~~-~---'
THXS IS A TEST OF THE WANG MODEL 2272 MATR:T X PRif...,TER Tf::.S-Y ., !":'":·_,,-
1\BCDfo"FCHIJt<Ll'l'IJPORSTUVWXYZ 1234567890 ! .-.xtl!i* < >-+>:? •••• /: <•- abcdefaht i k lmnooorstuwix v z .:ib tdl!f oh i ; kl mnoo :ir ~. tu•m• ": l r"'•~-<- -,~1·=>1_' 
abcde+ah~ikimnooaratuvwxvz 123-4567890 !f!P#~~~&-C)-+>:?.-/:<--+---~~ 
TH:rs J:S A TEST CJF THE WANG MODEL 2272 MATRI x PRINTER ·r ~Sl ·r-E-.:_.::;-! 
ABCDEFGHIJt<LI1'1CJPORSTUVWXYZ 123'tSG7890 ! ... %tlli* ( )-+>:? •••• /: <•- ab cdef oh.i i k lmnoo::Jrttu•/!•IXY? ah c def 'Jh i ; k ll'lnt'!:' ::Jr·:; t ll\'\•1• v 7 ·' 2 ~'lf ~':L """'-' 

abcd•+ah~ik1m-nDQoratuvwxvz 1234567890 !f!P#•~~&~(~-+>:?---"=~--_._ __ ,~ 
TH:rs J:S A TEST OF THI= WANG MODEL 2272 MATRI x PRINTER TEST ! ~-":--n 
ABCDEFGHIJt<Ll'f'IFORSTUVWXYZ 12345£.7890 ! .... %tlli* ( )-+>:? •••• /: < .. - ab cdef oh ii k lmnooars1:uw1x vz ab cdef atd Ht lmnot' ::i r~ t•.1v1·1•" 1 12 -~''"'" 7 ?''>'.' 
abcd•+ah~ik1mnooaratuv""'xvz 1234567890 !f!P#•~•~-<>-+>:?_ . .":~~-~--,
THXS XS A TEST OF THE WANG MODEL 2272 MATRIX PRXNTER TEST JEST 
ABCDt"'FGHI'Jt<Ll'llKFQRSTUVWXYZ 123't!367890 ! .... %tlli* (>-+>:? •••• I:<•- ab cdl!f oh i i k lmnooors1:uwuvz ab c def oh i, I: l TT'.,DI' '.Ir~~ t.:\'1-n ": 12 ='·~" !''"-'" 
abcde+ah~ik1mnooaratuvwx~z 1234567890 !@#•X•&-c>-+>:? •• /:~:=-+--.'~ 
THIS IS A TEST OF TJ-tE W4'1'1fe MODEL 2272 M.,t'li,TRI X PRINTER TEST TEs-i· 
ABCDEFGHIJl<LJ'l9olOPIJRSTUVWXYZ ~£!3't567890 ! ... %tlli*< >-+>:? •••• 1:<11 - abcdefohi iklmnooors1:uvwxvz abcdef'Jtoi lklmnooor~tu·m~v: 123'•~';' "''"" 
abcd•+ah~ik1mnoDaratuv-~vz 1234567890 !~#~~·~-<>-+>:? •. /:~------'
THXS J:S A TEST OF T~ WAl'lfe MODEL 2272 MATRIX PRINTER TEST rP::::ST 



ABCDEFCHI.n<Ll'l'Cf'ORSTUVWXYZ 123455.,8'90 '"11%tBi*< )-+:>: ? •••• /:<a- abcdefohi ik1mnooorstuv1•1xn abr~efotd iklmnooorstuvwxyz 12.:'4':-,f 7~=>0 
abcdeFoh:iik1mnoDorstuv-xvz 1234567890 !@#$X•&-<>-+>:?--/=~=-~--.'~ 
THIS IS A TEST OF Tt-te: WANG MODEL 2272 MATRIX PRINTER TEST TFST 
ABCOEFCHI JKL,...IOPQRSTUVWY.YZ 12345678'30 ! H$%t!i* () -+:>: '.' •••• /: <s- ab c d11f chi i k lmnooorstuv1~x Y z ab c def oh i ; kl mnoo ors tuv1·ir v z ! 2 .:''i 5f 7~'"'-' 
abcdeFoh:i ik1mnoDorstuv-xv:z 12345678'90 !@#'"tl'!:•e.:-< >·-+.>: .,, __ /: --.~-+---.'"?" 
rHIS :rs A TEST OF THE WANG MODEL 2272 MATRIX PRJNTEH TEST !E~~T 
ABCD£FCHI JKLl'l'IOPQRSTLNWXYZ 12345678'30 '~%t!i* ( >-+>:?, ••• I: <a- ab cde f chi i k lmnooors tuwix Y z Lib c def ot11 , I~ l mnC'r a r~ t uv1-a •· z 12.~"''~ 7'-'':"-' 
~bcdeFoh:iik1mnoDorstuv-xv:z 1234567890 !@tt$~~&-c>-+>:?._/:~r--•--'• 
THIS IS A TEST OF THE WANG MODEL 2272 MATRI x PRit--n EH "TE":o:n Tf"_": .. ;; l" 
A9CO:FCHIJKLl'PO'QRSTLNWXYZ I 2345b78'30 ! n•Xt&.• < >-+>: 7 •••• I: <a- ab cdef chi i k lmnov ors tuwix Y z Lib c dP f :it·11 , I~ l 1"1noo a rs t u•:1·P ,. ~ ! e -~'! t:eL'.'!!'='" 
abcd~Fah:iik1mnoDarstuv-xv:z 1234567890 !@tt$%~&-c>-+>:? __ /:<~-~---~· 
TH Is :rs A TEST OF THE WANG MODEL 2272 MATR I x PR 1 "'TER TE'"'!::.iT . n--..::~n 
ABCOEFCHI~TKLl'NOPQRST\..NWXYZ 1234567890 1.-.Xt!i* ()-+>:? •••• I:<•- ab tdl!'f chi i k lmnoo ors tuvvix Y l ill' r de t oh 1 1 k hmC'oo r ~ tuvl'IX "z ! 2:'11!5'.'.r?·:•(' 
abcdef-ah:i. ik1mnooar11>tuv-xv:z 1234567890 !@#"fi::"!•~-c >-+>· ?. - /: <--- .... - ....... , .. 
THIS :rs A TEST OF THE WANG MODEL 2272 1"1ATRI x PR:fNTE ., F~;r T£::.'f~"!" 
ABCDEFCHI JKLl'P'JOPQRSTLNWXYZ 1234567890 ! 89%,Bi* ( )-+>:? •••• /: <•- ab tdl!f oh ii k lmnooo rs tu'.'wx Y z ub u1F ta~, i , I< ;.::r.op arr. t \Jo,•1·n v z l :" 3'"'" ?"':"' 
abcdef-oh:i. ik1mnoDorstuv-xv:z 12345678'90 ~@#<t>%•&.,.._C >-+>: ?- - /: ,·:~- .... - ..... ,~ 
THIS IS A TEST OF THE WANG MODEL 2272 MATRIX PRINTER TE."c:·n Tf:--~T 
l'.BCDEFGHI JKLl'NIFQRST\.MIXYZ 12345678'30 ! 8•%t&.• ( )-+>:? •••• I:<•- ab c def ohi; k lmnoo ordUV\o/X y z ill' [ dF f otd , k lmnooo r~ tu·n•/YV' ! :.'JI·~·': l"''0 
abcdef-ah:i.ik1mnooor6tuv-xv:z 1234567890 !~#•%~&-<>-+>:?.-/:-~--~---'~ 
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1001M 89f.4 
2089•"ABCDEFGHIJKLL/ll'ICl'ORSTUVWXYZ1234567890-•<':l •• ABCDEFGHlJKLl'l'CPClRS" 
?<>GOTO 1E>O 
400EFF1'1' 1 5 
5~1...ECT PRINT 215<132> 
t'OPRillIT • 

70GOTO e.o 
1roDEFFN' 14 
'90\::J"'!OLECT PRINT 215(132> 
100PP.INT HE:W:<OE> 
1!0f'RINT "THIS IS A TEST OF Tl-E WANG l'll>EL 2272 MotlTRIX PRINTER TEST TEST" 

• 

120PP.INT "ABCOEFGHI JKLf'lllOPORSTUVWXYZ 12345E-7890 ! ...-xur•( >-+>:? ••• • 1: ·:·- •btd•fohi j k lmnooorstuV~IX\'l ab c def ('Jh 1 ; kl 11'!'10!:' ~ r~ ti• '.".•'F' ~ :-'. .:''·~ 
f'78':'0" 
130PRIMT HEY.<OE> 
1'10PRINT "Ebcdefohiiklmnooor1tuvwxvz 12345678'30 !.-.%t&*<>-+>:? •• l:<•-+-*/t• 
150GOTO 100 
1 e.o DEFFN' 00 
1709ELECT PRINT 005 
1BOPRINT "LIST AVAILABLE SPECIAL FUICTIONS SFOO" 
190F'RIMT "DIAGNOSTIC 1t:ST FCR e...:. LINES/PAGE FORl'I SFOI" 
200PR!NT "Sf'ACES FOR ADJUSTl'IENTS SF15" 
210PRINT "CHA.~ACTER QUALITY TEST SF14" 
220 STOP 
230DEFFN'01 
2':0SELECT PRINT 215( 132> 
250PRINT "1. THIS IS THE FIRST LiflE OF THE PRINT OUT" 
2fOPR!NT :PRINT :PRIMT :PRINT :PRINT •e.. THIS IS TIE SIXTH Lii'£" 
270PRIMT "7. VERTICAL TAB STA~TS FROM THIS LillE" 
2f!OFOO I =no B 
29QN- ( 1 +I l*E· 
300f'RiNT HEJi'. (09 l: PRINTLISIMG 305. N 
305~~~~ VERTICAL TAB. HEY.WBl 
3H.l!'!E:W:'f1 I 
::iC'JPR!MT ·ss. THE llEH TEST IS Fo.:! THE LINE FEED CODE f-£X(0A)" 
330FOR I=tTO 3 
3'!C~R !"IT I-EX((\!';) 
3Sl'!'!F.X1 I 
*OPP.INT "5":'. THIS LINE SH:.•_t.D BE PRINTED BEFCRE END CF OOCLtENT" 
3·10PP. !MT • !. -- -----------------------THIS SHCU..D BE Tl-E FIRST LillE AFTER Et-I'.> OF DOCUMENT.------------------ -- --- -------- -- - -- - - ---- -__________ w 

380."'fi =HEX ( 41(."YJOh.2C.lf)O(l4 300004'IOCIOO'+ S'JIJ004600) 
:*~PINT ""' 
1:0'.:>"'0R 1,...1 TO 10 
1: !OPP.!~rT • Af:IC~FGH! Jl<'.LM"!OPQRSTtM>JXVZ 12:~45S7~-= ! H9Xtllc*< >-+': /,.:? •• ab cdef ohi ii: lmn1:-ocrs'tuvv:x yz ! ~'l':tt~·* ( 1 - + 12345~.7?'0\0-,.: ·.1 •• ': '!'0 ~·~"'""' 
GH!.n".• 
1:20f'!:HMl Hl:Y.(0EI :PP.INT "TTTT,..,.·•5555ww1•MI iii""""":::::::: iii ii Ii iTTnSSwwi ii'!'!:::: iii iB~BMl'l''!" 
't 30M!'- \'.T I 
'1'1~LlR I=lTO 2€"4 
'tC::!.lf'P.IMl "AB": 
4t0ME~,. I 
'170PP.!MT !-fEV(OO):PRIMT "37. VERTICAL TAB. 1-EX(OBl" 
':80!'[1!-' ! = 11'0 ! 0 
ti~(IOP!NT HE~<Ol\l 

!:-0'J!'!E ~ T 1 
51'-'?''Hl'lf "'~8. 10 LIME-FEEDS. HEY.<OA>" 
520"P. !MT •THIS LIME SHOLLD NOT BE PRINTED. UllLESS THE PR INTER IS NOT RESPOMOIMC lO T~ [lfl.ETE COOE !-'E.~ ( 7F .>":HEX (7~ .1 

S3'J'>R!~IT •i:,0. YI..~! SH'JLUJ HE"R THE BELL SOUND T~EE Til'ES" 
~ ,. '-"·'~ r ~· T ~: ~ u:n ' 
!050"l"' fl- l T('.I 3'.'0 
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00 

!':it:.o Nl:::XT D 
S70PRJNT 1£XCO"l) 
580 F~ Oa l TO 300 
590 l'EXT D 
600PP.!NT 1£X<07> 
6l1JPRJNT "Sl. AFTER THIS LUE IS PRINTED Tl£RE StD..l..D BE A FORM-FEED• 
E·2'JPR I NT 1£)( ! OC > 
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6.3 PREVENTIVE MAINTENANCE 

6. 3.1 VISUAL CHECKS (QUARTERT,Y) 

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

obstructions. 

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

oil and wipe clean. 

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

4. Clea~liness of timing fence. Wipe with a soft clean cloth 

(use mild detergent only, if needed). AVUIU 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 WBJ.:ICATION (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 bearine 

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. 

Inmediately after lubricating, exercise the print head for ~everal 

minutes insuring that each solenoid is used during printing. Thi& allows 

the lubricant to make· contact with all surfaces of the guidP. tubes and 

bearing. 
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6.4 TB.OUBLESllOOTING 

6.4.l 'rROUBLBSHOO'l'ING HINTS 

SYMPTOM 

1. Paver turn on and no lights. 

2. "Power tum on and alarm light 
comes. on. 

3. During power prime solenoids 
fire. 

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

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

• 
TABLE 6-1 

CAUSE 

lA. Fuse blown. 
lB. +sv low. 
lC. No voltage. 
lD. QlS (heat sink) bad. No +sv 

to logic. 

2A. Servo circuit breaker switch 
set in Off position. 

2B. Repeated setting On/Off of 
servo circuit breaker switch. 

3A. Defective 6728/7028. 
3B. Ql on 6728/7028 not switching 

+9V. 

4A. Check servo circuit breaker. 
4B. Check for paper jam in paper 

guide preventing carriage from 
returning. 

4C. Hain drive belt and pulleys 
binding. 

SA. Defective lamp. 
SB. Defective switch. 
SC. Defective connection switch. 
SD. Defective 6S76/7076. 

NOTE: 

SOLUTION 

lA. Replace fuse. 
18. Check and adjust +sv. 
lC. Replace 6728/7028. 
lD. Replace QlS. 

2A. Reset switch. 

281. Adjust SWO and SWl as per 
Section S.3.7 and S.3.8. 

• 

282. +SV not high enough for servo 
circuit to work. 

3A. Replace 6728/7028. 
3B. Replace Ql on 6728/7028. 

4A. Reset switch. 
48. Remove paper. Check paper 

guides for alignment and 
tension. 

4C. Check adjustments as per 
Sections 5.3.3 and S.3.4. 

SA. Replace lamp. 
SB. Replace switch. 
SC. Continuity check. 
SD. Replace 6576/7076. 

Use the same procedure for checking Top of Fonn, clear and linefeed switches. 
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SYMPTOM CAUSE 

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

7. Front cover is closed; CPU 
tells printer to print but no 
carriage movement. 

8. Ribbon is at the end, but does 
not change direction. 

9. Erratic forward motion of 
carriage during printing. 

10. Carr1age assembly returning at 
slow speed after printing a 
line. 

U. Carriage return fast with no 
deceleration. 

12. Intermittent loss of servo 
drive during printing. 

• 

7A. Cover open switch wired wrong. 
7B. Cover open switch defective. 
7C. Defective 6576/7076. 

BA. Ribbon rivot on ribbon broken 
off. 

BB. Ribbon direction switches not 
working. 

!JC. Ribbon direct:l.on circuit not 
working. 

SD. Ribbon drive motor not working. 

BE. Ribbon jumped ribbon guide arm. 

9A. Oversized countersink holes on 
tachometer mounting bracket. 

~B. Loose tachometer belt. 
9C. Defective tachometer. 
9D. Defective servo. 
9E. Defective servo circuit 

lOA. SWl reed switch appears 
defective. 

lOB. 6577 PCB defective. 

llA. Defective 6577. 
llB. SWl defective. 

12A. Bad connection. 

12B. Heat sink. 

• 

SOLUTION 

6A. Manually pull switch to 
closed position. 

7A. Check wiring. 
7B. Replace switch. 
7C. Replace 6576/7076. 

BA. Replace ribbon. 

8B. Replace switches 

8Cl. 65 77 def ec ti v.a. 

8Dl. Check voltage to motor. 
8D2. Replace ribbon drive motor. 
803. Triac blown. 
8E. Replace ribbon to proper position 

in guide arm. 

9A. Shim mounting screws with #2 
lock washers to lift screws 
away from tachometer. 

9B. Adjust per Section 5.3.14. 
9C. Replace tachometer 
9D. Replace servo motor. 
9E. Replace 6577. 

lOA. Replace reed switch or 
align magnet. 

lOB. Replace 6577. 

llA. Replace 6577. 
llB. Replace SWl. 

12A. A check seating of all 
pins and connectors. 

12B. Ql7 or Ql8 is intermittently 
shorting out. 

• 
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SYMPTOM 

13. No power to servo drive 
mechanism, but powP~ lights on. 

• 
CAUSE 

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

13C. +5V logic not up. 

14. Printing consecutive short lines 14A. Defective timing on 6576. 
of 1 to 10 characters per line 
and circuit breaker goes off. 

15. No printing, but carriage 
movement. 

16. No delays between manual 
linefeeds. 

17. No linefeeds except under 
program control. 

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

1~D. No +9V. 

16A. 6576/7076 defective. 

17A. Defective linefeed switch. 
17B. Defective 6576. 

18. C.Ontinuous paper f~ed when top 18A. Defective 6577. 
of form executed. 18B. VFU defective. 

19. Poor print quality at one 
specific location. 

20. Poor print quality everywhere 
(characte~s not symmetrical). 

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. Reset breaker. 
13B. Check seating of pins and 

connectors. 
13C. Adjust +5V logic. 

14A. Fix cap. 

15A. Check photo coupler signal. 
15B. Replace timing fence. 
15C. Adjust 50% duty cycle on 6728/ 

7028 or replace 6728/7028. 
15D. Replace 6728/7028. 

16A. Replace 6576/7076. 

17A. Replace switch. 
17B. Replace 6576/7076. 

18A. Replace 6577. 
18Bl. Adjust VFU 
18B2. Replace paper tape. 
18B3. Replace LED. 
18B4. Replace photocell. 
18C. Install tape. 

19A. Check carriage bearing guide 
shaft or plate for dirt or 
burrs at that location. 

19B. Replace timing fence. 

20A. Adjust 50% duty cycle 6728. 
20B. Replace photocoupler. 
20C. Adjust head penetration. 
20D. Remove head assembly and 

• 

adjust print head to specification. 
20E. Tighten head. 



SYMPTOM 

21. Missing dots in character 

22. Print head catching ribbon 
during printing. 

23. Print quality 14.ght on one 
side. 

24. Paper streakPrl rluring print. 

CAUSE 

21A. Defective ROM on 6728, 
218. Defective pwr. transistor on 

heat sink. 
21C. Maladjusted solenoid. 
210. Broken solenoid wire. 

SOLUTION 

21A. Replace ROM in 6728. 
218. Replace transistor on heat 

sink. 
21C. Adjust solenoid. 
21D. Replace solenoid • 

22A. Head penetration exceeds 
228. Ribbon worn out with too 

head penetration. 

• 005". 22A. Adjust penetration. 
much 228. Replace ribbon-Adjust penetration. 

22C. Solenoid staying in fixed 
position. 

220. Strobe too long. 

23A. Striker nar maladjusted. 
238. Ribbon height maladjusted. 

24A. Head penetration to close. 

248. Paper uuL within usable specs. 

24C. Print solenoid dragging on 
paper. 

24D. Ribbon guid~s h~ladjusted. 
24E. Ribbon drive assembly tilted 

causing ribbon to lean. 

22Cl. Replace solenoid. 
22C2. Replace pwr. transistor on h~at 

sink. 
22C3. Replace 6728. 
22D. Adjust strobe length. 

23A. Adjust striker bar. 
238. Adjust ribbon height. 

24A. Increase haed to striker bar 
gap. 

248. Advise user to replace with 
paper meeting specifications, 

24C. Adjust solenoid, 

24D. Adjust ribbon guides. 
21~ E. Aci.J uot ribbon drive assembly. 

• • • 
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6.4.2 HISCELIANEOUS TROUBLESHOOTING AIDS 

A 6736 tester bo~rd is available to test WANG matrix printer Models 

621W, 721W, 2221W and 1222 LPO. The 6736 tester can be used to isolate 

maintenance problems to the printer or the CPU. The 6736 board gener~tes 

ASCII uppercase character codes which can be normal or expanded by setting 

a switch selector on the board. This tester facilitates the self check 

of a 72 Printer. To utilize the tester turn on power and push control 

select button. 

For Models 2221W and 1222 I.PO 

'lbe 6736 tester board has two connectors which will permit plugging 

it into the printer rear 1/0 amphenol connector or Jl2 on the top 

of the chassis by removing cable connector from Jl2. 

For Models 621W, 721W 

1. To utilize the 6736 tester board, remove INTERFACE CONTROL 

board 6751 from Jl2 and Jl3 after removing I/O cable connector 

from the connector on the 6751. 

2. The cable connector can then be plugged into Jl2 if it is 

desired to use the 6736 tester in the rear I/O amphenol conn

ector. If not, plug 6736 directly into Jl2 • 
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SECTION 8 

MECHANICAL ASSEMBLY DRAWINGS 

8.1 INTRODUCTION 

Section 8 includ~s the mechanical assembly drawings for the Model 

72 printer as listed below. 

Also included are exploded views and drawings of the main assembly 

and associated mechanical and electromechanical devices. Each exploded 

view of the assemblies has an attached parts listing which includes a 

description and Wang Part Number. An item number has been assigned to 

each piece to assist in the numerical sequence of disassembly (1, 2, 3 

etc.) and reassembly (reverse sequence). Item numbers are also used 

to assist the user in identifying and ordering replacement parts. 

NOTE: 
Included in some of the parts listings, the 
reader is referred to WANG drawing numbers 
that arl: not inc 1 uded in this manua 1 . 

8.2 ASSEMBLY DRAWINGS 

(a) PRINTER: 

DESCRIPTION 

CHASSIS ASSY. 

HEAT SINK ASSY. 

RESISTOR, BRKT. ASSY. 

(b) STAND ASSY: (OPTIONAL) 

MATRIX PRINTER STAND (TOP LOAD) 

MATRIX PRINTER STAND (FRONT LOAD) 

DRAWING NUMBER 

6635-53 (2 sheets) 

6635-54 

6635-55 

6641 

6641-200 (LATER MODEL) 

(c) MAIN ASSY. AND ASSOCIATED MECHANICAL & ELECTROMECHANICAL DEVICES 

(EXPLODED VIEWS AND DRAWINGS) 

8-1 
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FIGURE NO. DESCRIPTION PARTS/INDEX # LISTS • FIG. 8-1 MODEL 72 MAIN ASSEMBLY (4 SHTS) PARTS LIST 118-1 
FIG. 8-2 PAPER FEED, FORMAT, FRAME ASSY. PARTS LIST 118-2 

(3 SHTS) 

FIG. 8-3 VERTICAL FORMAT CONTROL ASSY. (1 SHT) PARTS LIST #8-3 
FIG. 8-4 VERNIER CLUTCH ASSY. (2 SHTS') PARTS LIST #S-4 
FIG. 8-5 COVERS~ L.H. & R.H. PAPER GUIDE ASSYS. PAR'tS LIST #8-5 
FIG. 8-6 R.H. RIBBON FEED ASSY. PARTS LIST 118-6 
FIG. 8-7 L. H. RIBBON FEED ASSY. PARTS LIST 118-7 
FIG. 8-8 CARRIAGE ASSY. PARTS LIST #8-8 
FIG. 8-9 CARRIAGE DRIVE & TACHOMETER ASSY. PARTS LIST #8-9 
FIG. 8-10 PRINT HEAD ASSY. PARTS LIST #8-10 
FIG. 8-11 FENCE, MOD-72 ASSY. PARTS LIST 118-11 
FIG. 8-12 CARRIAGE DR. SHAFT & BRG. HOUSING ASSY. PARTS LIST #8-12 
FIG. 8-13 IDLER PUU.EY & BRKT. ASSY. PARTS LIST #8-13 

• 

• 
8-2 
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IC 12 n 10 ' 
I 

5~·8 .. 
llU.AUU 

ll Rll' 

II 
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+----- -----

• 
II "'· 

D 

c 

BOTTOM VIEW A·A 

II 12 II IO ' 

• 

ITl!H 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
74 
75 
76 
78 
79 
80 
81. 
82 
83 
84 
85 
86 
88 

I 

S1&T1Qli f·f 
.KAl.l!L:.! 

7 

llAllG PART I 

6S0-2200 
6S0-2240 
650-3080 
650-3120 
6S0-3640 
650-4120 
650-4160 
651-0409 
651-0404 
652-0029 
652-2000 
652-3004 
653-0003 
653-2000 
653-2002 
653-3001 
653-3003 
653-4000 
654-1006 
654-1233 
6!14-1227 
654-1238 
660-0123 
66()..0204 
600-2004 
600-2003 
665-0009 
652-0032 

7 

• 

D!SCll.IPTION 

S!HS, 4-40 ll 5/8 PAii Ill. PBL SS 
SEllS, 4-40 ll 3/4 PAii Ill, PBL SS 
Sl!llS, 6-32 x l/4 PAii RD. PRL SS 
SBllS, 6-32 x 3/ 8 PAii Ill • PBL SS 
SCUW, 6-32 ll 2" PAii ID>, P1IL SS 
S!HS, 8-32 ll 3/8 PAii RD. PBL SS 
SEllS, 8-32 ll 1/2 PAN Ill. PRL SS 
RIVET, POP AD-44-ABS 
RIVET, PLAT ll&AD AV!X 1604-0412 
NUT, lDCl 8-32 DPS Sll-081800-50 
NUT, lll!X 4-40 SS 
NUT, SM PATTBRll 6-32 HAS 671-C6 
Ill.SHIR, NYLON 14 1/8 ID x 3/8 OD 
WASHD, PLAT 14 
llASlll!I, IDCl 14 INT, T, 
IL\Sll1!111 lDCl 16 INT, T, 
WASllll, lDCl 16 SPLIT ll!D. 
WASHD, PLAT IS 
WG, GROUND 16 
GRClll!T, S/16 FOR 7/16 A. I. 2538 
GllOlllET, S/8 ID ll 1 1/8 OD 7 /8 BOLi 
STRAIN ll!LIEF HEY CO, SISP-4 
'lll!RllAL OOllPOIJllD. DOii 340 
SOLDER, 22 GA. SH37-63 
llIR!, 24 GA, YELLOW 
llIR!, 24 GA, ORANGE 
INDICATOR, ELAPSE TIME 0-1000 HRS, 
1IUT, 6-32 DPS 

• 

ITl!H 

1 
2 
3 
4 
5 
6 
7 
8 
9 

lD 
11 
12 
lJ 
14 
15 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
31 
32 
33 
34 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
Sl 
52 
53 
54 
SS 
56 
57 

4 

Si~E .. 

llAllG PART I 

210-6579 
220-0129 
220-1034 
270-3048 
270-0261 
270-0262 
40()..1001 
410-0099 
451-1091 
4$1-4376 
451-4363 
451-4345 
451-4365 
452-0035 
510-6749 
300-3045 
300-3067 
300-3069 
300-3070 
300-9003 
300-9006 
300-9009 
300-9012 
320-0300 
325-2112 
325-2511 
331-3022 
3S0-4226 
350-4227 
360-000:.. 
360-9000 
360-9002 
360-9003 
375-3002 
375-9016 
380-3000 
38()..3001 
420-1000 
420-1005 
600-0004 
600-1000 
600-1002 
600-1004 
600-1007 
600-1009 
600-9018 
605-1004 
605-0006 
605-0010 
605-0012 
650-1123 
650-2087 

...,,_ 

-· -- _ ..... .... J. !. 

DESCllPTIOH 

6579, lll>ULE 
CAIL!, I/O IllT!UACI 
POlllR SWITCH CAILI 
lllRlllSS, CAPACI'IOI ASST, 
BIAT Silll, A,<;t, 
ll!SISTOI, lllT, ASST, 
PAii 

-

TllAllSPOIKIR, IOIC 5097-3 (llP-70) 
aL\SSIS, llAIR 
lllT,, HJ!AT SINl 
urr., CAPACITOI 
llRlT,, PAii 
lllT., SPIAlD 
GRILL, SPWll. 
6749, P.C. llOllD 
CAP, !LP.CT. 14l UV 
CAP, ELECT. Ul UP 40V 
CAP., ELECT. 27l UP 30V 
CAP., ElJ!CT, 53l llP 25V 
a.AMI', 00 1 3/4" 2 LUG 
a.AMI', CAP 2 1/2" 3 LUG 

::: fl 

a.AMI', 00 1 1/4" 2 LUG CX:-22 
a.AMI', 2 1/16" 2 LUG POI 30()..3044 
SPl!AXER, 3" UCTAllCULAll PIUllF TS-2 7 
SWITCH, SLIDE 115/230 VAC 
CIRCUIT SllADll 7. 5 .AHP 
llES,, 2.21t <JIM l/2W 101 
BAIL MOUNT ASST,, IJ{P P7S-27034 
BRlT. , BAIL llOUNT 
HOLDER, PUS! STRIGHT OOllTACT 
WASHER, RUBBER POI 360-0000/0001 
llllT, HEX FOR 360-0000/0001 
WASHER, LOCK POR 360-0000/0001 
TRIAC, 2N6070 
INSULATOR, MICA DPlOJA 
UCTIPIER, IH1200A 
UCTIPIER, IH3255 
CORD, POWEi 3/C 
CAllLE, POWER 10 .AMP BELDEll 17 419-S 
llIRI, 18 GA. YELLOW 
WIRE, 22 GA. BLACl 
WIRE, 22 GA. RED 

.WIRE, 22 GA, YELLOW 
WIRE 1 22 GA. VIOLET 
WIRE, 22 GA. WHITE 
WIRE, 18 GA, nllll!D OJPP!R BUS 
CABLE TT!, PAii-TT PLTlH-H 
1UB ING, llBI f 12 CLEAR 
1UBIHC, CL!All 18 PVC 
1UBING, CLIWl 14 
S!llS, 3-48 " 3/8 PAii HD. PHI. SS 
S!llS, 4-40 " 1/4 PAN HD. PHI. SS 

_,......,.., l1'M orr ,.,. .. 1 

--- ;·--(WANG) t!""?.n 

..... - "" . • 2 
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11 10 9 8 7 6 00-0C..... 

• G 

F 

E 
BA Ck VIE\,/ ( HA.RNES!, iTtM ! NOT SHOWN) 

• D 

c 

18 1'1.MCS 

__ _J 

B ) 

I 

8 

A 

• 11 10 

5 3 2 
NOTES: t1 

I. llPl'LY T//ERMltL COHPOUNO ITEM 23 .ro BOT 
1'Ef1S 17 &.20 AT ASS Y. 

510E5 or MIC!', WA511ER 5 

1 
2 
J 
4 
s 
• 1 
I 

• 
IO 
11 
12 
u 
14 
u 
14 
17 
11 
1' 
20 
n 
22 
13 

_ ,...,, 
2~lO!MJ 
J7S-10U 
l7~1D1' 
J7~104J 
J7~•
J1~104S 
J7~1D46 
J7S-100 
sn-tau 
J7~toU 
Ol-0217 
-.0000 
llOO-toll 
foOS-0002 
foOS-OCID 
"°"'JUI 
"°"'ll&O 
4"-1004 
41~0006 
41).001.S 
41~1000 
414-1006 
tMHlllJ 

llOCIIITIOI 

IAIDSS. DAT sr• 
TUISUTDl. 0 40HO 
UAllSl!T'Oa, 2162'6 
tl.IJISISTOI, KJ)OOO (T~J} 
TWISIS?lll, IUHOO (TI>-)) 
UilSISTOI, 21162'1 (,,,....6) 
T'IAllSUTOI, 2116ZU TD-} 
TUllSIITOI, 2116ZU TV· l 
nrsoun., ft.UIS ISTO&: ~ WICU.UD 11f- l (UICI) 
lKSUU.TOI, T'UJtSISTOI l(f'C li&C'UUEI 'Df-Z (SKA.lJ.) 
l!At SI• 
VIU, 11 Col. IUQ 
wtu, 11 u. nl'WIZ> mrru ais 
MDIC, Cl.LU Ill 
TIJllMC, a:t.A1. II P9C 
scuw, 6-JZ • 1/1 Wft.OM COVD.ll nL ID nor 
Srle, .,_U • 1/Z PAM ID. M SS 
111'1', SK PATTEU 6-ll W 671-" 
IAS&ll, KICA CUICI) POI P(M.I TU.lfSISTOI 
WLSlll, l(JCA {SKAU,) POI POWU. TUJISISTQ( 
UUUI, ru.r 16 
LIJC, Cl"'1llD 16 
,._.... Ct111POD11D, DOW l40 

/'.~~ INT>-"/.C"'"'"'ccr1.:••/ 
5 £ 1 0 >*'(;- E. ~ 'J ,_ '~., 

SECTION B-B 
--~(-AL-(•(~---/ -

QTY 

MATUtlAL 

3 

NA.M( 

MOOH ."0412 
\II l"-r,..llC. Yl(lll(A.l•QJ>.I\ 
,.t.·. /11.lJ 

10\, I• A\ "«)1(0 

•ll r 010 l•...C t I M •M 
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2 

M.A.HRlAL 

OY 
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CH• 

£ C CONTROL 

mu HEAT 

''/(1·0?( I 
..... .,.;.,, ... 111, ........ tr. 
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,,.,. no 
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SEE NOTE 1 
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OAH APPROVED BY 
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MJG [NGA 

SINK AS S'Y. 

D (,(, 3~ - 54 
\'ll Ol, .... ...c;, ""V"illlll 

"" ... -·· ·-·-·· 

O"Tl 

0 .,. 

F 

E 

D 

0 

B 



E 

D 

c 

B 

A 

7 
.... , .. ,,oi·.: .. c •. !-... ~ ....... 
tflllt•.1111.; :. •• .i r:~ 
LAl-:UT~. ' <ar• 
IC'~OCl.'~i; , " • · ... 
•ttOLl ~" ,•, .. •· . I • • . :tt 
THI .. &ltUiA~r;~l I·': •L• d 111. .. 11 .. • 
•ntouT •~1111.rt fU.~: ... 101to . ,j 

i 
;;; 
> 
"' "' 

7 

6 5 4 DO NOT ICM.I 

ITEM 

1 
2 
3 
4 
5 
6 
7 

6 5 4 

3 2 1 
HOU UGENO 

HDU DIA. TOL 
•II.LID Oii OIJSI0.12S ... 

ll\llCMB) HOU 
_,., 

'lllL-.cD: .12' .. .250 .!.D: • .ISi oo .IOI !.t:f -· Daeall'TIOH qry, 

A E 

WANG PART II DESCRIPTION 

210-6568 6568, MODULE 
270-3052 RESISTOR, HARNESS 
451-4358 BRKT., RESISTOR & SUPPORT 
650-2087 SEMS, 114-40 x 1/4 PAN HD. PHL SS 
653-2000 WASHER, FLAT 114 
462-0169 STAND OFF, PEM BSOS-440-10 

D 652-0008 NUT, 6-32 PEM CL632-2 

:c • 

SEE PL 6635-55" 

FINISH 
TOI. lX AS NOTID c {, / 5 rs 

llJl:OIOFlAC:l/6' ,,. 70·Q:...:<,'£. o3 -J 
•X>C ~ OO!t ANG ~ J•)O' FINISH..,/ 0 • loCALI I - I SHT I DI I WANG PAOf "'"'"IR illl OllAWING "U"llR 8-6 
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CID 
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CID 
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ITEK 

1 
2 
4 
5 
6 
1 
II 
9 

10 
11 
12 
13 
14 
15 

1~°'°' I 0 

WA!fCi PART I 

451-1215 
451-0228 
451-3841 
451-0204 
655-0010 
655-0201 
651-0411 
651>-9007 
651>-9030 
653-6008 
650-9035 
661>-0546 
653-0034 
661>-0179 

g 

~ 

DESCllIPTIOlf 

PAM SUPPORT 
LEG, MACHINING (VEltTICAL) 
PANEL, HOl'IESTT 
LEG SUPPORT, LOWER 
CASTER GLIDE, 1/4-20 lHREAJ>ED llASSICX CC293LD7746 
PEET, WHITE 
l.IVET, USN: SD43-BS 
BOLT, STOVE 5/16 - 18 J: 1 1/2 BEJ: RD 
SCREW, 5/16 - 18 J: 3/4 ALLE1' CAP 
WASB!Jl, LOCI: 5/16 SPLIT 
SCREW, 1/4 - 20 J: 1/2 ALI.Ill CAP 
POAM, SUPPOltT PAR 
WASllERS, PLAT 11/32 z 5/11 z 1/16 BLACI: 
SOLVDT CEtlElfT 
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ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

0 

~------------~----------------------------~ 

WAlfG PART I 

451-0231 
452-2559 
451-0228 
451-0204 
451-3841 
655-0010 
650-9007 
653-6008 
650-9035 
653-0034 

.... 

• 

DESCRIPTION 

LF.G SUPPORT, UPPER 
STIFFEN~R, LEG 
LEG, KACHINING (VERTICAL) 
LEG SUPPORI', LOllEJl 
PANEL, MODESTY 
CASTEil GLmE, 1/4-20 THREADED BASSI<% CC293U>7746 
llOLT, STOVE 5/16 - 18 ll: 1 1/2 HElC RD 
WASHD., LOCll: 5/16 SPLIT 
SCREW, 1/4 - 20 ll: 1/2 ALLZ1' CAP . 
WASHD., l"LAT 11/32 s 5/8 s 1/16 BLACI: 

m .,.. 

• 
---- ------------------------------
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FIGURE 8-1 MATRIX PRINTER MECHANICAL ASSEMBLY SHEET 1 OF 4 
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• ITEM NO. 

- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 • -10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 

-18 

-19 

-20 

• -21 

PARTS LIST FOR FIGURE 8-1 

PART NO. 

279-5070-11 
(6635-11) 

725-0159 
(6615-231) 

650-4120 

653-4000 

279-5070-29 
(6635-29) 

650-4120 

653-4000 

279-5070-23 
(6635-23) 

650-4080 

650-4120 

653-4000 

279-5070-24 
(6635-24) 

650-4120 

653-4000 

650-3120 

653-3000 

650-6240 

653-6001 

279-·5070-34 
(6635-34) 

650-9037 

653-6009 

653-6000 

DESCRIPTION 

MATRIX PRINTER MECHANICAL ASSEMBLY 

DOUBLE SPOOL/TAPE 

SEMS, #8-32 x 3/8 PAN HD PHL SS 

WASHER, FLAT 118 

FORMAT OONTROL ASSEMBLY 

SEMS, #8-32 x 3/8 PAN HD Plll..SS 

WASHER, FLAT #8 

RIBBON FEED, L.H. ASSEMBLY 

SEMS, #8-32 x 1/4 PAN HD PHL SS 

SEMS, #8-32 x 3/8 PAN HD PHL SS 

WASHER, FLAT #8 

RIBBON FEED, R.H. ASSEMBLY 

SCREW, 

WASHER, 

SCREW, 

WASHER, 

SCREW, #10-32 x 3/4 PAN HD PHL SS 

WASHER, LOCK /110 INT. T 

PAPER FEED, FORMAT, FRAME ASSEMBLY 

SCREW, #1/4-28 x 3/4 SOC. HD CAP 

WASHER, LOCK l/ 4 INT. T 

WASHER, FLAT 1/4 

8-13 

QTY. PER 
ASSEMBLY 

REF 

1 

4 

4 

1 

3 

3 

1 

2 

1 

3 

1 

2 

2 

2 

2 

4 

4 

1 

2 

2 

2 



ITEM NO. 

-22 

-23 

-24 

-25 

-26 

-27 

-28 

-29 

-30 

-31 

-32 

-33 

-34 

-35 

-36 

-37 

-38 

-39 

-40 

-41 

-42 

-43 

PART NO. 

656-0219 

650-9044 

653-6009 

653-6006 

279-5070-17 
(6635-17) 

650-6561 

279-5070-45 
(6635-45) 

650-2120 

420-1016 
(6482-72) 

650-4125 

653-4001 

451-4332 
(6615-180) 

279-5070-19 
(6635-19) 

650-4120 

653-4000 

279-5070-46 
(6635-46) 

650-3166 

653-3000 

461-3249 
(6615-203) 

452-4038 
(6615-201) 

650-4.400 

DESCRIPTION 

IDLER PULLEY & BRACKET ASSEMBLY 

QTY. PER 
ASSEMBLY 

1 

BELT, TIMING 140 x L037 1 

SCREW, #1/4-28 x 5/8 SOC. HD CAP 2 

WASHER, LOCK #1/4 INT. T 2 

WASHER, FLAT 1/1/4 2 

CARRIAGE DRIVE MJTOR & TACHOMETER 1 
MOTOR ASSEMBLY 

SCREW, #10-32 x 1-3/4 SOC. HD CAP 4 

CARRIAGE DRIVE SHAFT & BEARING 1 
HOUSING ASSEMBLY 

SEMS, #4-40 x 3/8 PAN HD PHL SS 2 

HEAD CABLE PC ASSEMBLY 1 

SCREW, #8-32 x 3/8 SOC. HD CAP BLK OX 2 

WASHER, LOCK #8 INT. T 

BRACKET, BUMPER 

CARRIAGE ASSEMBLY 

SCREW, 118-32 x 3/8 PAN HD PHL SS 

WASHER, FLAT i/8 

FENCE, MOD. 72 ASSEMBLY 

SCREW 

WASHER 

PIVOT, OUTER PAPER GUIDE 

PAPER GUIDE, OUTER 

SCREW, 118-32 x 1-1/4 SOC. HD CAP 

8-14 

2 

2 

1 

5 

5 

1 

2 

2 

2 

1 
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QTY. PER 
ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

-44 653-4001 WASHER, LOCK 118 INT. T 5 

-45 461-3176 
(6615-39) 

SHAFr, CARRIAGE GUIDE 1 

-46 650-4200 SCREW, #8-32 x 5/8 PAN HD Pill. SS 6 

-47 653-4001 WASHER, LOCK #8 INT. T 6 

-48 452-4016 CARRIAGE GUIDE 1 
(6615-30) 

-49 650-9035 SCREW, /ll/ 4-20 x 1/2 SOC. HD CAP 3 

-50 650-9040 SCREW, ffl/4-20 x 1-3/8 SOC. HD CAP 3 

-51 BASE, CASTING 1 
(6615-251) 

-52 654-1287 CLAMP, WIRE 11/16 AUVECO 5356 2 

-53 461-3225 TUBE SLIDE, FRONT 1 
(6634-118) 

-54 325-0027 SWITCH, CHEAT INTERLOCK CH E69-30A 1 

-55 650-4120 SEMS, 118-32 x 3/8 PAN IID PHL SS 2 

-56 653-4000 WASHER, FLAT #8 2 

-57 451-4355 BRACKET, SLIDE TUBE, R.H. 1 
(6634-104) 

-58 650-6161 SCREW, #10-32 x 1/2 FLAT HD PHL SS 2 

-59 461-0058 NUT PLATE, OHIO TP 1716 ZINC PL 1 

-60 458-0316 M:>UNT, SLIDE TUBE, R.H. 1 
(6634-105) 

-61 650-4120 SEMS, #8-32 x 3/8 PAN IID PHL SS 2 

-62 653-4000 WASHER, FLAT 118 2 

-63 451-4354 BRACKET, SLIDE TUBE, L.H. 1 (6634-104) 

-64 650-6161 SCREW, #10-32 x 1/2 FLAT HD PHI. SS 2 

-65 461-0058 NUT PLATE, OHIO TP 1716 ZINC PL 1 

-66 452-0315 MOUNT, SLIDE TUBE, L.H. 1 

-67 279-1011 BOTTOM PAN ASSEMBLY 1 
(6634-12) 
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PARTS LIST FOR FIGURE 8-2 

QTY. PER 

• ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-5070-34 PAPER FEED, FORMAT, FRAME ASSEMBLY REF 
(G635-34) 

- 1 449-0109 KNOB, MOLDED "D" VERT • VERNIER 1 
(5300-1093) 

- 2 651-1531 HITCH PIN 1 

- 3 653-0031 WASHER, NYLON 3/8 ID x 3/4 OD x 1 
1/32 THK 

- 4 465-1617 SPRING, VERNIER SHAFI' LEE LC-038G-8 1 

- 5 651-1531 HITCH PIN 1 

- 6 461-3188 
(6615-129) 

SHAFI', VERNIER KNOB 1 

- 7 650-4160 SEMS #8-32 x 1/2 PAN lID PHL SS 1 

- 8 653-6018 WASHER, 3/~6 ID x 3/4 OD x 1/16 THK 1 
STEEL 

• - 9 449-0108 
(5300-1092) 

KNOB, MOLDED "C" HORIZ. VERNIER 1 

-10 653-0031 WASHER, NYLON 3/8 ID x 3/4 OD x 1 
1/32 THK 

-11 651-1704 SNAP RING, 5133-37 1 

-12 465-1617 SPRING, VERNIER SHAFT LEE LC-038G-8 1 

-13 279-5070-38 
(6635-38) 

COVER, L.H. PAPER GUIDE ASSEMBLY 1 

-14 279-5070-39 
(6635-39) 

COVER, R.H. PAPER GJJIDE ASSEMBLY 1 

-15 655-0164 CAP, THUMB SCREW SIBER 83-98-904 2 

-16 650-9037 SCREW, 1/4-28 x 3/4 SOC lID CAP 2 

-17 458-0297 
(6615-144) 

PAD, LOCKING 2 

-18 461-3170 SHAFI', MARGIN ALIGNMENT 1 
(6615-48) 

• -19 650-6060 SCREW, #10-32 x 3/8 ALLEN HD CUP 2 
POINT 
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QTY. PER 
ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

-20 478-0286 PULLEY, (30 x L025 SPROCKET SHAFT 1 • (6615-187) DRIVE 

-21 653-0031 WASHER, NYLON 3/8 ID x 3/4 OD x 1/32 1 
TIIK 

-?2 650-4080 SEMS, 118-32 x 1/4 PAN HD PHL SS 2 

-23 279-5070-59 BEARING ASSEMBLY, SPLINE SHAFT 1 
(6635-59) 

-24 651-1741 WASHER, TIIRUST, TRUARC 5900-39 2 

-25 279-5070-63 MOLDED SPROCKET & RUBBER ASSEMBLY 2 
(6635-63) 

-26 465-1605 
(6615-80) 

SPRING, DISC SEPARATOR 3 

-27 461-1029 DISC, PAPER SUPPORT 2 
(6615-158) 

-28 461-3175 SRAFT, SPLINE 1 
(6615-89) 

-29 650-2200 SEMS, #4-40 x 5/8 PAN HD PHL SS 2 • -30 653-2000 WASHER, FLAT 04 2 

-31 652-2000 NUT, HEX 114 2 

-32 325-2403 M MICROSWITCH, PAPER OUT (MOD) 1 
(6615-186) 

-33 465-1622 M SPRING, EXT. 3/16 x 1-3/8 2 

-34 461-3218 TUBE, SLIDE, REAR 1 
(6634-109) 

-35 650-3200 SCREW, #6-32 x 5/8 PAN HD PHL SS 5 

-36 653-3001 WASHER, LOCK fl6 INT. T. 5 

-37 452-4037 PAPER GUIDE, INNER 1 
(6615-200) 

-38 650-3100 SCREW, #6-32 x 5/16 PAN HD PHL SS 2 

-39 653-3001 WASHER, LOCK #6 INT. T. 2 

-40 451-2133 
(6615-199) 

COVER, LOWER REAR 1 • 



ITEM NO. 

• -41 

-42 

-43 

-44 

-45 

-46 

-47 

-48 

-49 

-50 

• -51 

-52 

-53 

-54 

-55 

-56 

-57 

-58 

-59 

-60 

-61 

• -62 

PART NO. 

650-6246 

653-60"00 

452-0023 
(6615-45) 

650-4120 

465-0725 
(6634-128) 

461-3197 
(6615-163) 

650-6127 

451-4303 
(6615-34) 

279-5070-36 
(6635-36) 

656-0216 

650-4120 

653-4000 

650-3240 

652-0032 

651-1506 

478-0270 
(6615-157) 

400-0031 
(6615-249) 

650-4080 

300-9004 

451-4393 
(6615-246) 

650-2097 

653-2000 

DESCRIPTION 

SCREW, #10-32 x 3/4 SOC. HD CAP 

WASHER, FLAT #10 

PLATE, STRICKER 

SEMS, #8-32 x 3/8 PAN HD PHL SS 

BUSHING, SHOCK COVER 

ROD, TIE 

SCREW, #10-32 x 3/8 FLAT HD PHL SS 

SIDE FRAME ANGLE 

FRAME, R.H. SIDE SUB-ASSEMBLY 

BELT TIMING 139 T 40 PP 1/4 W 
BOG 139M 

SEMS, 118-32 x 3/8 PAN HD PHL SS 

WASHER, FLAT #8 

SCREW, #6-32 x 3/4 PAN HD SS 

KEPS NUT, 116-32 

ROLL PIN, 1/16 x 1/2 

PULLEY, 15 TOOTH 40 DP 

MOTOR, STEPPER 

SEMS, #8-32 x 1/4 PAN IID PHL SS 

CAP CLAMP, 1-3/4 DIA 3 LUG 

BRACKET, PAPER FEED MOTOR 

SCREW, #4-40X 1/4 HEX HD LONG LOCK 

WASHER, FLAT 114 

QTY. PER 
ASSEMBLY 

4 

4 

1 

2 

2 

1 

3 

1 

1 

1 

4 

4 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 



QTY. PER 
ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

-63 461-2015 M SPROCKET, 24 TOOTH 10 PITCH 1 • (6615-122) 

-64 465-1606 SPRING, SPROCKET ADJ. 1 
(6615-130) 

-65 651-1729 SNAP RING 5103-37 1 

-66 279-5070-32 VERNIER CLUTCH ASSEMBLY 1 
(6635-32) 

-67 656-0221 BELT, TIMING 120X L025 1 

-68 650-4120 SEMS, #8-32 x 3/8 PAN lID PHL SS 2 

-69 452-2548 CLAMP, BEARING HOUSING 2 
(6615-125) 

-70 465-0011 BEARING, BALL SR6/PPD 2 

-71 651-1739 RETAINING RING, TRUARC N5000-87 2 

-72 461-3185 HOUSING, BEARING 1 
(6615-126) 

-73 650-4080 SEMS, #8-32 x 1/4 PAN lID PHL SS 2 • -74 451-4359 SUPPORT BRACKET, L.H. 1 
(6615-191) 

-75 650-4161 SCREW, #8-32 x 1/2 FLAT HD PHL SS 4 

-76 462-0228 SPACER, FORMAT CONTROL 4 

-77 650-6127 SCREW, #10-32 x 3/8 FLAT lID PHL SS 2 

-78 451-4303 SIDE FRAME ANGLE 1 
(6615-34) 

-79 279-5070-35 FRAME, L.H. SIDE SUB-ASSEMBLY 1 
(6635-35) 

• 
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PARTS LIST FOR FIGURE 8-3 

QTY. PER • ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-5070-29 VERTICAL FORMAT CONTROL ASSF.MBLY kEP 
(6635-29) 

- 1 650-3085 SCREW, #6-32 ::.; 1/4 PAN HD BLK OX 2 

- 2 653-3000 WASHER, FLAT #6 2 

- 3 651-0015 SCREW, #4 x 1/4 TYPE 25 S!LF TAP 2 
PAN HD PHL 

- 4 653-2000 WASHER, FLAT #4 2 

- 5 452-2140 COVER, CELL K>UNT 1 
(6615-134) 

- 6 651-0014 SCREW, 12 x 1/ 4 TYPE 25 SELP' 2 
TAP PHL HD 

- 7 210-6574 6574, P.C. BOARD PHO'rOTRANSISTOa 1 

- 8 461-3186 HOUSING, PHOTOTRANSISTOR 1 
(6615-115) 

- 9 465-0938 SPRING, 'rORSION 85776-429 1 • (5776-429) 

-10 650-2040 SCREW, 4-40 x 1/8 SOC SET 1 

-11 465-0409 COLLAR 1 

-12 651-0015 SCREW, 14 x 1/4 TYPE 25 SELF TAP 2 
PAN HD PHL 

-13 653-2000 WASHER, FLAT #4 2 

-14 651-0016 SCREW, 14 x 1/2 TYPE 25 SELF TAP 1 
PAN HD PHL 

-15 653-2000 WASHER, FLAT #4 1 

-16 462-0229 SPACER, L.E.D. COVER 1 
(6615-136) 

-17 279-5070-31 COVER, L.E.D. ASSEMBLY 1 
(6635-31) 

-18 651-0015 SCREW, 04 x 1/4 TYPE 25 SELF TAP 1 
PAN HD PHL 

• 
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• QTY. PER ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

-19 210-6575 6575, P.C. BOARD L~E.D. 1 
-20 270-3053 FORMAT OONTROL HARNESS 1 (6482-45) 

-21 461-3191 HOUSING, LIGHT EMITTING DIODE 1 (6615-116) 

-22 650-3134 SCREW, #6-32 x 3/8 SOC HD CAP 2 
-23 458-0295 STOP, FORMAT OONTROL 2 (6615-138) 

-24 279-5070-30 MOUNTING PLATE, FORMAT CONTROL 1 (6635-30) ASSEMBLY 

• 

• 
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PARTS LIST FOR FIGURE 8-4 

• ITEM NO. PART NO. 
QTY. PER 

DESCRIPTION ASSEMBLY 

279-5070-32 VERNIER CLUTCH ASSEMBLY REF !: 

(6635-32) 

- 1 650-4048 SCREW 8-32 x 1/8 SOC HD 1 

- 2 478-0268 . PULLEY, IDLER SHAFT, WITH FLANGE 1 
(6615-123) 

- 3 465-0414 COLLAR, IDLER SHAFI' PULLEY 1 
(6615-121) 

- 4 650-3134 SCREW, #6-32 x 3/8 SOC IID CAP SS 3 

- 5 653-3001 WASHER, U>CK 116 INT TOOTH 3 

- 6 653-3000 WASHER, FLAT 116 3 

- 7 461-1030 RING, VERNIER 1 
(6615-164) 

- 8 651-1729 SNAP RING, CRESC TRUARC 5103-37 1 

• - 9 651-1640 PIN, DOWEL .062 x .25 SS 1 

-10 478-0264 PULLEY, IDLER 1 
(6615-99) 

-11 651-1713 SNAP RING, CRESC TRUARC 5103-18 1 

-12 651-1600 PIN, DOWEL .093 x 3/4 SS 1 

-13 465-1046 VERNIER HUB, PAPER DRIVE 1 
(6615-131) 

-14 461-3184 SHAFT, VERNIER CLUTCH 1 
(6615-124) 

-15 461-3183 SHAFT, IDLER 1 
(6615-117) 

• 
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PARTS LIST FOR FIGURE 8-5 

• QTY. PER 
ITEM NO. PART NO. DESCRIPT..i:ON ASSEMBLY 

279-5070-38 LEFT & RIGHT HAND PAPER GUIDE REF 
(6635-38) CX>VER ASSEMBLIES 

279-5070-39 
(6635-39) 

- 1 465-1614 SPRING (LEE 018A-1 MUSIC WIRE) 2 
• 

- 2 650-3091 SCREW, #6-32 x 3/4 TRUSS HD PHL 4 
SS NYLOK 

- 3 451-2104 
(6635-41) 

COVER, PAPER GUIDE 2 

- 4 461-3199 PIVOT, SPROCKET CX>VER. 4 
(6615-160) 

- 5 650-2098 SCREW, 14-40 x 1/4 PAN HD PHI.. 2 
PABICERIZE LONG LOCK 

- 6 458-0304 ARM, PAPER LIP'T L.B. 1 
(6615-166) 

• 458-0305 
(6615-166) 

ARM, PAPER LIFT R.H. 1 

- 7 650-2241 SCREW, #4-40 x 3/4 FLAT HD PllL BLK 4 
ox 

- 8 465-1048 HUB, SPROCKET LOCKING 2 
(6615-165) 

- 9 279-5070-40 SIDE· PLATE, L.B. ASSEMBLY 1 
(6635-40) 

279-5070-41 SIDE PLATE, R.H. ASSEMBLY 1 
(6635-41) 

-10 465-0722 BUSHING, LEFT 1 

-11 458-0304 ARM, PAPER UP'T 1 

• 
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PARTS LIST FOR FIGllllE 8-6 

• QTY. PER ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-S070-24 RIGHT HAND RIBBON FEED ASSEMBLY REF 
(663S-24) 

- 1 654-1184 HOUSING, 6 POS PIN AMP-1-480276-0 1 

- 2 650-0140 SEMS, #2-S6 x 7/16 PAN HD PHL SS 2 

- 3 325-2309 M MICROSWITCH (MOD) 1 
(661S-175) 

- 4 615-0334 INSULATOR, MICROSWITCH 1 
(5776-733) 

- s 651-1719 SNAP RING, 'l'RUARC S133-2S 1 

- 6 458-0300 ARM, RIBBON REVERSE AC'11JATOR 1 
(6615-86) 

- 7 465-0917 SPRING, TYPE 2 IS 1 
(5776-288) 

- 8 650-4101 SCREW, #8-32 x 5/16 PAN HD PHL 2 

• - 9 653-4001 WASHER, LOCK #8 INT T 2 

-10 653-4000 WASHER, FLAT #B 2 

-11 465-0917 SPRING, TYPE 2 IS 1 
(5776-288) 

-12 651-1504 PIN, ROLL .062 x 3/8 1 

-13 651-1712 SNAP RING, TRUARC S133-18 1 

-14 458-0301 
(661S-87) 

ARM, CLUTCH ENGAGEMENT 1 

-ls 650-4101 SCREW, #8-32 x 5/16 PAN HD 1 

-16 653-4001 WASHER, LOCK 118 INT T 1 

-17 461-3192 STUD, SOLENOID ACTUATOR ARM 1 
(6615-109) 

-18 320-1013 SOLENOID & PLUNGER, TUBULAR 1 

-19 451-4316 BRACKET, R.H. SOLENOID 1 
(6615-149) • -20 465-0921 SPRING, RIBBON TENSION ARM 1 
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---~--------------------------. 

QTY. PER 
ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

-21 650-6240 SCREW, #10~32 x 3/4 PAN HD PHI.. SS 2 • -22 653-6001 WASHER, LOCK #10 INT T 2 

-23 650-0140 SCREW, #4-40 x 1/8 SOC SET BLK OX 1 

-24 465-0409 COLLAR, (MDL 24) SET SCREW 1 
(5996-100) 

-25 650-4161 SCREW, #8-32 x 1/2 FLAT HD PllL SS 1 

-26 I 452-4024 
(6615-28) 

GUIDE, RIBBON 1 

-27 452-4031 GUIDE, TENSION ARM 1 
(6615-218) 

-28 650-3200 SCREW, 16-32 x 5/8 PAN HD PHL SS 1 

-29 653-3001 WASHER, LOCK #6 INT T 1 

-30 653-3000 WASHER, FLAT #6 1 

-31 458-0302 
(6615-108) 

STOP, RIBBON SPOOi. 1 

-32 458-0299 ARM, RIBBON TENSION, R.H. 1 • (6615-113) 

-33 650-6240 SCREW, #10-32 x 3/4 PAN HD PHL SS 2 

-34 653-6001 WASHER, LOCK #10 INT T 2 

-35 400-0029 M>TOR, RIBBON FEED, C.W. ROT 1 
(6615-222) 

-36 279-5070-28 BRACKET, R.H. RIBB(>N FEED ASSEMBLY 1 
(6635-28) 

• · .. 
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FIGURE 8-7 LEFT HAND RIBBON FEED ASSEMBLY 
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PARTS LIST FOR FIGURE 8-7 

QTY. PER ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-5070-23 LEFT HAND RIBBON FEED ASSEMBLY P.EF (6635-23) 

- 1 650-0140 SEMS, 02-56 x 7/16 PAN HD PHI. ZINC 2 

- 2 325-2309 M MICROSWITCH (MOD) 1 (6615-175) 

- 3 615-0334 INSULATOR, MICROSWITCH l (5776-733) 

- 4 654-1184 HOUSING, 6 POS PIN AMP-1-480276-0 1 

- 5 651-1719 SNAP RING, 5133-25 TRUARC 1 

- 6 458-0300 ARM, RIBBON REVERSE ACTUATOR 1 (6615-86) 

- 7 465-0917 SPRING, TYPE 2 #5 1 (5776-288) 

- 8 650-4101 SCREW, /18-32 x 5/16 PAN IID PHL 2 

- 9 653-4001 WASHER, LOCK 08 INT T 2 

-10 653-4000 WASHER, FLAT 08 2 

-11 465-0917 SPRING, TYPE 2 #5 1 (5778-288) 

-12 651-1504 PIN, ROLL .062 x 3/8 1 

-13 651-1712 SNAP RING, TRUARC 5133-18 1 

-14 458-0301 ARM, CLUTCH ENGAGEMENT 1 (6615-87) 

-15 650-4101 SCREW, #8-32 x 5/16 PAN HD PHL 1 

-16 653-4001 WASHER, LOCK #8 INT T 1 

-17 461-3192 STUD, SOLENOID ACTUATOR ARM 1 (6615-109) 

-18 320-1013 SOLENOID & PLUNGER, TUBULAR 1 

-19 451-4315 BRACKET, L.H. SOLENOID 1 (6615-114) 

-20 465-0921 SPRING, RIBBON TENSION ARM 1 
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QTY. PER 
ITEM NO • PART NO. DESCRIPTION ASSEMBLY 

• -21 650-6240 SCREW, #10-32 x 3/4 PAN HD PHL SS 2 

-22 653-6001 WASHER, LOCK #10 INT T 2 

-23 650-2040 SCREW, #4-40 x 1/8 SOC SET BLK OX 1 

-24 465-0409 COLLAR, (MDL 24) SET SCREW 1 
(5996-100) 

-25 650-4161 SCREW, #8-32 x 1/2 FLAT HD PHI. SS 1 

-26 452-4024 GUIDE, RIBBON 1 
(6615-28) 

-27 452-4031 GUIDE, TENSION ARM 1 
(6615-218) 

-28 650-3200 SCREW, #6-32 x 5/8 PAN HD PHL SS 1 

-29 653-3001 WASHER, LOCK #6 INT T 1 

-30 653-3000 WASHER, FLAT #6 1 

-31 458-0302 STOP, RIBBON.SPOOL 1 

• (6615-108) 

-32 458-0298 ARM, RIBBON TENSION 1 
(6615-113) 

-33 650-6240 SCREW, #10-32 x 3/4 PAN HD PHI. SS 2 

-34 653-6001 WASHER, LOCK f 10 INT T 2 

-35 400-003l) M>TOR, RIBBON FEED, C.R.W. ROT 1 
(6<. l5-2~2) 

-36 279-5070-27 BRACKET, L.H. RIBBON FEED ASSEMBLY 1 
(6635-27) 

• 
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FIGURE 8-8 CARRIAGE ASSEMBLY SHEET 2 OF 3 
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PARTS LIST FOR FIGURE 8-8 

• ITEM NO. PAI« NO. DESCRIPTION 
QTY. PER 
ASSEMBLY 

279-5070-19 CARRIAGE ASSEMBLY REF 

- 1 650-4120 SEMS, #8-32 x 3/8 PAN IID PHL SS 4 

- 2 465-1618 SPRING, LEE LE-016A-001 (MUSIC WIRE) 1 

- 3 478-0266 
(6615-68) 

SPRING HANGER 1 

- 4 650-3120 SEMS, #6-32 x 3/8 3 

- 5 452-2549 CLAMP, BELT 1 
(6615-73) 

- 6 656-0220 BELT, TIMING (GOOD YEAR 420L050) 1 

- 7 452-2134 BACKING PLATE 1 
(6615-75) 

- 8 461-3178 SPRING PIN CARRIAGE ECCENTRIC 1 
(6615-146) 

• - 9 651-1727 RETAINING RING, (741) CRESL (TRUARC 2 
5103-25) 

-10 465-0012 BEARING, BALL SR 4PP 1 

-11 458-0294 ECCENTRIC, BEARING MOUNT 1 
(6615-69) 

-12 650-4200 SCREW, #8-32 x 5/8 PAN IID PHI. SS 1 

-13 653-4001 WASHER, LOCK 118 INT T 1 

-14 /165-0012 BEARING, BALL SR 4PP 1 

-15 461-3172 
(6615-72) 

STUD, CARRIAGE BEARING 1 

-16 655-0232 HOLE PLUG, HEYCO P-250 3 

-17 650-3321 SCREW, #6-32 x 1" SOC IID CAP 3 

-18 452-4022 GUIDE, CARRIAGE RIBBON 3 
(6615-67) 

-19 651-1712 SNAP RING, 5133-18 1 • -20 465-1609 SPRING, HEAD 1 
(6615-65) 
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QTY. PER 
ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

-21 461-3168 SHAFI', LOCKING KNOB 1 • (6615-41) 

-22 652-0046 NUT, STOP #8-32 EIASTIC 22NM82 1 

-23 653-4000 WASHER, FLAT #8 1 

-24 461-1033 DISC, HEAD ADJUSTING INDICATOR 1 
(6615-242) 

-25 461-3169 SHAFI', HEAD ADJUST 1 
(6615-42) 

-26 461-3174 WASHER 1 
(6615-63) 

-27 452-2.139 PLATE, HEAD LOCKING 1 
(6615-49) 

-28 279-5070-21 PLATE, HEAD MOUNTING ASSEMBLY 1 
(6635-21) 

-29 650-4200 SCREW, #8-32 x 5/8 PAN HD PHL SS 4 

-30 653-4001 WASHER, LOCK #8 INT T 4 

-31 465-0012 BEARING, BALL SR 4PP 4 • -32 461'~3172 STUD, CARRIAGE BEARING 4 
(6615-72) 

-33 279-.5070-20 CA.KRIAGE, CASTING AS~EMBLY (PRESSING) 1 
(663.5-20) 

-34 465-1615 SPRING, LEE 022B-8 ·~MUSIC WIRE) 1 

-35 650-2060 SEHS, 04-40 x 3/16 PAN HD PHL SS 4 

-36 452-4023 GUIDE, HEAD CONNECTOR 2 
(6615-142) 

-37 650-3080 SEMS, 116-32 x 1/ . PAN HD PHL SS 2 

-38 451-4310 BRACKET, CONNECTOR MOUNTING 1 
(6615-140) 

-39 461-3178 SPRING PIN CARRIN'.'. . ECCENTRIC 2 
(6615-146) 

-40 651-1727 RETAINING R1,. 'G ( 741) CRESL (TRUARC 4 
5103-25) • -41 465-0012 BEARING, ~T~ SR 4PP 2 
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QTY. PER ITEM NO. PART HO. DESCRIPTION ASSEMBLY 

-42 458-0294 ECCENTRIC BEARING K>UNT 2 
(6615-69) 

-43 650-3120 SEKS. #6-32 :x: 3/8 PAN 1ID PHL SS 1 

-44 653-3000 WASHER. FLAT #6 1 

-45 458-0293 RETAilfER. FINGERBOARD 1 
(6615-141) 

-46 650-2902 SCREW. #5-40 :x: 5/16 PAN 1ID PHL SS 2 

-47 653-2501 WASHER, LOCK IS INT T 2 

-48 653-2500 WASHER. FLAT #5 2 

-49 210-6573 !l>DULE. 6573 (PHOTOCELL) 1 

-so 650-1082 SCREW, #3-48 :x: 1/4 SOC ID> CAP 1 

-51 656-1006 MAGNET, ARNOLD IG SU1611 1 

-52 650-3120 smcs. #6-32 :x: 3/8 PAN ID> PHL SS 1 

-53 653-3000 WASHER, FLAT #6 2 

-54 462-0225 MAGNET HOLDER STAND OFF MAGNET 1 
(6615-150) ll>UNTIRG 

-55 279-5070-22 DRACUT• OUT BOARD BEARING (PRESSING) 1 
(6635-22) 
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FIGURE 8-9 CARRIAGE DRIVE & TACHOMETER ASSEMBLY 
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PARTS LIST FOR FIGURE 8-9 

• QTY. PER ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-5070-17 CARRIAGE DRIVE & TACHOMETER REF (6635-17) ASSEMBLY 

- 1 650-3322 SCREW, 116-32 x 1-1/2 PAN lID PHL SS 1 

- 2 653-3001 WASHER, LOCK 116 INT TOOTH 2 

- 3 653-3000 WASHER, FLAT 116 1 

- 4 652"":"3000 NUT, HEX 116-32 1 

- 5 650-3320 SCREW, 116-32 x 1" PAN lID PHL SS 1 

- 6 653-3001 WASHER, LOCK 116 INT TOOTH 2 

- 7 653-3000 WASHER, FLAT 116 1 

- 8 652-3000 NUT, HEX 116-32 SS 1 

- 9 458-0319 SHOCK MOUNT, FAN 1 
(6615-240) 

• -10 400-0020 M>TOR AIRTRL 11-9201 1 
(5996-113) 

-11 400-9004 FAN BLADE, 3" PLASTIC 1 

-12 650-6160 SEMS, #10-32 x 1/2 PAN lID PHL SS 2 

-13 458-0318 
(6615-192) 

MOUNT, CARRIAGE DRIVE COOLING FAN 1 

-14 650-6121 SCREW, 1110 x 32 PAN lID PHL SS 2 

-15 653-6001 WASHER, LOCK 1110 INT TOOTH 2 

-16 653-6000 WASHER, FLAT 1110 2 

-17 656-0223 BELT, 65M x 1/8 W 4DP 1 

-18 650-2093 SCREW, 114-40 x 1/4 SOC SET CUP POINT 1 

-19 478-0288 PULLEY, TACHOMETER 1 
(6615-190) 

-20 650-9505 SCREW, M2 x 5 MM • 4 PITCH FLAT 3 
lID SLOTTED 

• 
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QTY. PER 
ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

-21 400-0028 MJTOR, 12 VDC NAPC 9904-120-12601 1 • -22 451-4415 BRACKET, TACHOMETER 1 

-23 650-6161 SCREW, #10-32 x 1/2 FLAT HD SS 3 

-24 451-4302 BRACKET, MOTOR 1 

-25 651-1509 PIN, ROLL .093 x 1/2 1 

-26 478-0276 PUU..EY, 3 OLT-187 .375 BORE 1 

-27 651-1527 ROLL PIN, 5/32 x 11/16 SS 1 

-.28 478-0261 PUU..EY, CARRIAGE DRIVE 1 
(6615-112) 

-29 400-0024 M>TOR, CARRIAGE DRIVE (MP) 1 
(6615-100) 

• 

• 
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• FIGURE 8-10 HEAD ASSEMBLY 
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PARTS LIST FOR FIGURE 8-10 

QTY. PER • ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-5070-12 HEAD ASSEMBLY (MOD 72) REF 
(6635-12) 

- 1 650-2098 SCREW, #4-40 x 1/4 PAN HD Pill. LONG 2 
LOCK PARKERIZE 

- 2 449-0102 OOVER, PRINT HEAD 1 
(6615-230) 

- 3 650-4070 SCREW, #8-32 x 7/32 SOC SET BRASS TIP 9 

- 4 279-5070-14 PRINT SOLENOID/BODY & GUIDE TUBE 9 
ASSEMBLY 

- 5 650-0064 SCREW, #00-90 x 3/16 FLAT RD SS 2 

- 6 465-0240 BEARING, MP-72 PRINT HEAD 1 
(6615-92) 

- 7 279-5070-13 HEAD & GUIDE TUBE ASSEMBLY 1 
(6635-13) 

• 

• 
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FIGURE 8-11 FENCE ASSEMBLY 



PARTS LIST FOR FIGURE 8-11 

QTY. PER • ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-5070-46 FENCE, MOD-72 ASSY REF 
(6635-46) 

- 1 650-2088 SCREW, 04-40 x 1/4 PAN HD PHL SS 2 

- 2 653-2002 WASHER, LOCK 114 INT T 2 

- 3 653-2000 WASHER, FLAT 114 2 

- 4 310-0017 TERMINAL BOARD SW 0 1 
(6615-236) 

- 5 615-0368 INSULATOR, SWITCH BOARD 1 
(6615-152) 

- 6 650-2088 SCREW, #4-40 x 1/4 PAN HD PHL SS 2 

- 7 653-2002 WASHER, LOCK 114 INT T 2 

- 8 653-2000 WASHER, FLAT 14 2 

- 9 310-0016 TERMINAL BOARD, SW 1 1 
(6615-182) • -10 615-0368 INSULATOR, SWITCH BOARD 1 
(6615-152) 

-11 650·-2088 SCREW, #4-40 x 1/4 PAN HD PHL SS 2 

-12 653-2002 WASHER IDCK #4 INT T 2 

-13 653-2000 WASHER FLAT 114 2 

-14 310-0015 TERMINAL BOARD SW 2 1 
(6615-151) 

-15 615-0368 INSULATOR, SWITCH BO.ARD 1 
(6615-152) 

-16 650-2081 £CREl:, 04-6.0 -x: 1/4 FLAT HD P"tlL 5 

-17 452-3530 
(6615-171) 

SHIF!.D, ENCODER FENCE 1 

-18 650-4161 SCREW, #8-32 x 1/2 FLAT HD PHL SS 6 

-19 458-0292 FENCE SUPPORT STRIP 1 
(6615-52) • 
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QTY. PER 
ITEM NO. PART NO. DESCRIP'i.ION ASSEMBLY 

• -20 461-1031 ENCODER 5.5 SPACE 1 
(6615-225) 

-21 451-4311 BRACKET, ENCODER FENCE K>UNTING 1 

• 

• 
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FIGURE 8-12 CARRIAGE DRIVE SHAFT & BEARING HOUSING ASSEMBLY 
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PARTS LIST FOR FIGURE 8-12 

• QTY. PER 
ITEM NO. PART NO. DESCRIPTION ASSEMBLY 

279-5070-45 CARRIAGE DRIVE SHAFT & BEARING REF 
(6635-45) HOUSING ASSEMBLY 

- 1 tl>T USED 1 

- 2 651-1526 SPIRAL PIN. .093 x 7/8 SS 1 

- 3 478-0278 PUlJ.EY • CAIUUAGE JalVE 1 
(6615-176) 

- 4 461-3173 
(6615-96) 

HOUSING. BEARING 2 

- 5 650-3124 SCREW •. #6-32 x 3/8 TRUSS HD PHI. SS '• 
- 6 465-0011 BlWlIBG BALL SR61PPD 2 

- 7 653-0035 WASBD.. WAVE SPRING (ASC IW0484-009) 1 

- 8 SCREW, #1/4-20 x 3/16 SOC SET CUP 1 
PT NYLOIC 

• - 9 465-0416 OOLLAR 3/8 SHAFT 1 

-10 tl>T USED 1 

-11 651-1529 SPIRAL PIN. .093 x 1.25 S3 1 

-12 478-0274 
(6615-168) 

PULLEY, 48T - l/5P 1 

660-0rn6 CEMENT • LOCTITE 1S06 AR 

• 
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FIGURE 8-13 IDLER PULLEY & BRACKET ASSEMBLY 

• 
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• PARTS LIST FOR FIGURE 8-13 

QT'J. PER ITEM NO. PAia NO. DESCRIPTION ASSEMBLY 

IDLER PULLEY & BRACKET ASSEMBLY REP 

- 1 651-1740 RETAINING RING, TRUARC 5100-50 1 

- 2 478-0262 PUU.EY, IDLER 1 (6615-120) 

- 3 465-0238 BEARING, ROLLER (TORllINGTON 1 
JB-812-0ll) 

- 4 652-0054 NUT, STOP 5/16 ESNA 18 ZINTE 058 1 

- s 461-3171 STUD, mLER. PULLEY 1 (6615-32) 

- 6 451-4301 BRACDT, IDLD. PULLEY 1 (6615-33) 

• 

• 
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APPENDIX A 

PAPER SPECIFICATIONS 

If paper does not conform to these specifications, degraded forms 

handling can occur. No specifications are given for card stock; try a 

sample before purchasing. 

1. Material must be margin-perforated fanfold paper or card stock, 

perforations are used for guiding by pin-feed \D.lits. 

2. Maximum form length is not to exceed 11 in. (27. 9 cm) • 

3. Paper Stock: 

a. for single part forms use 15 to 20 lb bond (20 lh for :Improved 

forms handling) 

b. for multipart forms use: 

2 ply: 15/15 lb bond, 7 lh carbon 

3 ply: 15/12/15 lb bond, 7 lb carbon 

4 ply: 12/12/12/15 lb bond, 7 lb carbon 

5 ply: 12/12/12/12/15 lb bond, 5 lh carbon 

(•11> to four copies in addition to the original can be used) 

c. form width must be: 

5 in. (12. 7 cm) minimmn 

14 7/8 in. (37.8 cm) maximum 

4. Fastening of DUltipart forms: 

a. improved multipart paper handling can be achieved with glued 

margins 

b. multipart forms must otherwise be fastened with crimps every 

two inches (5.1 cm) along both edges of the forms. 

A-1 



c. crimps must not come closer to the fanfold that 0.50 in. (1.27 cm) 

d. each crimp must have four prongs, two to enter both form and 

carbon and two to enter forms only. 

5. Forms thickness: 

a. maximum in the print area: 0.018 in. (0.046 cm) allows for 

four 12 lb, one 15 lb and four 7 lb carbon parts. 

b. over crimps in the pin-feed margin: 0.030 in. (0.076 cm) 

6. Sprocket holes: 

a. must run along both margins 0.25 + .03 in. (0.635 ± 0.076 cm) 

from paper edge to the hole center lines 

b. distance between hole centers along the margins must be 0.5 

+ 0.005 in. (1.27 ± 0.013 cm) non-accumulative in any five in. 

(12.7 cm) length 

c. hole diameters must be 0.156 ± 0.005 in. (0.396 ± 0.013 cm) 

the two top and bottom drive holes on each sheet (four per 

sheet) can be up to 0.200 in. (0.508 cm) in diameter to permit 

post or ring binding of output. 

d. distance between hole centers across the sheet must be uniform 

without 0.015 in. (0.038 cm) to a maximum of 14-1/2 in. (36.83 cm) 

7. When using forms with wide and narrow copies in the same set, the 

top copy should always be fullest width. 

8. For pre-printed forms: 

pin-hole center to left side of left-most character not less 

than 3/8 ± 1/16 in. (1.0 + 0.2 cm) 

pin-hole center to right side of last character not less than 

3/8 ± 1/16 in. (1.0 ± 0.2 cm) 
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HEXADECIMAL CODES 

PRINTER PRINTER PRINTER 
HEX CODE CHARACTER HEX CODE CHARACTER HEX CODE CHARACTER 

HEX(07) Alarm HEX(3D) - HEX(60) 
HEX(OA) Line Feed HEX(3E) > HEX(61' a 
HEX(OB) Vertical Tab HEX(3F) ? HEX(62/ b 
HEX(OC) Form Feed HEX(40) @ HEX(63) c 
HEX(OD) Carriage Return HEX(41) A HEX(64) d 
HEX(OE) Elongated Character HEX(42) B HEX(65) e 
HEX(20) Space HEX(43) c HEX(66) f 
HEX(21) I HEX(44) D HEX(67) g . 
HEX(22) II HEX(45) E HEX(68) h 
HEX(23) fl HEX(46) F HEX(69) i 
HEX(24) $ HEX(47) G HEX(6A) j 
HEX(25) % HEX(48) H HEX(6B) k 
HEX(:l6) & HEX(49) I HEX(6C) 1 
HEX(27) .. 

HEX(4A) J HEX(6D) m 
~ 
I HEX(28) ( HEX(4B) K HEX(6E) n ..... 

HEX(29) ) HEX(4C) L HEX(6F) 0 

HEX(2A) * HEX(4D) M HEX(70) p 
HEX(2B) + HEX(4E) N HEX(71) q 
HEX(2C) , HEX(4F) 0 HEX(72) r 
HEX(2D) HEX(50) p HEX(73) B 

HEX(2E) . HEX(51) Q HE~~(74) t 
HEX(2F) I HEX(52) R HEX(75) u 
HEX(30) 0 HEX(53) s HEX(76) v 
HEX(31) 1 HEX(54) T HEX(77) W' 

HEX(32) 2 HEX(55) u HEX(78) x 
HEX(33) 3 HEX(56) v HEX(79) y 
HEX(34) 4 HEX(57) w HEX(7A) z 
HEX(35) 5 HEX(58) x HEX{7B) { 
HEX(36) 6 HEX(59) y HEX(7C) 
HEX(37) 7 HEX(SA) z HEX(7D) } 
HEX(38) 8 HEX(5B) [ HEX(7E) "" HEX(39) 9 HEX(5C) \ *HEX(7F) 
HEX(3A) HEX(5D) ] 
HEX(JB) HEX(5E) t *ASCII DEL, a non-printable 
HEX(JC) < HEX(SF) control character 



-

I 



• 

• 

• 

SIGNAL 

01-09 

+9V(sw) 

+12V(sw) 

-12V(sw) 

a 

A1 - Ag 

AKDLY 

ACKLG 

· Alarm Light 

AR 

AY,AY 

b 

bl - b7 
BELP 

BUSY 

BY,BY 

c 

CF 

CFM 

CIP 

CLCR 

CLK 

CLR 

CLRM 

C0111Don 

Cover Open 

CR 
a 

C\ 
CRd 
CR e 
d 

D+ 

APPENDIX C 

SIGNAL MNEMONICS 

DEFINITION 

9-bit output of character generator ROMs 

+9 volts switched 

+12 volts switched 

-12 volts switched 

~tepping motor driver collector (AY) 

Address bits of ROMs 

Acknowledge delay 

Acknowledge at I/O interface 

Fault indicator 

Read strobe for ROM 

Base of stepping motor driver 

Stepping motor driver collector (BY) 

Output of shift registers 

Audio function pulse 

Device busy status for I/O 

Base of stepping motor drivers 

Stepping motor driver collector (AY) 

Carriage forward 

Carriage forward maintenance switch 

Control input prime 

Clear carriage return 

System clock 

System clear 

Manual clear switch 

Couunon of stepping motor 

Cover open switch 

Carriage return flip-flop 

Pulse from CR to initiate carriage return e 
Carriage return decoded 

Carriage return decoded at shift register output 

Stepping motor driver collector (BY) 

Fence LED anode 

C-1 



SIGNAL 

DELP 

DTl - DT7 

DTSB 

EC 

Fault 

FC 

FFD+ 

FFM 

FFP 

FFPE 

Form Override 

Fr 

IP 

LFD 

I.FE 

LFM 

LFP 

Malfunction 

MD 

MDB+ 

MDB-

MK 

MKR 

MSl 

MS2 

011 - 013 

OSCXT 

Paper Out Light 

Paper Out Sw 

PE 

PED+ 

PEPE 

PF 

DEFINIT1"0N 

Delete function pulse 

Data input at 1/0 interface 

Data strobe at 1/0 interface 

Expanded character 

Fault status at 1/0 interface 

Function control 

Form feed LED anode 

Form feed manual switch 

Form feed pulse 

Form feed phototransistor emitter 

Form override switch 

Form and tab 

Input prime at 1/0 interface 

Line feed delay 

One line count 

Line feed manual switch 

Line feed pulse 

Fault indicator 

Motor drive coD1Don 

Forward motor drive transistor base 

Reverse motor drive transistor base 

Marker bit 

Marker bit latch 

End of ribbon switch (right) 

End of ribbon switch (left) 

Output inhibits for ROMs 

System clock at 1/0 interface 

Paper out indicator 

Paper out switch 

Fence phototransistor emitter 

End of page eject LED anode 

End of page phototransistor emitter 

Paper Feed 
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SIGNAL 

PFB 

PO 

Power-On-Prime 

PS 

RB 

RD 

RDY/BSY 

RS 

RS! 

RS2 

RT! 

RT2 

Sl'-S9' 

SlC-S9C 

S1R-S9R 

Select Light 

Select Sw 

SF6 

SFK 

SFM 

SL 

SLCT 

SL CTR 

SPKR 

swo 
SW! 

SW2 

Tach+ 

Tach-

Time-Me ter (RTM) 

VR5B 

VR12B 

VTD+ 

VTP 

VTPE 

ws 

DEFINITION 

Base of paper feed driver transistor 

Paper out status at I/O interface 

Power on prime pulse 

Printable signal 

Start ribbon motor 

Ribbon drive 

Ready/Busy (low for busy) 

Ready to start printing 

Ribbon driver aiding solenoid (left) 

Ribbon driver aiding solenoid (right) 

Ribbon tootor triac (left) 

Ribbon motor triac (right) 

Base of solenoid drivers 

Collector of solenoid drivers 

Select indicator 

Select switch 

Shift out next character 

Shift in pulse 

Start forward iootion 

Select latch 

Select status at I/O interface 

Select control 

Speaker signal 

Home position switch 

Deacceleration switch 

Return switch 

Feedback tachometer positive 

Feedback tachometer negative 

Elapsed time meter 

+5 volt regulator base 

+12 volt regulator base 

Vertical tab LED anode 

Vertical tab pulse 

Vertical tab phototransistor emitter 

Window strobe from fence 
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APPENDIX D 

MODEL 72 HEXIDECIMAL CODED CHARACTER SET (96) 

21 

25 

29 

D-1 

22 

2A 

,,.~··. ~ : r .• 
I I ~ ; : 

~' ' ; I l l .. 
~~J~ t'L 

I ~ i 

2E 

23 

27 

28 

I I 

2F 



30 31 

34 35 

38 39 

3C 30 

D-2 

32 

36 

3A 

3E 

33 

37 

3B 

I I 

3F · 

• 

• 

• 
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40 41 42 43 

44 45 46 47 

• 

48 49 4A 4B 

• 
4C 40 4E 4F 
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50 

54 55 

58 59 

5C 50 

52 

56 

5A 

. -1 ~--: ! IA!. : . 
··~4 ;~:: ~ ·-L. I .• 1-· .. 

-+-··I I ; I • ~I T~,....l: -
I 

5E 

• 
53 

57 

• 

5B 

•• ~.-•• -. 
5F 



• 
60 61 62 53 

64 65 66 67 

•• 

68 69 6A 68 

• 6C 60 6E 6F 

D-5 



70 71 72 

74 75 76 

78 79 7A 

OIJ I ) ~ 1 

7C 70 7E 

D-6 

73 

77 

78 

~ t:1Jttttt 
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CUSTOMER ENGINEERING DA TE: 9 I 2 6 I 7 a 

J COMPUTER SYSTEMS NEWSLETTER N0._81 
CATEGORY & SEQUENCE#: 2221V MATRIX PRINTER 

PRINTER CONVERSION PROCEDURE 

MODEL 2221W TO MODEL 2221V 

A. REASON FOR CHANGE 

B . 

To convert a 2221W Printer to a 2221V Priuter, f,,r .;~;<.! nn .. 1 ?·.~OPVS 

system. The standard 2200 system calls for the printer to do an 

automatic line feed after each carriage return. The 2200VS does not 

require this feature. 

CORRECTION/SOLUTION 

Suppress the automatic line feed that occurs after a carriage return. 

C. PREREQUISITES 

NONE 

D. TIME REQUIRED 

30 minutes 

E. PARTS REQUIRED 

NONE 

112 

( )LABORATORIES, INC. 
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F. PROCEDURE 

On the 210-6577 Format and Printing Control board: 

(REV 5 and above). 

1. Remove the jumper from A to B (to the left of L31) and 

reinstall that jumper from B to C. 

2. Remove the jumper from D to E (between 114 and Ll5) and 

reinstall that jumper from E to F. 

3. No E-REV update is necessary. 

4. Test the printer on-line to ensure that constant double 

spacing does not occur. 

B. On the 210-6577 Format and Printing Control board 

(E-REV 4 and below). 

1. Cut the etch that connects 131-3 to 131-4. 

2. Add a wire from 131-4 to 131-5. 

3. Cut the etch that connects 115-1 to 14-11 

CAUTION: Cut this etch on the non-component side, at pin 

1 of LIS). 

4. Add a wire from 115-1 to 115-2. 

5. No E-REV change is necessary. 

6. Test the printer on-line to ensure that constant double 

spacing does not occur. 

• 
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Service Newsletter_No_. 4B 

June 11, 1976 
PERIPHERALS #13 

The Model 72 Matrix printers were originally designed for top 

loading of printing paper and later it was decided that front (or 

bottom) print paper loading was more efficient and reduced the mechan

ical self-locking effect with the paper guides, 

The matrix printers being built now are of the front (bottom) 

loading type. The effective serial numbers of all WANG matrix 

printers (front load) Model 72 types are as follows: 

MODEL 

2221W & 2221 LPO 

621/721W 

200W 

SERIAL NUMB ER 

EC2134 

681007 

EWJOOS 

Tom Pickett, of the Central Area, brought certain major differences 

to our attention recently in the following printer assemblies: 

1. Paper Feed, Format and Frame Assembly. 

2. Carriage Drive and Tachometer Assembly. 

3. Carriage Assembly. 

Enclosures 1 and 2 of this Newsletter will inform all service 

personnel of the new parts used in the front load printers (ENC 1) and 

status of the old parts (ENC 2). The part numbers and drawing numbers 

are included to assist in making corrections to the existing 72 Manual. 

The changes in part numbers will be reflected in the future revision 

of the Model 72 Matrix Printer Manual. It is recommended that new 

parts lists and drawings be ordered from the Home Office if printer 

problems are anticipated • 

( ) l I\ RD RAT fl RIES. INC PRINTED IN USA 
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DESr.lUPTION 

TACHOMI:TEP. BRKT., FRONT LOADI~lG 
W.L.No. 4514415 
DWG. No. C6615-206 

BASE CASTI~~G - FRONT LOJ\DUlG 
W.L.No. 450-0104 
DWG. No. E6615-202 

PAPER GUIDE, INXER 
W.L.No. 452-4037 
DWG. No. CG615-200 

NEW PARTS -

1 
REPLACES 

TACHOMETER BRKT. 
W.L.No. 451-4313 
DWG. No. B6615-94 

BASE CASTING 
W.L.No. 450-0096 
DWG. No. E6615-10 

PAPER GUIDE, UPPER 
W.L.No. 452-4025 
DWG. No. C6615-GO 

Enclosure 1 

----------------- -------+-----------------------·-
PAPER GUIDE, OUTER 
W.L.No. 4~~-A018 

DWG. No. C6615-201 

PAPER GUIDE, LO~·TER 

W.L.No. 452-4026 
DWG. No. C6615-61 

----------------------------+-------·-- -------------
l'lVOT I Ot:T1:ll PAPER GUIUE 
,!, L.No. l1(11-32L;9 
DWG. };o. B6615-20~i 

PIVOT, PAPER GUIDE 
W.L.~o. 461-3196 
DWG. No. B6615-162 • 

------------------------t·--------------·------------
COVER, LO'.IEi; REAR 
W.J..~fo. !151-2133 
DIJG, No. C~615-199 

NEW 

---------------------------1-------------------·--
PUT.LEY, !IOTOI'. 
ll.L.:~u. 478-C•276 
DWG. Nu. H6fi15-204 

PULLF.Y, 30LT-187,.37: BORE 
W.L.No. 478-0276 

------. --------------------- ------·--------·--------
BlI..'f, ~,/1(1 Ii, '/5 n:i:rn, /~Q D.P. BELT, 6511 x l/fJ W 4C D.P. 
W.~,. .. :;o, 6)6·-02?.7 W.L. No. 656-0223 

--···· -·----·------ ------ -----------------------
Roi.r. ru, .orn )'; 5/8 
\.:,1.. t:n. 6~11-1503 

ROLL PIN, .093 x 1/2 
W.L. No. 651-1509 

-----·-·----------------------------·--- ---------------

• 
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nESCRIPTION 

TACllm·fETER BRKT 
W.L •. No. 451-4313 
DWG. No. B6615-94 

BASE CASTIHG 
W.L.No. 450-0096 
DWG. No. E6615-10 

PAPER GUIDE, UPPER/LOWER 
W.L. No. 452-4025/452-4026 
DWG. No. C6615-60/C6615-61 

21W nmrr LOADING r.nA~GF.S 
~~-=-= ·--

STATUS ----

OBSOLETE 
NEW PARTS P.EQUIRED 

OBSOLETE 
NEW PARTS REQUIRED 

OBSOLETE 
NEW PARTS REQUIRED 

Enclosure 2 

OLD PARTS 

OBSOLETE 

OBSOLETE 

OBSOLETE 

···-------------------------------t-------------
PAN, BOTTOM 
W.L. No, 451-1211 
DWG. No. E6634-102 

CARRIAGE GUIDE 
W.L. No. 452-4016 
DWG. No. B6615-30 

ADJ. BLOCK, PAPER GUIDE 
W.L. No. 461-1540 
DWG. No. B6615-215 

NEW REVISION CAN BE REWORKED 

NEW REVISION C/u~ BE REWORKED 

OBSOLETE OBSOLETE 

-----------·-----+----------------+---·----·----·-·-
PIVOT, PAPER GUIDE 
W.L. No. 461-3196 
D~G. No. B6615-162 

OBSOLETE m;sOLETE 

----------------+---------------!---·-----··----·---·-
MOTOR BRKT. 
W.L. No. 451-4302 
DWG. No. C6615-95 

NEW REVI3ION CAN BE RE\.;o:~:~ED 

---------------·--·-1-----------------·-+-------------·--
PAPER OUT SWITCI! 
W.L. ro. 325-2403M 
mm. No. B6615-186 

NEW REVIS ION 

------------------------------.-------'-----------------·--· 
DELT, 65:1 :r. 1/8 H 40 DP. 
W.L. no. 656-0223 

OBSOLETE 
NEW PARTS REQUIRED 

OBSOLETE 

-------------·-----+--------------------1·-----------·· 
PULLEY 301.1'-187,.375 BORE 
W.L. ~o. 478-0276 

OBSOLETE 
NEW PARTS REQUIRED 

CA~! IlE REl.:Or;i~f.D 

-··-·---·------------ ·------------ ---·--+-·-·------------· __ ,, _____ _ 

ROI.L PlN, .091x1/2 ons01.1:n: ORSOL!':TE 
--~L~~r2. -- NE\.' PART~; I:[QUHU:n ----------+------·---·--------+------------



-----~----------------------

21W FRONT LOADINr. CllANr.ES ---= 

STATUS OLD PARTS 
-- --·-. 

BRACKET, PJ\PER r.urnr. •• 
W.L. No. /, 'il-4334 OBSOLETE . . . OBSOLETE 
m:r.. No. R6615-184 

CARRIAGE CASTI:-l(; (MACll) 
W.L. No. 450-00~!7 NEW PARTS REQUIRED C'.c\N ONLY BE USED WITH 
DWG. No. D6615-CJ8 NEH P..EVISIO:.I TOP LOADING PRil:TF.R 

----

• 

- ----. 
- - - --

--- --

• ' 

- ----- ---------- -----· - ---

- ---·- ----·-

, 

-·-- - ···-· 

• 
----·------- --t---- - --------···· 
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Service Newsletter_No. ___ 140 

PERIPHERALS 1138 10/31/78 

NEW 2221W TIMING FENCE SENSOR PHOTOCELL 

A new type of photocell (WL #375-2111) is being installed on 

newly-manufactured 2221W/V printers only. (A mounting bracket change 

is required). A sufficient quantity of old style sensor photocells 

(WL #375-2105) will be kept in stock to provide backup for existing 

mac~ines. When ordering the old style sensor, be sure to use the 

375-2105 number and not the 210-6572 number, since all new 210-6572 

assemblies will already have the new photocell installed. 

In order to use the new photocell, ECN 8106 must be performed on 

the n577 board, bringing that board to E-Rev 8. This ECN makes the 

6577 board compatible wich both old and new photocells. 

ECN #8106 

8 

NOTES: 

1) The new photocell (WL #375-2111) has the 

manufacturers number 'OPB-2501' stamped 

on it. The old photocell (WL #375-2105) 

is marked OPB-242. 

2) The Technical Procedure Manual, which 

went to print before this ECN was finalized, 

states that the ECN may only be performed 

if the~ photocell is used. However, 

since the new board will work with either photo

cell, it car. be used in any 2221W/V printer. 

6577 P.C. 

1. For use with both photocell types, the Timing 

Fence circuit is being changed from the 

configuration shown in Figure l to that shown in 

Figure 2 . 

( )LABORATORIES. INC 

WANG ONI INOUSTRIAL AVlNUE LOWELL. MASSACHUSETTS 01851 TEL (617) 851 4111 TWX 710 343-6769. TELEX 94 7421 
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Service Newsletter_NO. _112 

NOVEMBER 13, 1979 

PERIPHERALS /148 
Early Model Top Feed Assembly Part Numbers 

The Carriage assembly, as well as the Carriage Drive Motor and 

Tach Assembly used in early Top Feed 2221W printers, are different 

from the versions of these assemblies used in the current Model 2221W 
printers. 

In the past, it was not possible to order the early versions of 

the Carriage Assembly or the Carriage Drive Motor and Tach assembly 

because there were no available Wang part numbers. Now, however, the 

early versions of the assemblies may be ordered using the following 
part numbers: 

Carriage Assembly, Top Feed, 279-5070-4C: 

Carriage Drive Motor & Tack Assembly, Top Feed, 279-5070-54 

NOTICE: 

This dotument os the property of Wang Laboratoroes, Inc 
Information contained hereon os ~onsodered company propri· 
etary 1nformat1on and ots use os restricted solely to tile 
purpose of assisting you 1n servicing Wang products. Repro
duction of all or any part of this document os proh1b1ted 
without the consent of Wang Laboratories 

~ANG ~ ~'~~ .. w •. ~"' MU~""'"'""· "' '"" ....... , •• "' "'·~·· ""' .. ~· ( )LABORATORIES, INC 

'-... ··. 
··· ..... .. . 

l'rint~d in U.S.A. 
13-266 
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CUSTOMER ENGINEERING 

llNlll11JrJT 5ENlJllll flllTlrJE 
HP 

DATE: 03/14/80 

TITLE: 

PERIPHERALS 
CLASSIFICATION-------------

PRINTERS PLOTTERS 
CATEGORY------------

PRODUCT I APPL. WANG MATRIX 72 ( 21W) 

' #1 
SEQUENCE 

210-6579 Motherboard: ECN's #9647 (E-REV 6) and #13982 (E-REV 7) 

210-7076 I/O Control, Data Storage, and Underscore: ECN's #9647 
(E-REV 5), #10619 (E-REV 6), and #13984 (E-REV 7) 

210-7076-1 I/O Control, Data Storage, and Underscore: ECN's #9647 
(E-REV 3) and #10619 (E-REV 4) 

210-7076-2 I/O Control, Data Storage, and Underscore: ECN's #9647 
(E-REV 2) and #10619 (E-REV 3) 

210-7231 2221V Converter Board: ECN 13983 (E~REV 1) 

NOTES 

~-_;o:;::; __ ~;:r~e~e"_~SNL!9~ which should be discarded. 
Any prior performance of CSNL #91 on 2221W/2221V printers will 
have accomplished 210-6579 Motherboard modification steps F.2.a 
through F.2.e and 210-7076 board modification steps F.5.a 
through F.5.d of this procedu~e, except as follows: 

1. The MKR signal on the 210-6579 Motherboard will not have 
been jumper-connected between connector pins 92 and 
K13• which is required (refer to step F.2.c). 

2. The SFM signal on that same 210-6579 Motherboard will have 
been jumper-connected between connector pins 102 and 
L131 which is undesirable. 

Similarly, performance of a preliminary procedure, distributed 
as a VS Field Support memorandum to enable field incorporation 
of ECN #9647, will have produced these same results but will 
also have removed a necessary open-collector device pull-up 
resistor, R28 on the 210-7076 board (or its 210-7076-1 or 
210-7076-2 counterpart, depending on model of Matrix Printer) • 

WANG ONE INOUSTHIAL AVENUE LOWELL MASSACHUSETIS 01851 !El 16171 459 5000 IWX 110 343 6769. TELEX 94 7471 

( ~' AEJCJf4ATORIFS. INC 
PrinlP.d 111 lJ SA 

13·!>8!>2 12.19 



III. C. 3-1 

This PSN document provides the full modification procedure for 
all versions (2221V, 2221W, 200W, 5521, and LPO) of the Model 72 
Wang Matrix Printer, hereafter called simply the Matrix Printer 
unless one or more of those different versions must be speci
fied. The document assumes that neither of those preliminary 
procedures has been performed--but includes notes in the appro
priate places to direct the reader to confirm necessary condi
tions if those preliminary procedures may have been performed 
and/or to bypass any steps that do not apply to specific models. 

A. ; REASON FOR CHANGE 

The unmodified Matrix Printer can cause severe degradation of response 

time on any parallel workstation tied to the IOP used by the printer (es

pecially when full-buffer lines of more than 132 characters are being pro

cessed). 

B. CORRECTION/SOLUTION 

Modify the handling of carriage return, busy signal, and initiation of the 

print cycle by the printer electronics. 

C. PREREQUISITES 

1. The 210-6579 Motherboard must be at E-Rev 5 (ECN's #04765, #04801, 

#04829, #04860, and #05123 incorporated). 

2. The I/0 Control, Data Storage, and Underscore board must have ECN's 

#05227, #05351A, #05535, and #06728 incorporated: 

a. If a WLI P/N 210-7076 board (2221V or 2221W), must be E-REV 4 or 

higher (interim modifications will be confirmed or changed). 

b. If a WLI PIN 210-7076-1 board (200W), must be E-REV 2 or higher 

(interim modifications will be confirmed or changed). 

c. If a WLI P/N 210-70'16-2 board .(5521 or LPO), must be E-REV or 

higher (interim modifications will be confirmed or changed). 

D. TIME REQUIRED 

Two hours, maximum. 

• 

•• 

• 
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III.C.3-1 

E. PARTS REQUIRED 

NOTE 

Except for approximately half of the designated 
length of P/N 600-3004 insulated jumper wire, all 
required parts listed in the following table per
tain only to modifications needed for 2221V Prin
ters. If the unit under repair is a 2221W, 200W, 
5521, or LPO Printer, therefore, the listed parts 
are not required. 

CATALOG NO. NOMENCLATURE QUANTITY/EXPLANATION 

210-7231 

300-1906 

330-3047 

330-4010 

376-0104 

600-3004 

F. PROCEDURE 

2221V Converter Board 
(E-REV 11 011 presumed) 

Capacitor, 0.001 microfarad 

Resistor, 4. 7 kilohms 

Resistor, 10 kilohms 

IC, dual one-shot 
(Type <)602) 

Wire, solid, 26-gauge, 
plastic-coated 

One (2221V Printer, only). 
(Initial E-REV "O" version 
may have been installed by 
preliminary incorporation 
of ECN 119647) 

One (2221V Printer, only). 

One (2221V Printer, only). 

One (22~1V Printer, only). 

One (2221V Printer, only). 

Six feet, max. 

1. Gain access to :he underside of the #210-6579 Motherboard on the Ma

trix Printer's #270-0260 Chassis Assembly for wiring changes, as fol

lows: 

a. Facing the printer from the front, remove the left side cover by 

sliding it left until the holding rods become clear. 

b. Remove the right side cover by sliding it right until the holding 

rods become clear. Be careful not to damage the attached wiring, 

which must be removed as follows: 

( 1) Disconnect the signal harness from the bottom of the control 

panel • 

3 



III.C.3-1 

(2) Pull both AC-power leads from the ON/OFF power switch, and 

then remove the associated Motherboard power lines from the 

cable clamps. 

c. Remove the rear cover by lifting it away from the unit, discon

necting the ground wire attached to that cover by loosening the 

attaching phillips-head screw on the rear of the #210-6579 Mother
board heat-sink as~embly. 

NOTE 

This procedure presumes that the original 
#210-6576 and #210-6728 printed circuit 
boards have been previously replaced by 
#210-7076/-7076-1/-7076-2 and #210-7028 
boards, respectively. If not, make that 
replacement at this time. 

d. Remove the following printed-circuit cards from the Motherboard 

assembly: 

(1) #210-7076 (or its -1 or -2 counterpart) I/O Control, Data 

Storage, and Underscore card (from 116576" connectors). 

(2) #210-6577 Format and Printing Control card (from "6577" con
nectors). 

(3) #210-7028 EA Memory & Regulators and Underscore card (from 
11 6728 11 connectors). 

(4) #210-7231 2221V Converter Board (from Motherboard connectors 
-
J12 and J13), if applicable (this card will have been in-

stalled only if the printer under repair is a Model 2221V and 

a preliminary incorporation of ECN #9647 has been made. 

e. Remove the signal-harness connector plugs from Motherboard connec

tors J2, J3, J4, J5, J6, and J8 (leaving the connector plugs in 

place at Motherboard connectors J1, J9, J10, and J11). 

f. Remove the I/O interfa<e finger-board connector from Motherboard 
connector J12. 

4 
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III.C. 3-1 

g. To obtain fan assembly clearance space, remove the format tape 

guide from the format control assembly on the left side of the 

unit by removing two philHps-head fastening screws (see Figure 1). 

h. To obtain clearance for extraction of the #270-0260 Chassis Assem

bly, release the #451-4359 lefthand support bracket from the 

#279-5070-35 lefthand side subassembly frame by removing two phil

lips-head screws (see Figure 1). 

i. To obtain chassis assembly freedom, release the #270·-0262 resistor 

bracket assembly from the #279-5070-34 format paper feed frame 

assembly by removing two phillips-head screws and washers (see 

Figure 2). 

j. Release the #270-0260 Chassis Assembly by removing the four 

tie-down bolts that fasten the Chassis Assembly to the frame. 

k. Slide the #270-0260 Chassis Assembly to the rear and then lift it 

away from the Printer frame to remove that assembly away from the 

unit. Stand the assembly on its back edge to gain access to the 

connector terminals on the underside (i.e., noncomponent side) of 

the #210-6579 Motherboard. 

2. Using 26-gauge solid wire (WLI #600-3004 or equivalent), add three 

jumpers to the noncomponent side of the f/21 o. ~79 Motherboard, as fol

lows (see Figure 3): 

NOTE 

If an earlier effort to correct slowdown of par
allel workstations was attempted by performance 
either of a preliminary VS Field Support memoran
dum for ECN #9647 or of CSNL #91A, an unwanted 
SFM jumper connection will have been added to the 
#210-6579 Motherboard from pin 92 to pin L11 , 
and both of substeps a and b, following, will 
have been completed. If so, remove that jumper 
connection from the board (and from documentation 
records) and then proceed directly to substep c. 

a. Connect the CRd output from pin L of 116576 11 (i.e., the 7076-type 

I/O Control card location) connector 1 (10th pin from the left end 

of the bottom row, because no G or I pins exist) to pin D of con

nector J12 (4th pin from the left end of the bottom row). 

5 



III.C.3-1 

---FORMAT TAPE 

650-4120 

GUIDE (REMOVE 
FOR CLEARANCE) 

WASHERS, 
FLAT 118 

scru::ws, MACHINE 
/18-32 X 3/8 PAN 
PHILLIPS 

STEP F .1.h: 
REMOVE FASTENING 
HARDWARE TO FREE 
LEFT-HAND SUPPORT 
BRACKET FROM LEFT
HAND SIDE OF SUB
ASSEMBLY FRAME 

STEP F.1.g: 
REMOVE FASTENING 
HARDWARE TO FREE 
FORMAT TAPE GUIDE 

653-4000 WASHERS 

Figure 1. Obtaining Left-side Clearance for 

Removal of #270-0260 Chassis Assembly. 

6 

650-4080 
SCREWS, MACHINE, 
1/8-32 X 1/4 PAN 
PHILLIPS 

451-4359 
LEFTHAND 
SUPPORT BRACKET 
(RELEASE FROM 
LEFTHAND SIDE 
SUBASSEMBLY 
FRAME; LEAVE 
BOTTOM FASTENED 
TO CHASSIS ASSE~ffiLY) 

2943A-01 

• 

• 

• 
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270-0262 RESISTOR 
~ BRACKET ASSEMBLY 

(RELEASE FROM RIGllTHAND 
SIDE SUBASSEMBLY FRAME; 
LEAVE BOTTOM FASTENED 
TO CHASSIS ASSEt-IBLY) 

' .... 
............ ~ ...... 

.... 

0 

~ 
.... 

0 

L5070- 36 FRAME, 
RIGHTHAND SIDE SUBASSEt-IBLY 

I II. C. 3-1 

STEP F.1.i: 
REMOVE FASTENING 
HARDWARE TO FREE 
RESISTOR BRACKET 
ASSEMBLY FROM FRAME 

........ 

653-4000 WASHERS, 
FLAT 118 

- 650-4120 
SCREWS, 
MAL1UNE, 
118-32 x 3/8 
PHILLIPS 

2943-02 

Figure 2. Obtaining Right-side Clearance for 

Removal of #270-0260 Chassis Assembly 

7 
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III.C.3-1 

b. Connect the CLR output from pin 8 of "6576" connector 2 (2nd pin 

from the left end of the bottom row) to pin 8 of connector J13 

(2nd pin from the left end of the bottom row). 

c. MKR output from pin 9 of "6576" connector 2 (9th pin from the left 

end of the top row) to pin K of connector J13 (9th pin from the 
left end of the bottom row). 

d. Increment the E-REV level sticker number to a value of 7 (ECN 

#13982 incorporated). 

e. Add the just-installed connections to the Signal Run List, Sheet 

1, on page 7-22 of the system documentation copy of the Model 72 

Matrix Printer Maintenance Manual (03-0027-0), as follows: 

(1) Add "D" to J12 column as the CRd entry. 

(2) Add "B" to J13 column as the CLR entry • 

(3) Adci "MKR" as a new row, with a 92 entry in the "6576" 

(i.e., 7076) column and a _K entry in the J13 column. 

3. Slide the modified #270-0260 Chassis Assembly back into its normal 

position on the Matrix Printer's frame, and secure that assembly in 

place by replacing all fastening hardware previously removed during 

performance of steps F.1.g through F.1.j. 

4. Replace the Matrix Printer signal harness connector plugs to Mother

board connectors J2, J3, J4, J5, J6, and J8, and then install the un

modified 210-7028 card in the "6728" slot of that assembly and install 

the unmodified #210-6577 card in its "6577" slot. 

5. Modify the #210-7076 I/O Control, Data Storage, and Underscore circuit 

card assembly (or its #210-7076-1 counterpart if a 200W Printer, its 

#210-7076-2 counterpart if a 5521 or LPO Printer) as follows, using 

26-gauge solid wire (WLI #600-3004 or the equivalent) for the required 

• jumpers (see Figures 4 & 5): 

9 
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UPPER LEFT-HAND CORNER 
(NONCOMPONENT SIDE) 

STEP 5.a: 
OPEN ETCH-PATH 
FROM PIN 129-11 
TO PIN 13-1 

STEP 5.g: 
CONNECT PIN 115-8 TO 
PIN 9 OF CONNECTOR 2 

CONNECTOR 2 

Figure 4. Modifications to be Made on Drill Side of #210-7076 

I/O Control, Data Storage, and Underscore Board. 

10 
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STEP 5.c: 
ADD JUMPER 
FROM PIN L9-8 
TO PIN L31-13 

• 
STEP 5.d: 
ADD JUMPER 
FROM PIN L39-8 
TO PIN L3-1 
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NOTE 

If an earlier effort to correct slowdown of par
allel workstations was attempted by performance of 
CSNL #91A, substeps a through d, following, will 
have already been accomplished. If such correction 
was attempted by performance of a preliminary VS 
Field Support memorandum for ECN #9647, those same 
substeps will have been accomplished but a neces
sary open-collector device pull-up resistor, R28 on 
the 210-7076 board, will have been removed. In ei
ther case: 

(1) Confirm that a 4.7-kilohm, 1/4W, 10% resistor 
(WLI P/N #330-3047-4B or the equivalent) is 
connected between pin L39-8 (open-collector 
inverter output) and the +5VR bus on the 
210-7076 board. 

(2) Confirm that the system schematic for the 
7076-type card (whatever version) includes 
that component as pull-up resistor R28, con
nected between +5V and pin L39-8, which should 
be designated as the output of an open collec
tor 7 406 inverter (not a 7 404 invert.er, a·s 
originally designated). 

(3) Then proceed directly to substep e, following, 
bypassing substeps a through d. 

a. On the noncomponent side of the card, cut (open) the etch-path 

connection from pin L29-11 to pin L3-1 (see Figure 4). 

b. On the component side of the card, cut or remove jumper "A" (loca-. 
ted directly to the right of Q3), opening the SLCTR input at pin 1 

of connector 3 (see Figure 5). 

c. Add a jumper connection from pin L9-8 to pin L31-13 as.a substi

tute for the discarded SLCTR input. 

d. Add a jumper connection from pin L39-8 to pin L3-1 as a substitute 

for the discarded L29-11 gate output. 

NOTE 

If the card being modified is a #210-7076-1 card 
(for 200W Printer) or a #210-7076-2 card (for 
5521 or LPO Printer), bypass substeps e through 
g, following ·(which pertain only to serial opera
tion), and proceed directly to substep h. 

12 
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e. Remove the jumper-wire connection between pin L39-9 and ground 

(pin L39-7). 

f. Incorporate a hitherto-unused NANU gate from the L14 SN7400 chip 

to the circuit as follows to enable the SLCT output and the L3-6 

NANO gate output when pin L5-12 (FF Q) and pin L41-8 are both high 

(i.e., when the printer is selected and no paper-out condition has 

been d~te.cted) : 

(1) Connect a jumper between gate input pin L14-4 and SL signal 

source at pin L5-12. 

(2) Connect a jumper between gate input pin L14-5 and PO comple

mentary output pin L41-8. 

( 3) Connect a jumper be'tween just-opened pin L39-9 and gate out

put pin L14-6. 

g. On the noncomponent side, add a jumper wire between the MKA signal 

at pin L15-8 and pin 9 of connector 2 (see Figure 4). 

h. Update the E-REV level sticker on the noncomponent side of the 

card as follows: 

(1) If a #210-7076 card (2221V or 2221W Printer), raise sticker 

to a value of 7 (ECN's 9647, 10619, and 13984 incorporated). 

(2) If a #210-7076-1 card (200W Printer), raise sticke~ to a 

value of 4 (ECN's 9647 and 10619 incorporated). 

(3) If a #210-7076-2 card (5521 or LPO Printer), raise sticker to 

a value of 3 (ECN's 9647 and 10619 incorporated). 

i. Add the just-installed changes to the system documentation copy of 

the 7076-board schematic. 

Install the just-modified #210-7076 circuit card (or its #210-707 6-1 

or #210-7076-2 counterpart, as applicable) in the "6576" slot of the 

Motherboard assembly. 

13 
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NOTE 

Perform steps 7 and 8, following, only if printer 
under repair is a 2221V Printer. For all other 
models (2221W, 200W, 5521, or LPO), proceed di
rectly to step 9, bypassing these steps. 

1. Modify the #210-7231 Converter Board circuit card assembly as fol

lows (see Figure 6), using 26-gauge solid wire (WLI #600-3004 or 

the equivalent) for the required jumpers: 

a. Cut an opening in the component-side etch path between pin L9-1 

and pin L of connector 2. 

b. Install a 9602 one-shot IC (WLI P/N /1376-0104) in "spare" location 

L7, incorporating the following jumpers: 

(1) A circuit-ground connection between pin L7-8 and the +OV 

ground etch path passing vertically through the left-hand 

side of location L7. 

(2) A V00 connection between pin L7-16 and the +5V etch path 

passing vertically through the right-hand side of location L7. 
I 

(3) A trigger-input connection between pin L7-5 and pin K of con

nector 2. 

(4) A trigger-input bias connection between pin L7-4 and the ±OV 

ground-circuit etch path passing vertically through the 

left-hand side of location L7. 

(5) A complementary-output connection from pin L7-7 to pin L9-1. 

c. Install new components ~10 and R10 as a 3.41-microsecond (approx.) 

pulse-timing circuit for the new L7 one-shot as follows, mounting 

these components in the unused L6 location: 

(1) Connect an 0.001-uF capacitor (WLI P/N #300-1906) between pin 

L7-1 and pin L7-2. 

14 
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STEP 7.b: 
INSTALL 9602 ONE-SHOT 
(WLI #376-0104) IN 
"SPARE" LOCATION L7 

STEP 7.b.1: 

I 

::i:i .... 
•• •• 

.§TEP 7.b.2: 
CONNECT PIN L7-16 
TO +5V BUS (Vee) 

CONNECT PIN L 7-8---+--+~l---H--: .... ~ 
TO +OV GROUND BUS 

STEP 7.b.4: 
CONNECT PIN L 7 -4 
j;_OV GROUND BUS 

STEP 7.b.3: 
CONNECT PIN L7-5 
TO PIN K OF 
CONNECTOR 2 

LOWER 
LEFT-HAND 
CORNER 
(COMPONENT 
SIDE) 

III.C.3-1 

/ 

' \ 

STEP 7.e.2: 
CONNECT 10K RESISTOR 
(WLI 1330-4010) BETWEEN 
PIN L7-2 AND +5V BUS (Vee) 

STEP 7.d: 
CONNECT 4.7K RESISTOR 
(WLI #330-3047) BETWEEN 
PIN L7-3 AND +5V BUS (Vee) 

STEP 7-.b.5: 
CONNECT PIN L7-7 
TO PIN L9-1 

STEP 7.a: 
~-r---- CUT ETCH-PATH BETWEEN 

PIN L9-1 AND PIN L OF 
--- CONNECTOR 2 

0445t-06 

Figure 6. Modifications to be Made on #210-7231 

2231 Converter Board. 
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(2) Connect a 10-kilohm resistor (WLI P/N #330-4010) between the • 

capacitor connection to pin L7-2 and the +5V etch path pass-

ing vertically through the right-hand side of location L6. 

d. Install a 4.7-kilohm resistor (R9, WLI P/N #330-3047) as a CLEAR 

input pullup path in that same vacant L6 location, connecting that 

resistor between pin L7-3 and the +5V etch path passing vertically 

through the right-hand side of location L6. 

e. Install an E-REV level 1 sticker (ECN #13983 incorporated) on the 

circuit side of the #210-7231 Converter board. 

f. Add the just-installed changes to the system documentation copy of 

the 7231-board schematic. 

8. Install the just-modified, dual-connector #210-7231 Converter circuit 

card in Motherboard connectors J12 and J13, with the component side 

facing to the rear of the Printer. 

9. If the printer under repair is a Model 2221V Parallel Printer, install 

the fingerboard connector (originally removed from Motherboard connec

tor J12) in connector 3 on the just-installed #210-7231 2221V Convert

er circuit card. For all other models, simply reinstall the finger

board connector in Motherboard connector J12. 

10. Reconnect the rear-cover grounding wire, and then replace the rear 

cover in its normal position. 

11. Reconnect the control panel AC-power and signal connectors, and then 

replace both side covers. 

12. Test the modified Matrix Printer for on-line compatibility, including 

a checkout of response time for all workstations connected to the same 

IOP. 

16 
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CLASSIFICATION _P_E_R_I_PH_E_RA-'1=8----------' 

CATEGORY PRINTERS PLOTTERS 

PRODUCT/ APPL.-WANG MATRIX 72(21W) 

SEQUENCE#_;:...2~~~~~~~~~~~~~~ 

TITLE: 

SERIAL/PARALLEL INTERFACE FOR PRINTER OPTIONS 

This PSN applies to Wang Model 5521 Matrix Printers . 

1. GENERAL INFORMATION 

All printers used on Wang systems are parallel interface 

machines. On the 928 Systems, ors ( 130, 140), and VS (with 

serial IOP) the data is sent out in a serial format. 

Therefore, a device is needed to convert the serial data from 

the CPU into the parallel data required by the printer. This 

conversion is accomplished by a serial-to-parallel translator 

- an 8080 controlled device that converts serial data to 

parallel data and vice versa. 

Certain modifications are required in each printer to convert 

it from a parallel to a serial interface. These 

modifications are discussed in this PSN . 

( ) 
. r. f 1': • • ;, ' 'Jr< 1 f' ~ 1 r Jr .. 
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2. 

The serial interface printer requires microcode to perform 

such functions as top of form, line feed, select, print, 

etc. The printer will not operate unless this microcode has 

been loaded into the memory in the translator. Also, the 

printer keyboard no longer controls the printer directly when 

a translator is used. The printer keyboard inputs to the 

translator which, in turn, controls the printer. In 928 

systems and ors the microcode is loaded into the translator 

memory when the printer is powered up. In VS Systems with 

serial IOP the microcode is not loaded until a document is 

queued to the printer. 

Different printer models need different microcode to 

operate. This is provided for by switch settings on the 

210-7348 CPU board. Also, the 210-7446 I/O board has 

switches which must be properly set and some jumper 

connections which must be made. The switch settings and 

jumper connections required for the 5521 printer are given in 

this PSN. 

REFERENCES 

All communication between the master CPU and the printer is 

controlled by semaphores. These semaphores are instructions 

and data that are sent between the master CPU and the printer 

CPU. 

Communication between the VS systems with serial IOP and the 

printer is essentially the same as in 928 systems. A 

detailed Theory of Operation of serial/parallel translators 

is given in the WP 10/20/30 Maintenance Manual, Vol. III 

(Part No. 729-0652). Further information on the interface 

translator assemblies may be found in Word Processing 

Newsletter No. 30/30A (Part No. 729-0541-1). 
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3, PC BOARD DE~CHlPTlUN~ 

A brief description of the CPU, I/O and memory PC boards used in 

the translator assembly follows. 

210-7348 CPU Board 

This boar~ contains the 8080 CPU with its asso0iated data and 

address busses. The board also contains the system timing 

circuits, status decoder, data and address buffers, refresh 

timing and parity generators and checkers, part of the data link 

circuit including line drivers and receivers, data detection 

circuits and serial/parallel register. 

210-7446 I/O Board 

This board contains portions of the data link logic including 

the instruction register, byte timing register and OMA timing 

circuits. It also has the IN and OUT nnmmand denorler8, printer 

control circuits, external status gate and data out registers • 

210-7747 and 210-7547 (16K and 32K Memory Boards) 

These boards contain printer memory and memory control 

circuits. Included are bank select, address counter, refresh 

counter, address mux, data in and out buffers and PROM memory 

with associated buffers. 

4. PRINTER MODIFICATIONS 

The 5521 serial printer uses a serial/parallel translator assembly 

#270-0391 to convert serial input data to parallel format. 

Serial data is received in the translator via TNC/BNC coax and 

the parallel data is sent from the translator to the printer via 

interface cable #220-0165. The translator assembly is plugged 

into the AC receptacle underneath the printer. It is powered up 

in proper sequence when power is applied to the printer • 

3 



A list of differences between the serial and parallel versions of the 

21W printer follows. 

PARALLEL 

210-7028 

210-7076 

210-6577 

(Jumper A-13 and D-E) 

271-1109 (keyboard) 

279-5070-19 (carriage assy) 

PCBs 

ASSEMBLIES 

ALSO 

SERIAL 

210-67270 

210-7076-? 

210-6577 

(Jumper 8-C and E-F) 

271-1129 (keyboard) 

279-5070-46 (carriage assy) 

Additional printheact cooling 

fan (279-0304) in serial 

printer. 

5. TRANSLATOR CIRCUIT ADJUSTMENTS 

The switch banks (SW1) on the 210-7348 CPU board and the 

210-7446 I/O board must be set as follows: 

SW1 SW1 

0 0 IQ !O 
F N F IN 
F F 
x x 
x 2 x 2 

3 x x 3 
lj x x 4 
5 x x 5 

210-7348 210-7446 

4 

• 

• 

• 



• 

• 

• 

Jur11pcrs must be installed on i.;ile 210 .'(1!% bonr•d as folh·1~;;: 

Ill - out 

DE - in 

AC - in 

AB - out 

GF - out 

HJ - in (L42-3 to L32-14) 

Figure 1 shows the location of SW1 on 210-7348. Figure 2 shows 

locations of SW1 and the six jumpers on 210-7446. 

6. TROUBLESHOOTING 

When a printer fails to operate the problem could lie in the 

master CPU or controller, in the cables connecting the 

serial/parallel translator to the CPU or to the printer, in 

the translator itself, or in the printer itself. A failure 

of the printer to IPL generally indicates that no code is 

being loaded into it. This condition could be caused by a 

problem in the master controller, in the translator or in the 

cabling between the two. 

If the printer will IPL, a fault in the printer hardware is 

indicated. However, if the problem appears to be in the 

translator, there is no easy way to troubleshoot this unit in 

the field except by substituting suspected bad modules with 

known good ones. All cabling and internal voltages should be 

checked before board replacement is tried. The switches and 

jumpers on a replacement board should be checked for correct 

configuration before this board is inserted • 

5 



SW1 
I 

ABC 

FIGURE 1 PCB 210-7348 ASS EM BL V 

FG 
HIJ 

0'~. ,~H·~ ·0 ·~ ·0 ·~ 'G ·m ·0 ·~ /~·0 ·0 j ·0 ·m 
• ··-1'8 '§ ·~ ,~ ,~ '6 ,~ '0 '§ ·s ·~ 'B .. ·~ 

'.o• 

I~ /B '8 I~ 'I~ I~ I~ I~ I~ I~ I~ I~ I~ lg 
n nonnnnnrnnnnnonnnnooononnnnnnonn11nnnnnnonnnonnnnuuno11n11~ 

FIGURE 2 PCB 210-7446 ASSEMBLY 

---------- --

• ' 

• 

• 
·\ 



-

-



SECTION 7 

ELECTRICAL SCHEMATICS 

7.1 INTRODUCTION 

Section 7 consists of a signal run list to assist the technician in 

tracing signals that are wired to one or more electrical boards. Included 

are the schematics of electrical boards used in the printer listed in 

ntDDerical order. Circuit boards 6576 and 6728 are replaceable with 

7076 and 7028 boards which are included in the listing shown below. 

7.2 LIST OF ELECTRICAL SCHEMATICS 

DESCRIPTION 

MAIN HARNESS 

CAP. HARNESS 

I/O INTERFACE CABLE 

HEAT SINK HARNESS 

REED SWITCH HARNESS 

LOGIBLOC RESISTOR BRACKET 

FINGER BOARD 112 

Pl,fOTOTRANSISTOR 

LED (LAMP) MTG. 

I/O CONTROL AND DATA STORAGE 

FORMAT AND PRINTING CONTROL 

MOTHERBOARD 

HEAT SINK ASSY. 

PCID:R CIRCUIT 

DIODE BOARD 

FA MEMORY AND REGULATOR 

l.DGIBLOC (SWITCH & LAMP) 

LOGIBLOC MATRIX INTERFACE 

DRAWING NUMBER 

6482-47 

6482-48 

6482-49 

6482-50 

6482-51 

6568 

6573 

6574 

6575 

6576 

6577 

6579 

6635-998 

6635-999 

6704 

6728 

6734 

6751 

EA MEMORY & REGULATOR AND UNDERSCORE 7028 

I/O CONTROL DATA STORAGE AND UNDERSCORE 7076 

7.3 SIGNAL RUN LIST (3 SHTS) 
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