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Disclaimer of Warranties
and Limitation of Liabilities

The staff of Wang Laboratories, Inc., has taken due care in preparing
this manual; however, nothing contained herein modifies or alters in any
way the standard terms and conditions of the Wang purchase agreement,
lease agreement, or rental agreement by which this equipment was
acquired, nor increases in any way Wang's liability to the customer. In no
event shall Wang Laboratories, Inc., or its subsidiaries be liable for inci-
dental or consequential damages in connection with or arising from the
use of this manual or any programs contained herein.

Warning: This equipment generates, uses, and can radiate radio fre-
quency energy and, if not installed and used in accordance with the
instructions manual, may cause interference to radio communications.
As temporarily permitted by regulation, it has not been tested for compli-
ance with the limits for Class A computing devices pursuant to Subpart J
of Part 15 of FCC Rules, which are designed to provide reasonable pro-
tection against such interference. Operation of this equipment in a resi-
dential area is likely to cause interference in which case the user at his
own expense will be required to take whatever measures may be required
to correct the interference.
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PREFACE

This manual describes the Model 2235 Line Printer and instructs the user
in the operation. It is assumed that the user is familiar with the Wang 2200
series product line and the BASIC language. Those users not acquainted with
the capabilities of BASIC should refer to Programming in BASIC for an
introduction to the language and to the Wang BASIC-2 Language Reference Manual
for a description of the functions and attributes of the Wang BASIC-2 language.

Chapter 1 of this manual contains general information on the operational
features of the Model 2235 Line Printer. Chapter 2 describes methods of
selecting the printer for output. Chapters 3, 4, and 5 illustrate various
techniques for formatting output. Chapter 3 demonstrates the use of BASIC-2
statements to format printed output; Chapter 4 1illustrates the use of Hex
codes to control a wide variety of format and character attributes; and
Chapter 5 discusses loading and unloading the Direct Access Vertical Format
Unit.

The Appendices include printer and paper specifications, a chart of

Hexadecimal codes, a description of the Vertical Format utility, and
preventive maintenance information.
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CHAPTER 1
OVERVIEW

1.1 INTRODUCTION

This manual describes the operation and features of the Model 2235 Line
Printer (refer to Figure 1-1). The Model 2235 is an bidirectional impact
printer that utilizes free-flight head technology to generate printed
characters in matrix form.

Two fonts may be selected under software control. The characters 1in
Font 1 are printed in a 9 x 9 dot matrix at 10-pitch, and those in Font 2 are
printed in a 7 x 9 dot matrix in 10-pitch or 12.2-pitch. Pitch selection
within Font 2 may be performed by a special control sequence.

The Model 2235 produces a 132-character line at 10-pitch and a
158—-character line at 12,2-pitch, printing 181 10-pitch characters per second
and 222 12.2-pitch characters per second. High-speed copy can be produced
with six or eight lines per inch (2.4 or 3.2 lines per cm). When required,
characters can be expanded or underscored for enhanced output (refer to
Section 4.3). The complete ASCII, 96-character set for the printer is given
in Appendix A,

Figure 1-1. The Model 2235 Line Printer
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A full-line buffer receives data transmitted from the system Central
Processing Unit (CPU) to the printer and increases throughput by overlapping
CPU and printer operations. This buffer allows the printer to retain data
while temporarily deselected for a paper change.

The distance between the pin-feed mechanisms is adjustable, enabling the
use of continuous-form paper in widths from 3.5 to 14.9 inches (8.9 to 37.8
cm). Format can be controlled by a variety of BASIC-2 commands and a series
of printer control codes. A Direct Access Vertical Format Unit (DAVFU) can be
loaded under program control to establish vertical format.

1.2  UNPACKING AND INSPECTION

The Model 2235 must be unpacked, inspected, and installed by a qualified
Wang Service Representative. Failure to follow this procedure will void the
warranty.

1.3  INSTALLATION

Your Wang Service Representative uses the following procedure to
install the printer.

1. The Printer Controller Board is installed in the 2200MVP or 2200VP
CPU chassis. The screws should be fully tightened. The printer
controller is self-contained in the 2200LVP and 2200SVP.

2. The 36-pin interface connector is plugged into the printer
controller board. The screws should be fully tightened.

3. The printer power connector cord is plugged into a wall outlet
(refer to Figure 1-2). Refer to Appendix B for power specifications.

ON/OFF Switch Servo (Carriage Motor) Fuse

Main Fuse

Power Connector

Figure 1-2. Rear Panel



1.4  CONTROLS AND INDICATORS

The Model 2235 Line Printer contains switches that control the manual
operations of the printer and a series of indicators that signal printer
status (refer to Figure 1-3).

Malfunction

Indicator SELECT

Indicator

POWER Indicator

Servo Fuse Indicator Paper QOut
Indicator

Diagnostic
Error Indicators

Figure 1-3. Front Control Panel

ON/QFF Switch and Power Indicator

The ON/OFF switch is located in the left corner of the printer's rear
panel. To turn the printer on, press the ON side of the rocker switch. The
Power indicator illuminates on the front control panel. To turn the printer

off, press the OFF side of the rocker switch. The Power indicator is
extinguished.

SELECT Switch and Select Indicator

The SELECT switch is located on the front control panel. When pressed
once, the SELECT switch places the printer in the ready position to receive
data from the CPU. When the printer is able to receive data, the indicator at
the upper right corner of the SELECT switch is illuminated.

NOTE

Though the SELECT indicator is illuminated, and the printer
is enabled to receive data, it must still be selected as
the system printing device by the execution of a SELECT
statement. Refer to Chapter 2 for instructions on how to
select the Model 2235 for output.

Pressed a second time, the SELECT switch deselects the printer and
extinguishes the indicator. Thus, the SELECT switch can be used to halt
printing temporarily without causing data loss in the print buffer (for
example, when aligning forms or changing ribbon).
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LINE FEED Switch

The LINE FEED switch is located on the front control panel. When this
switch 1is pressed and released, paper is advanced one line; when the switch is
held down, paper advances continuously. This switch operates only when the
printer is deselected and the Select indicator is extinguished.

TOP OF FORM Switch

The TOP OF FORM switch is located on the front control panel. This
switch operates only when the printer is deselected and the Select indicator
is extinguished. When the TOP OF FORM switch is pressed, paper is
automatically advanced to the top of the next page. Refer to Section 1.7 and
Chapter 5 for instructions on setting the top-of-form position.

FORM OVERRIDE Switch and Paper Qut Indicator

The FORM OVERRIDE switch, located on the front control panel, is used to
complete printing a page after the printer has sensed a paper out condition.
When out of paper, the printer stops and the Paper Out indicator is
illuminated. The user can complete the page that was in the printer when
printing was interrupted by repeatedly pressing the FORM OVERRIDE switch.
Each time this switch is pressed the printer prints one line. Refer to
Section 1.7 for more information on changing paper.

In addition to signalling that the printer is out of paper, the
Paper Out indicator may be illuminated when the Print Head Retraction lever is
advanced to the forward position.

CLEAR Switch and Malfunction Indicator

The CLEAR switch is located on the front control panel. Pressing this
switch clears the printer line buffer. The CLEAR switch operates only when
the printer is deselected (i.e., the Select indicator is extinguished).

The CLEAR switch may also be used to extinguish the diagnostics error
indicators (refer to the Diagnostics Error Indicators section).

The Malfunction indicator is located at the upper right corner of the
CLEAR switch., It is illuminated when the printer cover is raised or a printer

povwer-on diagnostic error occurs.

Diagnostics Error Indicators

An illuminated Malfunction indicator may signal a variety of printer
diagnostic errors such as a PROM error or a Vertical Format Unit (VFU) loading
error. When these errors occur, a sequence of four diagnostics error
indicators to the right of the control panel is illuminated. These errors and
their corresponding indicator sequences are described in Figure 1-4.



(o )

ERROR
cooe | ((WANG )

8 4 2 1
Oonoao PROM ERROR
O o @ o RAMADDRESS ERROR
0O g RAM DATA ERROR
O O O BIT6NOTSET (VFU)
O O GREATER THAN 144 LINES (VFU)
O BUSY FLIP-FLOP NOT SET
O O O BUSY FLIP-FLOP NOT RESET
m ] PRIME FLIP-FLOP NOT SET
O @ O PRIMEFLIP-FLOP NOT RESET
OB COVER OPEN

(

@@ 0 O COLUMN STROBE ERROR

Figure 1-4. Diagnostics Error Codes

The Cover Open error sequence is illuminated whenever the printer cover
is open. The VFU error sequences indicate an error in the coding of the
Vertical Format. These can be corrected by the user. Refer to Chapter 5 for
a discussion of the Direct Access Vertical Format Unit.

All other error sequences indicate a malfunction which should be
corrected by a Wang Service Representative. When these or any other sequences
occur, first press the CLEAR switch to clear the error condition and
extinguish the indicators. If the indicators illuminate after repeated
attempts to restart printing, report the condition to your Wang Service
Representative.

Servo Fuse Indicator

When illuminated, the Servo Fuse indicator, located at the far left of
the printer's front control panel, indicates that the carriage motor fuse has
blown. Refer to Section 1.9 for a discussion of fuse replacement.
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Diagnostics Test

The process of deselecting the printer, pressing and holding down the
FORMS OVERRIDE switch, and pressing the LINE FEED switch triggers a built-in,
5~line diagnostic test to aid in print intensity adjustments and form
alignment. Line 1 consists of a row of vertical bars (1). Lines 2 and 3
consist of the words TAB, located at the beginning of the lines, and TEST,
located at the end of the lines. Line 4 consists of a full line of underlined
ASCII characters, and Line 5 consists of a staircase pattern that tests the
firing of each pin in the print matrix.

Compare the five lines of character produced by your printer with the
printout shown below. If the comparison shows that your printout has
characters or parts of characters missing, or other defects, notify your Wang
Service Representative.

[NERE RN RN R AN AR RN R NN RN R R R N R R RN R AN N R R N R R R N R R N R RN N N R N R RN RN RN Y ]

18 TEST
NS TEST
HEAR () Fr e -, /01234067815 2 2AABCOEF GHI TKLMNOPORSTUIVIWXYZIN 1T abnde.f_muhlmnup.gmuwu_._{g_. LU Z.&_J_L‘_*_L‘ 012385673905 =2 PAARCDEFG

B T et e B ! Al NIV N e T T I N RN | —

1.5 POWER-ON PROCEDURE

System Power—-0On Procedure

To power on the 2200 system, perform the following steps.

1. Ensure that all power cords are connected to a source of electrical
power and all peripheral cables are connected to your Wang system
CPU.

2. Turn on all power switches in the sequence specified in the system's
central processing unit introductory manual. When the system is
turned on, Master Initialization occursj memory is cleared of all
programs and variables and the addresses of primary devices are set
to their default values.



Model 2235 Line Printer Power-0On Procedure

To power on your printer, perform the following steps.

1.

Ensure that the printer is connected to its controller port and is
plugged into a source of electrical power.

Ensure that a ribbon cartridge is properly loaded in the printer
(refer to Section 1.6).

Press the ON side of the rocker switch located at the wupper left
corner of the rear of the printer (refer to Figure 1-2). This
procedure will illuminate the POWER indicator on the printer's front
control panel (refer to Figure 1-3).

Insert paper into the printer according to the procedures detailed
in Section 1.7.

CAUTION

Never operate the printer without paper.

Set the Forms Thickness lever for good print quality (refer to
Section 1.8).

Select the printer to receive data from the CPU by pressing the
SELECT switch on the front control panel. The Select indicator on
the switch will be illumined.

Specify the device address of the printer in a BASIC-2 SELECT
statement to select the printer to print  output. Detailed
information on device selection may be found in Chapter 2.

RIBBON CARTRIDGE REPLACEMENT

The ribbon cartridge is replaced using the following procedures.

1.

2.

Turn the printer off.

Raise the printer cover to the upright position. Pull up on the
Support Bar so that the cover is firmly latched (refer to Figure
1-5). ‘
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Platen Knob

Striker Bar

Print Head
Retraction Lever

Forms Thickness

Print Head
Retraction Lever=
(in forward position)

Cover Interlock
Button

Support Bar

.

Print Head
Carriage

Figure 1-5, Overview of Printer

Locate the Print Head Retraction lever to the left of the print head
carriage (refer to Figure 1-5). Pull the Print Head Retraction
lever towards the front of the printer so that the print head is
removed from the platen.

Remove the exposed ribbon from the print head, rotating the
cartridge spindle, as required, to loosen the ribbon.

Remove the old cartridge by pushing down upon the metal clasp on the
front of the print head carriage, grasping the cartridge by its
sides and lifting it from the print head carriage (refer to Figure
1-6).

.. Ribbon Cartridge
Spindle

Lever

Figure 1-6. Ribbon Cartridge Removal
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6. Place the new cartridge in the print head carriage, positioning it
to rest on the carriage. Rotate the cartridge spindle as required
to tighten the ribbon, and insert the exposed ribbon behind the
ribbon guide and between the platen and the print head. Guide the
cartridge into the two plastic braces on the rear of the print head
carriage, and snap it so that it is firmly seated in the metal clasp
on the front of the carriage.

Braces

Ribbon Guide

Clasp

Figure 1-7. Print Head Carriage

£

7. Readjust the Print Head Retraction lever to point to the platen.

8. Supporting the printer cover, press down on the Support Bar. The

Support Bar will unlock and fold to the back of the printer. Lower
the printer cover onto the printer.

9, Turn power on to resume operation.
Note that the Print Head Retraction lever is separate from the Forms
Thickness lever, located adjacent to it in the printer. When the ribbon is

replaced, the Print Head Retraction lever is the only lever that has to be
moved. Cperation of the Forms Thickness lever is discussed in Section 1.8.
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1.7

PAPER INSERTION

Paper is inserted in the Model 2235 using the following procedures.

1.

2.

Gate Adjustment

Deselect the printer.

Raise the printer cover to the upright position. Pull up on the
Support Bar so that the cover is firmly latched (refer to Figure
1-5).

Pull the Print Head Retraction 1lever towards the front of the
printer so that the print head is removed from the platen (refer to
Figure 1-6).

Push continuous-form, pin-feed paper into the slot at either the
bottom or bottom front of the printer until it comes out between the
pin-feed gates. Gate adjustment levers are provided on the outside
of both pin-feed gates. If the distance between the pin-feed gates
must be adjusted, press the gate adjustment 1levers back and slide
the gates to the proper positions (refer to Figure 1-8). Slide
paper through the slot at the base of the printer cover to rest flat
on the back of the printer.

Lever

Figure 1-8. Pin-Feed Gate

Open the pin-feed gates (refer to Figure 1-9). Gently pull the
paper and engage the first four holes evenly on tractor pins beneath
both pin-feed gates.

After the paper is in position, close the pin-feed gates, and
reposition the Print Head Retraction lever towards the rear of the
printer.
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Pin-Feed Gate

10.

For proper vertical positioning of paper, use the platen knob
located to the far left of the platen and manually roll paper until
the desired top-of-form position is reached (refer to Figure 1-5).
Two marks are engraved on the striker bar to aid in paper
adjustments. The top mark should be aligned to the perforation in
continuous form paper; the bottom mark should be aligned to the
bottom of a line of printed characters. Fine vertical adjustments
can be made when the platen knob is pulled out and rotated.

To set top—of-form at the desired vertical position, pull up the
white cover interlock button located to the right of the platen
(refer to Figure 1-5). Holding out the platen knob, press the
TOP OF FORM switch. Subsequently, when the TOP OF FORM switch is
pressed, paper is automatically advanced to the top of the next
form, Top-of-form position can also be set programmably by the
Direct Access Vertical Format Unit (DAVFU). Refer to Chapter 5 for
information on how to load and unload the DAVFU.

Tractor Pins

(open)

Figure 1-9. Inserting Paper on Tractor Pins

Pulling out the platen knob, press the TOP OF FORM switch to
automatically advance the paper until the Vertical Format Unit
reaches the specified top-of-form encoded in the DAVFU. The default
page length is 66 lines. Refer to Chapter 5 for a discussion of
DAVFU operations.

Close the printer cover and reselect the printer to begin printing.
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CAUTION

Ensure that the pin-feed gates are closed when replacing
the printer cover.

When the printer detects the end of paper, it stops and the PAPER OUT
indicator is illuminated. The page may be completed by deselecting the
printer and pressing the FORM OVERRIDE switch once for each line to be printed
until the printer is out of paper. The paper may now be changed. Reselect the
printer to continue printing after inserting fresh paper.

NOTE

When changing paper, deselect the printer. Do not press
the CLEAR switch; doing so erases the current line in the
printer buffer.

1.8  PRINT ADJUSTMENT

The printer cover can be opened for making adjustments to the print head
(adjusting print head gap or disengaging paper at the print head). When the
cover 1is raised, the Malfunction indicator and the Cover Open diagnostic light
sequence are illuminated, the carriage motor is turmed off, and the print head
can be moved manually. Once the cover is closed, the printer is ready for
normal operation.

To adjust the print intensity for different form thicknesses, perform
the following procedures.

1. Check that the printer has paper.

2. Raise the cover of the printer until it sits firmly in the upright
position.

3. Locate the Forms Thickness lever to the left of the print head
carriage (refer to Figure 1-10). Notice that the Forms Thickness
lever has position notches numbered 1 to 9 for print adjustments.
When the lever is positioned towards the rear of the printer, the
print head moves closer to the platen. When the lever is positioned
towards the front of the printer, the print head moves away from the
platen.

4. Position the Forms Thickness lever towards the rear of the printer
to darken the imprint and to accommodate single forms, or towards
the front of the printer to lighten the imprint and to accommodate
thicker forms. A normal setting for single-copy, fan-fold paper
would be either 2 or 3.
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Forms Thickness
Lever

Print Head
Retraction Lever

Figure 1-10. Forms Thickness Lever Adjustment

5. When the print head has been properly adjusted, close the printer
cover. The printer operates only when the cover is closed.

If, during printer operation, the paper does not feed smoothly due to

its catching - the front surface of the print head, be sure that the print
head is properly adjusted.

1.9 FUSE REPLACEMENT

Two fuses are located on the rear panel of the line printer (refer to
Figure 1-2). The leftmost fuse monitors main line current while the rightmost
fuse controls current to the carriage motor.

A fuse can be changed by twisting the bad fuse out of the socket and
replacing it with a new fuse. Use only fuses of the specified rating listed
in Appendix A,

WARNING

Ensure that the printer is off when changing a fuse.

A servo fuse error is generally caused by a paper or ribbon jam. To
recover from this condition, shut off the power, remove the jammed paper or
replace the broken ribbon, replace the burned fuse, and turn the printer power
on.

If the new fuse also burns out, contact your Wang Service Representative.
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CHAPTER 2
DEVICE SELECTION

2.1 THE SELECT STATEMENT

The SELECT statement must be used by the operator to select the Model
2235 as the output device. A SELECT statement can be used either in the
Immediate mode or as a statement within a program. When used to select the
Model 2235, the SELECT statement requires a PRINT, LIST or, CO command and a
3-digit Device Address code (xyy) consisting of a Device Type (x) and a Unit
Address code (yy). Line Length can also be specified in the  SELECT
statement, Each of the parameters of the SELECT statement is described in the
following example.

Example 1 (SELECT Statement) :

100 SELECT PRINT 215 (132)
Device Type— 4 )
Unit Address

Line Length

If 1line 1length 1is not specified in a SELECT statement, the line length
defaults to 80 characters, the standard width of the Cathode Ray Tube (CRT).
In a system with a 64-column CRT, the line length defaults to 64 characters.

Example 2 (SELECT Statement):
SELECT PRINT 215 (132)

10 PRINT ‘'hedowdddddaoacdiedideildddddsTHE MODEL 2235 LINE PRINTER
PRINTS 132 CHARACTERS PER LINE WHEN 10-PITCH IS SELECTED!¥*wwriciinianio

il

RUN

Output (reduced):

LRt HHTEES THE MOUFL 2776 1 1T PRINTEFR O0b FRINT 10 17400 122 CHARNSTERS PEFC LINE WHEN 10-PTITOH 1S SEFFCTEN eprnprssesssa
EREBPIRIERRY



Device Type

The system uses the Device Type digit in the Device Address code to
identify the I/0 class for a device and to specify control procedures for
communicating with that device. Since the various peripheral devices used in
a system often require different control procedures to perform an input/output
operation, the programmer must indicate to the system which type of I/0 device
is being used.

The Model 2235 automatically prints the characters in the buffer and
executes a carriage return at the end of a line (132 10-pitch characters or
158 12.2-pitch characters). After the printer responds to the carriage return
command, it automatically executes a line feed.

Because Device Type 2 addresses devices that automatically execute a
line feed after a carriage return, this device type is normally used in
statements selecting the Model 2235 for output. When this device type is
specified, printer output is single-spaced.

Example (Device Type 2):

10 SELECT PRINT 215 (80)

20 FORR =1TO 5

30 PRINT "MODEL 2235 OUTPUT AS DEVICE TYPE 2"
40 NEXT R

RUN

Output:

MODEL. 22325 OUTPUT AS DEVICE TYPE
MODEL 2235 OUTPUT A5 DEVICE TYPE
MODEL. 22325 OUTRUT AS DEVICE TYPE
MODEL 2235 QUTPUT AS DEVICE TYPE
MODEL. 2235 OUTPUT AS DEVICE TYPE

Device Type 0 usually addresses a device that does not automatically
execute a line feed after a carriage return: for example, a CRT. When used,
this device type causes a line feed after each carriage return executed by the
printer. Since the Model 2235 itself also generates a line feed after a
carriage return, when selected with Device Type O, the printed output is
double-spaced.
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Example (Device Type 0):

10 SELECT PRINT 015 (80)

20 FORJ =1TO0 5

30 PRINT "MODEL 2235 OUTPUT AS DEVICE TYPE 0"
40 NEXT J

RUN

Output:
MODEL 2232% OUTPUT A% DEVICE TYRE O
MODEL. 2535 GUTPIT Ak DEVICE TYPE G
MODEL 2235 GUTRUT A5 DEVICE TYFE O
MODE! . 2035 GUTPUT A8 DEVICE TYPE O

MODEL Z235% UTPLT ags DEMTCE TYRE O

Device Type 4 normally addresses a device without an automatic carriage
return: for example, a plotter. When a printer is selected as Device Type 4,
the automatic carriage return issued by the CPU at the end of a line is
suppressed. Normally when the number of characters in the buffer equals the
line 1length in a SELECT statement, a carriage return is executed. Device Type
4, however, suppresses this feature by not executing a carriage return when
the number of characters equals the line length. The carriage return is not
executed until the print buffer is full (and a line is printed) or when the
carriage return code HEX (0D) is encountered in the program.

Example 1 (Device Type 4):

10 SELECT PRINT 415

20 FOR A =1 TO 15

30 PRINT "AABBCCDDEEFFGGHHIIJJKKLLMMNNOOPPQQRRSSTTUUVVWWXXYYZZ"
40 NEXT A

RUN

Output (reduced):

AABBCCODEEFF GGHHI [T TKKLLMMNNOOPPQARRSST TLAMVWWX XYY Z ZARABBCCODEEFFGGHHT 1 TIKKL LMMNINOOPPGGHRRSES TTUANMVIWWE XYY 7 ZANBBCCUDEEFFGGHHT I T TKKLLMMNN
OOPPGQRRSSTTUUMVVIMWX XYY ZZ AABBCCODEEFF GGHHI TJ JKKLLMMNNCOPPGGRRSS T TLAMVWWY XYY 7 ZAABBC CDDEEFFGGRHI 1. JKKLL MMNNOOPPQARRSETTULVVWWX XYY ZZAABE
CCDDEEFF GGHHITJTKKLLMMNNOOPPGGRRESTTULMWWX XYY 7 ZAABBCCDDEEFFGGH {1 TTTKKLL MMNCOPPGGRRSS T TULIVVWWX XYY Z ZAARBC CDDEEFF GGHHI I TKKLL MMNINOOPP
QGRRSSTTUUWWWX XYY ZZAABBCCDODEEFFGGHHI IJ JKKLLMMNNOOPPGGRRSSTTUUMVIWWX X YY 7 ZAABBCCDDEEFF GGHHI LI JKKLLMMNNOOPPGGARSSTTUUMVIMX XYY Z ZAABBCCDD
EEFFGGHHII JTKKLLMMNNOOPPGGRRSSTTUUMMVIIX XYY Z ZAABBCCODEEFF GGHHI I J TKKLLMMNNCOPPGGRRASST TULVVIMN X XYY 2 ZAABBC CDOEEFF GGHHI I I TKHLL MMNNOOPPGGRR



Example 2 (Device Type 4):

SELECT PRINT 415 (124)
10 FORB =1 TO 5

20 PRINT '‘AABBCC"

30 PRINT HEX(OD)

40 NEXT B

RUN

Output:

AARBCC
AABBCC
AARBBCC
ARBRECC
AABBCC

Refer to Section 2.3 for information on special printing techniques
available by selecting the printer with various Device Type codes.

Unit Address

When the Model 2235 is used as a system printer, it is attached to the
printer controller bcard installed in the system CPU, and usually assigned
Unit Address 15. 1If a second Wang printer is used as a system printer on the
same CPU, it is wusually assigned Unit Address 16 by the Wang Service
Representative who installs the system.

If the Model 2235 is used as the 1local printer of a Model 2236DE
Interactive Terminal, it is attached directly to the rear panel of the
terminal and may be accessed at Unit Address 04 (for example, SELECT PRINT
204) . i

Line Length

The Line Length parameter is an optional parameter in a SELECT PRINT,
SELECT LIST, or SELECT CO statement. This parameter specifies the number of
characters to be sent to the printer before the system issues a carriage
return and resets the internal line count. The user normally varies the line
length to accommodate paper of different widths.

The maximum number of characters per line that can be printed on the
Model 2235 is either 132 or 158, depending on pitch selection (10-pitch or
12.2-pitch). In the SELECT statement, line length is indicated in the
parentheses following the 3-digit Device Address code. For example:

SELECT PRINT 215 (158) Selects the Model 2235 for printing operations
and sets the line length to 158.

SELECT LIST 215 (132) Selects the Model 2235 for 1listing operations
and sets the line length to 132.

SELECT CO 215 (80) Selects the Model 2235 for console output and
sets line length to 80.
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If a line length is not specified for PRINT, LIST, or CO operations,
either the default line 1length or the last line length selected for each of
these operations is used. Note that the default line length set during Master
Initialization is 80 characters. The maximum 1line length specified in a
SELECT statement is 255. However, the use of a line length greater than 132
(10-pitch) or 158 (12.2 pitch) is not recommended. A longer line count
typically produces two carriage returns: one performed automatically by the
printer when a full line of characters has been printed, and another issued by
the system when the line count specified in the SELECT PRINT statement is
exceeded.

Example (Line Length Greater than 132 at 10-pitch):

10 REM EXAMPLE OF USING A LINE LENGTH GREATER THAN 132 CHARACTERS
AT 10-PITCH

20 SELECT PRINT 215 (132)

30 PRINT "HENCE, LOATHED MELANCHOLY / OF CERBERUS AND BLACKEST
MIDNIGHT BORN / IN STYGIAN CAVE FORLORN / 'MONGST HORRID SHAPES, AND
SHRIEKS, AND SIGHTS UNHOLY!"

RUN

Output (reduced):

HENCE, LOATHED MELANCHOLY / OF CEREBUS AND BLACKEST MIDNIGHT BORN / IN STYGIAN CAVE FORLORN / ‘MONGST HORRID SHAPES, AND SHRIEKS, AN
D SIGHTS UNHOLY!

The CPU uses the Line Length parameter to generate an automatic carriage
return when a line exceeds the specified line length and no carriage return
has been supplied by the program. The CPU maintains a tally of the number of
characters sent to the printer (line count). If this line count equals the
current value of the line length before the output line is complete, the CPU
issues a carriage return command to the printer and resets the line count to
zero. The printer continues the interrupted output on the next line.

Example 1 (Line Length Less than Number of Characters in Print Line):

5 REM EXAMPLE OF USING A LINE LENGTH LESS THAN THE MAXIMUM NUMBER
OF CHARACTERS IN THE PRINT LINE

10 SELECT PRINT 215 (5)

20 PRINT "THE MODEL 2235 PRINTS UP TO 158 CHARACTERS PER LINE

RUN

Output:

THE M
ODEL

&35
PRINT
S up
TO 15
8 CHA
RACTE
RS PE
R LIN
E



Example 2 (Line Length Less than Number of Characters in Print Line):

SELECT PRINT 215 (20)
10 PRINT 'ABCDEFGHIJKLNOPQRSTUVWXYZ"
RUN

Output:

ABCDEFGHITKLMNOPQRST
UVIWXYZ

When the system receives a PRINT statement with no trailing comma or
semicolon, it executes a carriage return after the contents of the printer
buffer are printed. If the 1line count has not yet reached the line length
specified in the SELECT statement, the system automatically resets the 1line
count to zero for the start of a new line.

Example (PRINT Statement with No Punctuation):

10 REM EXAMPLE OF PRINT STATEMENTS WITH NO TRAILING COMMA OR
SEMICOLON
20 SELECT PRINT 215 (30)
30 PRINT "BUY"
40 PRINT "'CHEESE!"
RUN
Output:

BUY
CHEESE!

The 1line count is reset to zero under any one of the following
conditions.

. The line count equals the line length.
. A SELECT PRINT statement is executed.
. A CLEAR command is executed,

. A PRINT, PRINTUSING, or HEXPRINT statement is executed.
The system is reset.

. The system is master initialized.
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2.2  SELECTING THE PRINTER

Print
SELECT PRINT 215

This statement selects the printer at Device Address 215 for all PRINT,
PRINTUSING, or HEXPRINT statements entered in Program mode. All subsequent
printed output is generated by the system printer until another device is
selected.

NOTE

When your system is first turned on, print operations are
seen on the CRT, the primary device for such operations.
Therefore, it is necessary to execute a SELECT statement to
direct the output of PRINT statements to the printer.

The SELECT PRINT statement can be entered as a program statement or
independently as an Immediate mode statement.

Example 1 (Program Mode SELECT):

10 SELECT PRINT 215

20 PRINT "x","2X"

30 FOR X = 1 TO 50 STEP 10
40 PRINT X,X*2

50 NEXT X

Example 2 (Immediate Mode SELECT):

SELECT PRINT 215

10 PRINT "x", "2x"

20 FOR X = 1 TO 50 STEP 10
30 PRINT X, X*2

40 NEXT X

When either of these programs is executed, the printed output is:

X =X
1 o
11 =
21 42
3l &
41 52
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NOTE

Though the printer is selected for printed output with
SELECT PRINT 215, printout resulting from PRINT statements
entered in the Immediate mode will still appear on the CRT
unless the printer is selected for console output (refer to
the Console Input section).

SELECT LIST 215

The default address for LIST operations is 005, the CRT. The SELECT
LIST 215 statement, entered in Immediate mode, selects the printer at Device
Address 215 for all program listing operations.

Example (Selecting the Printer for Listing):

SELECT LIST 215

5 DIM A$52

17 REM AN EXAMPLE USING THE PRINTER FOR LISTING

20 A$="THE MODEL 2235 PRINTER CAN BE SELECTED FOR LISTING.'
30 PRINT A$

999 END

LIST

Output:
) DIM A%EA
17 REM aN EXAMPLE USING THE PRINTER FOR LISTING
20 A% = "THE MODEL 2235 PRINTER CAN BE SELECTED FOR LLISTING"
30  PRINT A%
9% END

Console Output

SELECT CO 215

This statement selects the printer at Device Address 215 for all console
output operations. Console QOutput includes all system displays, such as the
READY message; output from STOP and END statements; any data keyed in on the
keyboard and entered into the CPU; and all output from Immediate mode
operations, TRACE statements, and error messages.

NOTE

On 2200 multi-user systems such as the 2200MVP and 2200LVP,
all Console Output (CO) operations are always directed to
the CRT (Device Address 005). On these systems, when the
printer is selected for Console Output, TRACE output alone
is sent; all other CO operations remain directed to the CRT.




As an example, enter the following command in Immediate mode.
SELECT CO 215

Press the RETURN key, then the RESET key. The following appears on the
printer,

:READY

Subsequently, all information entered into the CPU via the keyboard will be
printed on the printer.

2.3 SPECTAL TECHNIQUES

Device Type 2 is usually used with the Model 2235. When the printer is
selected with this Device Type for LIST, PRINT, or CO operations, normal
single-spaced output is produced. Device Type 0 can also be used with the
Model 2235 to obtain double-spaced output. Carriage returns followed by line
feeds are initiated by the CPU at the end of each program text line as well as
whenever the line count equals the selected line length. After the Model 2235
executes a carriage return, it supplies another 1line feed, producing the
double spacing after each printed line.

Example (Double Spacing Using Device Type 0):

SELECT LIST 015

10 FOR E =1 TO 10

20 PRINT "AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEE
FFFFFFFFFFGGGGGGGGGGHHHHHHHHHHIIIIIITIIITIJIJJJIJJJIJKKKKKKKKKK 2"
30 NEXT E

LIST

Output:

10 FOR E = 1 TO 10

20 PRINT "AARGAARAGAAABREEEEBEERCCCCCCCOCCDODDRDDDDDEEEEEEEEEEFFFFFFFFFFGGGGGGEEGE
HHHHHHHAHRIIITIIIITIJIITIII T I TKKKEKKKKRK?"
30 NEXT E

Although Device Type 4 1is intended for use with Wang plotter
peripherals, it has 1limited application with other types of peripherals.
Device Type 4 can be of use with the Model 2235 Line Printer to produce
double-spaced program listings. When listing a program with Device Type 4, a
program statement overlapping onto more than one print line is single-spaced;
however, each new program statement is double spaced. Thus, a more readable
double-spaced output is achieved with Device Type 4. However, with this
exception, it is recommended that the Model 2235 normally be selected with
Device Type 2 or 0. For normal printing of a program output Device Type 4
should not be used.



10 FOR E =

Example (Double Spacing Using Device Type 4):

SELECT LIST 415
10 FORE =1 T0 10

20 PRINT“AAAAAAAAAARBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFFFF
GGGGGGGGGGHHHHHHHHHHITIIIIIIII1JJJJJJJJJIKKKKKKKKKK LLL.LL LLLL LMMMMMMMMMM

NNNNNNNNNNOOOOOOOOOOPPPPPPPPPPQQQQRQQQQQQRRRRRRRRRRSSSSSSSSSS 2"
30 NEXT E

LIST

Output (reduced):

1 70 10

20 FRINT “A8GARAAARABERRBBREBBCCCCCCUCCODDDONDNNDGEEL LY € TH L EFFITFFEFEFGGOERGOOHCHM -4 HF MHITTTTITI TTTTTTITTII IKKKKEKKKEKLLLL LLLILL MM
MMEFMMMMMNNNNNNNNNNP PFP PP PPPPGGRGGAGGRARRRRRRARRRS S5 5555555

30 NEXT E

2.4

COMBINING SELECT PARAMETERS

It is possible to combine parameters in a SELECT statement.
Example:

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

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

operation.

on the CRT (Device Address 005) only.

2.5

SELECT LIST 215, LIST 005

DESELECTING THE MODEL 2235

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

same

For example, the following statement produces listing of programs

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

statement.

2. Master initialize the system. Master Initialization selects the
for all LIST, PRINT, and CO operations.

CRT

3. Enter CLEAR and press RETURN, This returns PRINT and LIST
operations to the device currently selected for CO. If the printer
is the current CO device, either Step 1 or 2 must be used to

deselect 1it.

4. Press the SELECT switch. This is the only method of deselection
which does not lose the data in the printer buffer. This method
should be used when temporary deselection is required, for example,
when changing the paper or ribbon cartridge. The printer SELECT

indicator will be extinguished, and the printer can then
reselected by pressing the SELECT switch again.

2-10
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CHAPTER 3
FORMATTING OUTPUT

3.1 INTRODUCTION

Several methods of formatting output are available to the Model 2235
Line Printer. These include use of a variety of Hexadecimal codes to control
such functions as carriage return and margin setting and a Direct Access
Vertical Control Unit to control full page format. These methods will be
discussed in detail in Chapters 4 and 5. Chapter 3 discusses formatting using
the PRINT command and variations (PRINT, PRINTUSING, and HEXPRINT) and the Tab
function,

3.2 PRINT, PRINTUSING, AND HEXPRINT STATEMENTS

The PRINT, PRINTUSING, and HEXPRINT statements are used with the Model
2235 in the same manner as the CRT. However, whereas the CRT provides only
five lé-character print zones per line, the printer provides over eight.

Zoned Format

When selected for 10-pitch output, the Model 2235 has a line 1length of
132 characters, divided into 8 zones of 16 c¢haracters each, and 1 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.

When selected for 12.2-pitch, the Model 2235 has a line length of 158
characters, divided into 11 zones of 16 characters each and 1 zone of 12
characters. The zones constitute columns 0-15, 16-31, 32-47, 48-63, 64-79,
80-95, 96-111, 112-127, 128-143, and 144-157, respectively.

If commas separate elements in a PRINT statement, each element begins a
new zone. When the system encounters a comma preceding a print element, it
outputs spaces until reaching the first character position of the next zone
and then outputs the value of the print element starting at that position.

Example (Printing in Zoned Format with Commas) :
20 SELECT PRINT 215 (132)
30 PRINT "COLUMNS 0-15", '‘COLUMNS 16-31', '"COLUMNS 32-47"
RUN

Qutput:

COLUMME O-1% COLUMNSG 14-21 COLLIMNG 22-47
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Example (Skipping over Zones with Commas) :

20 SELECT PRINT 215 (132)

30 PRINT "ACCOUNT NO.",,,"BALANCE DUE"

40 PRINT '"(COLUMNS 0-15)",,," (COLUMNS 48-63)"
50 PRINT 10082,,,153.19

RUN
Output:
ACCOLINT NG, BALANCE DUE
(COLUMNS O-15) (COLLIMNG 48-63)
10082 153.19

NOTE

In zone printing on the Model 2235, ensure that the last
zone does not exceed the 1legal 1length (either 4 or 12
characters depending on pitch selection). For instance, in
a 10-pitch format, if the information for the last zone
exceeds 4 columns, then the information is printed in the
first zone of the next line.

Example:

10  SELECT PRINT 215 (124)

20 PRINT 'NO.",1.2,3.4,5.6,7.8,9.0,8.4,10.2,"BALANCE DUE
Now*'

RUN

Output (reduced):

NO. 1.2 3.4 5.4 7.8 9 8.4 10.2
BALANCE DUE NOW

In the previous example, the ninth element in Line 20
exceeded four characters in length and thus was printed in
the next line.

Packed Format

If semicolons separate elements in a PRINT statement, the output appears
in a packed format, with no spaces between items. In packed format, no
additional blanks are added to the print line; blanks in the print line occur
only when they are an intrinsic part of an alpha or numeric value.



Example 1 (Packed Format):

SELECT PRINT 215
10 A=1234: B = -5678
20 PRINT "ABC"; "DEF"
30 PRINT A; B

RUN

Output:

ABCDEF

1224 -5478
Example 2 (Packed Format):
20 SELECT PRINT 215 (132): DIM A$18
30 A$= " CARDBOARD CHALET": P$= ' $53,000"
40 PRINT "STYLE: '; A$; " PRICE:"; P$
RUN

Output:

STYLE: CARDBOMARD CHALET FRICE s #E53,000

NOTE

A semicolon at the end of a PRINT statement supresses the
normal line feed at execution.

Example 3 (Packed Format):

10 SELECT PRINT 215
20 PRINT "FAR-";

30 PRINT "OFF"

RUN

Output:
FAR-0FF
Example (Formatting with PRINTUSING Statement) :

20 SELECT PRINT 215 (132): DIM A$18
30 A$= "CARDBROARD CHALET": P=53000

40 PRINTUSING 50, AS$,P
50 % STYLE: HHHHHEHHEHEHEHHEF PRICE: $##, ik

RUN

Output:
ETYLE: CARDBOARD CHALET PRICE: $53,000



Example (HEXPRINT Statement) :

20 SELECT PRINT 215 (132)
30 A$="ABC DEF GHI JKL"
40 HEXPRINT A$

RUN

Output:
414243204445462047484920484B4C

PRINTUSING Statement

To print colums of information across a line, or print numeric and/or
alphanumeric values according to an exact image, the PRINTUSING statement can
be used to specify the print format. For a complete discussion of the
PRINTUSING statement, refer to the Wang BASIC-2 Language Reference Manual.

Example 1 (PRINTUSING Statement) :
10 X=1: Y=2: Z=3
20 PRINTUSING 30, X; Y; Z
30 % #.#
RUN

Output:

1.0 2.0 3.0

Example 2 (PRINTUSING Statement) :
100 PRINTUSING 200
200 % PROFIT AND LOSS STATEMENT
RUN

Output:

PROFIT AND LOSS STATEMENT

Example 3 (PRINTUSING Statement) :

50 A$="H. CASTORP --'": T=9237.51

100 PRINTUSING 200, A$, T

200 % SALESMAN iHHHHHHHE TOTAL SALES $iHk, ik . #H#
RUN

Output:

SALESHMAN H. CABTORP TOTAL SALES %9,237.51
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Example 4 (PRINTUSING Statement) :

10 X=2.3: Y=27.123

20 PRINTUSING 30, X, Y

30 % ANGLE -HHHHE. #HHHHHE LENGTH = +#H.#
RUN

Qutput:
ANGLE 2.300000 LENGTH = +27.1

3.3 THE TAB FUNCTION

The Tab function has the following format:
TAB (%x) 3

where: xx = an integer, variable, or expression representing a
number of character positions

The Tab function can be used to position the print location prior to
typing a character. When a PRINT statement containing a Tab function is
executed, the Model 2235 skips to the column specified by the integer portion
of the Tab function, and then prints the indicated argument.

Example 1 (Tab Function):

SELECT PRINT 215(132)

10 PRINT TAB(49);''MASTER SEWERAGE PLAN"

20 PRINT: PRINT

30 PRINT TAB(14);"'STREET'';TAB(44) ;''LINE FEET'";
TAB(84) ;"PIPE DIA.'';TAB(104) ;''CONNECTIONS"

RUN

Output (reduced):
MASTER SEWERAGE PLAN
STREET LINE FEET PIPE DIA. CONNECTIONS
In the previous example, MASTER SEWERAGE PLAN 1is printed starting at

Column 75; 1likewise, the headings in Line 30 are printed at the specified tab
settings.

If the value of the TAB(x); expression is greater than the selected line

length, the printer moves to the next line and completes the PRINT statement
starting at Column 0.

3-5



Example

10
20
30
RUN

Qutput:

2 (Tab Function):
SELECT PRINT 215

A=25
PRINT TAB(A)3'"'TANK MODEL";TAB(3*A) ;''CREW SIZE"

TANK MOCEL

CREW SIZE

NOTE

If the carriage position in the 1line being printed is
greater than the TAB(); argument, the tab is ignored. For
example, in the following statement the TAB(5); is ignored.

10 PRINT "123456789"; TAB(5); 'No."

When using the Tab function to print numeric values in column format, an
additional columm to the 1left of the value is allocated for the sign (+ or
=-). If this column is not used for positive numbers, actual printing begins
at column after the column specified in the function.

Example (Sign Column):
10 SELECT PRINT 215 (80)
20 PRINT TAB(10) ;"'POWER'";TAB (20) ;"'VALUE"
30 FOR N=-1 TO 10 i
40 PRINT TAB(10) ;N;TAB(20)3;(-2) N
50 NEXT N
RUN
OQutput:
POWER VALUE
-1 -5
O 1
1 -2
b4 4
3 -8
4 1é&
5 -32
& &
7 -128
B8 25é
= -1z
10 1024
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CHAPTER 4
PRINTER CONTROL CODES

4.1 THE HEX FUNCTION

The Hex function is wused within the BASIC program to output any
character or function within the ASCII character set (refer to Appendix A).
Hex codes are also used to control vertical tabulation of output from within a
BASIC program, regardless of the vertical formatting device chosen by the
user. In addition, Hex codes are used to load the Direct Access Vertical
Format Unit (DAVFU).

Character Codes

The Hex function is used in a BASIC program to output characters on the
printer (both those that do and do not appear on the standard keyboards) or to
execute special printer control codes. The Hex function has the following
format.

HEX (hh[hn] [..])

Each h equals a Hex digit (0--9) or letter (A--F). An even number of
characters must always appear in a Hex function; spaces are not allowed.
Refer to Appendix A for a complete listing of Hexadecimal character codes and
control codes.

Hex codes for characters and/or printer control can be combined. For
example, enter and run the following program.

10 SELECT PRINT 215
20 PRINT HEX (410D0A42)
RUN

Since the character code for A is HEX(41) and for B is HEX(42), and the
control codes for carriage return and line feed are HEX(OD) and HEX(0A4)
respectively, the following is printed.

A



Control Codes

When the Model 2235 receives a Hex code for a printable character, it
simply places the code into the print buffer. Unless the buffer 1is full, no
immediate action is taken. However, certain special Hex codes do not enter
the buffer, but instead cause immediate action by the printer. These special
codes are the printer control codes.

NOTE

When Hex codes are combined in a single statement line,
most control codes are executed before character codes.

Several features of the Model 2235 printer have been defined in terms of
multi-character control code sequences beginning with HEX(02) and ending in a
HEX (OE) or HEX(OF). These code sequences enable, turm on and off, and disable
certain attributes and functions in a manner similar to that used by the
2236DE and 2236DW terminals.

4.2 LINE FEED CONTROL CODES

Automatic Line Feed/Line Feed Size Control

When powered on, or when a Power-On Reset control sequence
[HEX (020D0C0O30F)] is executed, the Model 2235 defaults to an automatic line
feed of six 1lines per inch after a carriage return. However, several codes
are provided to the programmer to suppress or enable the automatic 1line feed,
with or without altering the line feed size.

Automatic line feed can be disabled by the sequence HEX(020A0F) without
changing the currently selected line feed size. Subsequently, use of the
sequence HEX(020A0E) will enable the automatic line feed without changing the
currently selected line feed size.

Line feed size, conversely, can be altered while suppressing or enabling
the automatic 1line feed function. Line feed size can be set to either six or
eight lines per inch using the following control codes.

HEX (020A0101060E) or HEX(020A0101060F) for 6 lines per inch

where: OE = enable automatic line feed
OF = suppress automatic line feed

HEX (020A0101080E) or HEX(020A0101080F) for 8 lines per inch

where: OE = enable automatic line feed
OF = suppress automatic line feed



NOTE

The printer executes these sequences before printing
unprinted data that may be in the line buffer.

Changing line feed size has a direct effect on the DAVFU.
When changing line feed size, it is necessary to 1load an
appropriate VFU format before attempting to print. As a
result, line feed size cannot be changed within a page.
The wuser should first execute a top-of-form command before
loading the proper VFU and setting the corresponding line
feed size.

Example (Changing Line Feed Size/Controlling Automatic Carriage Returm):

10 REM TOP OF FORM: PRINT HEX(0C)

20 REM LOAD VFU CREATED BY VERTICAL FORMAT CONTROL UTILITY

30 DIM T$(128)2

40 DATA LOAD DC OPEN T '‘SAMPLE": REM '"'SAMPLE' = NAME OF VFU FILE
50 DATA LOAD DC T$()

60 $GI0/204, (A000,G$) T$(: REM "204" IS PRINTER ADDRESS

70 REM SELECT 8 LPI, ENABLE AUTO LINE FEED: PRINT HEX(020A0101080E)
80 FOR X =1 TO 10: PRINT "THE TRAJECTORY OF THE ELECTRON'':NEXT X
90 REM DISABLE LINE FEED: PRINT HEX (020AO0F)

100 FOR X = 1 TO 10: PRINT "by M. R. Fox': NEXT X

RUN

Output:

THE TRAJECTORY GF T
THE TRAJECTORY OF

TROM
ECTRON

o ELECTRON
= ELECTROM
- ELECTRON
ELECTROM
= EL RON
= ELECTROR

THE TRAJECTORY OF
THE TRAJECTORY OF
THE TEAJECTORY OF
THE TRAJECTORY
THE TRAJECTORY
by M. R. Fox

Line Feed: HEX(0A)

The Line Feed control code advances the paper one line. Line feed codes
embedded within a print line are executed before the data in that line is
printed.

Example (Line Feed):

10 PRINT "WATCH'"; HEX(0A); "YOUR'; HEX(0A); ''STEP"
RUN

Qutput:

(2 line feeds)
WATCHYCOLIRSETER



Partial Line Feed: HEX(020AddOF)

The Partial Line Feed command control sequence allows the programmer to
define partial 1line feed increments. This feature enables the printing of
superscripts and subscripts. The sequence has the following format.

HEX (020AddOF)

where: dd = 00 for no line feed
02 for 1/4 line feed
04 for 1/2 line feed
08 for 3/4 line feed

This sequence, when embedded in a print line, is executed before any
data is printed. Whenever a normal line feed is executed after a partial 1line
feed, the paper 1is moved to the start of the next line feed position. For
example, if the sequence HEX(020A080F) has caused a feed of 3/4 line, the next
full 1line feed command would move the platen the remaining 1/4 line. When
using this sequence to print superscripts and subscripts, it is necessary to
first disable the automatic line feed feature.

Example (Partial Line Feed):

10 SELECT PRINT 204

20 PRINT "THE EQUATION FOR Z IS:"

30 REM SUPPRESS AUTO LINE FEED: PRINT HEX (020AOF)

40 REM PRINT SUPERSCRIPTS: PRINT " 2 2"

50 REM ADVANCE 1/2 LINE: PRINT HEX(020A040F)

60 REM PRINT BASE LINE: PRINT "Z = X +Y =- 2%(X+Y)"
70 REM ADVANCE 1/2 LINE: PRINT HEX(020A040F)

80 REM PRINT SUBSCRIPTS: PRINT " 3"

90 REM REACTIVATE AUTO LINE FEED: PRINT HEX(020AOE)
100 REM MOVE TO NEXT FULL LINE POSITION: PRINT

110 REM PRINT NEXT LINE: PRINT ''TO CONTINUE WITH THIS LINE OF THOUGHT'

Output:

THE EGUATION FOR 7 IS:
7= x§ + YT —2EXHY)

TG CONTINUE WITH THIS LINE OF THOLIGHT

4.3 ENHANCED PRINTED OUTPUT

The Model 2235 employs three methods of enhancing printed output:
underscore, horizontal expansion, and a combination of both of these. The
means used to specify the method of enhancing output is similar to that used
with the 2236DE display terminal. The same control code sequence beginning
with HEX(02) can be used to specify enhanced output for both the Model 2235
Line Printer and the Model 2236DE terminal.



The control code sequence has the following format.

HEX (0204nnaabbOE) or HEX(0204nnaabbOF)

where: nn = any Hex value

aa = 00 to disable underscore
04 or
OB to enable underscore

bb = 00 to disable expanded print
02 or
OB to enable expanded print

1]

OE = enable attributes defined by nn, aa, and bb
immediately; do not disable attributes until an
isolated HEX(OF) code, a Power—-On Reset sequence, or

another select attribute sequence is received

OF = activate attributes defined by nn, aa, and bb only upon
receiving an isolated HEX(OE) code; disable attributes
when an isolated HEX(OF) or HEX(0OD) code is received

The flexibility of this control code sequence in enabling and disabling
a combination of the underscore and expanded print attributes is illustrated
in the following sections.

Underscore

A HEX(02040004000E) or HEX(0204000BO00F) sequence immediately turns on
the underscore attribute and leaves it on until an isolated HEX(OF) is
executed.

”

Example (Immediate Use of Underscore):

10 PRINT HEX(02040004000E)

20 PRINT "THE LAZY DUCK"

30 PRINT "JUMPS OVER THE"

40 PRINT HEX(OF); "QUICK BLACK DOG."
RUN

Output:
I ALY DUCH

SJUMPS OVER. THE
QUICK BLLACK DOG




A HEX(02040004000F) or HEX(0204000BO0OF) sequence, however, will not
immediately turn on the underscore attribute. Instead, underscore 1is turned
on only when the printer receives an isolated HEX(OE) code. The attribute is
turned off by either an isclated HEX(OF) code or a carriage return [HEX(OD)].

Example (Underscoring Individual Lines):

10 PRINT HEX(02040004000F)

20 PRINT "THE VIKINGS SAILED"

30 PRINT HEX(OE); "IN OCEAN~GOING CARGO SHIPS"
40 PRINT "CALLED KNORRS,"

RUN

Output:

THE VIKINGS SATILED
IN QCEAN-GOING CARGO SHIPS
CALLED KNORRS.

Example (Underscoring Partial Lines):

10 PRINT HEX(02040004000F)

20 PRINT "THE ISLAND OF'"; HEX(OE); 'MALTA"; HEX(OF); "RECEIVES
LITTLE RAINFALL DURING"

RUN

Output:
THE TISLAMD OF MALTA BECETIVES (LITTLE RAINFALL DURING

Either implementation of the underscore attribute may be turmed off by
execution of a disable underscore code sequence [i.e., HEX(02040000000E)].
This sequence, in addition to turning off the underscore feature, redefines
HEX(OE) and HEX(OF) as null codes, causing the printer to ignore an isolated
HEX(OE) or HEX(OF) until the attribute is again enabled.

Expanded Print

The 'bb" portion of the control code sequences described previously for
the underscore feature is used to select expanded print. This attribute is
controlled in exactly the same manner as the underscore feature. When
selected for expanded print, the Model 2235 prints a line of up to 66 expanded
(double-width) characters at 10-pitch or up to 79 expanded characters at
12,2-pitch.



A HEX(02040000020E) or HEX(020400000BOE) sequence immediately turns on
the expanded print attribute and leaves it on until an isolated HEX(OF) is

executed.
Example (Immediate Use of Expanded Print):

10 PRINT HEX(02040000020E)

20 PRINT "“FRIENDLY"

30 PRINT '"PHARMACY"

40 PRINT HEX(0F); "J. Jones, Prop."
RUN

Output:

R -
FHE- e e O
J. Jones, Prop.

A HEX(02040000020F) or HEX(020400000BOF) sequence does not immediately
turn on the expanded print attribute. Instead, expanded print is turned on
only when the printer receives an isolated HEX(OE) code. This use of the
HEX(OE) code is identical to its implementation when the printer is powered
on. When the printer is powered on or when a Power-On Reset code sequence
[HEX(020D0CO30F)] is issued, an isolated HEX(0E) code turns on expanded
print, The expanded print attribute may be turned off by either an isolated
HEX (OF) code or a carriage return [HEX(OD)].

Example (Expanding Individual Lines):

10 PRINT HEX(02040000020F)

20 PRINT "MICROTUBULES ARE PRESENT IN EVERY"
30 PRINT HEX(OE); "EUKARYOTIC (Nucleated)"
40 PRINT "CELL"

RUN

Output:

MICROTUEULES ARE PRESENT IN EVERY
it 1 S oY S T B T e s oo I e b esed 3
CELL
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Example (Expanding Partial Lines):

10 PRINT HEX(02040000020F)

20 PRINT HEX(OE); ''ANDEAN BEANS,"; HEX(OF); ' HOWEVER, ARE
SNOW-COVERED THE ENTIRE'"
RUN

Output:

CaDE SR BRSNS » HOWEVER, ARE SNOW-COVERED THE ENTIRE

Either implementation of the expanded print attribute may be turned off
by execution of a disable underscore code sequence [i.e., HEX(02040000000E)].
This sequence, in addition to turning off the expanded print feature,
redefines HEX(OE) and HEX(OF) as null codes, causing the printer to ignore an
isolated HEX(OE) or HEX(OF) until the attribute is again enabled.

Both Underscore and Expanded Print

Both the underscore and expanded print attributes can be activated in a
similar manner. The code sequences HEX(02040004020E) or HEX(02040004020F)
[and HEX(0204000BOBOE) or HEX(0204000BOBOF)], respectively, select both
attributes to be activated as described previously.

Either attribute may be turned off and disabled by execution of the
appropriate disable attribute code. Execution of a HEX(02040000020E) sequence
disables the underscore attribute only. Execution of a HEX(02040002000E)
sequence disables the expanded print attribute only.

Example (Use of Both Underscore and Expanded Print):

10 PRINT HEX(02040004020F)

20 PRINT HEX(OE); "THIS LINE IS UNDERSCORED AND EXPANDED'
30 PRINT HEX(02040000020E)

40 PRINT “THIS LINE IS EXPANDED ONLY"

50 PRINT "THIS '"; HEX(OF); "LINE BEGAN AS EXPANDED"

RUN

Output:

THAre LI T LAl PO Py oS0 B P embJi e

THI D LINE IS EXPaRNOEDY Ol ™~
THI S LINE BEGAN AB EXPANDED



4.4 MISCELLANEQUS CONTROL CODES

Audio Alarm: HEX(07)

The Audio Alarm code generates an audible tone about one second in

duration.
Example (Audio Alarm):
40 X = 2

50 ON X GO TO 700, 800
700 END

800 PRINT HEX(O7); "CHANGE PAPER'':STOP
RUN

Output:
(one-second tone)

CHANGE PAPER

Carriage Return: HEX(OD)

The Carriage Return code prints the current contents of the line buffer
and advances the paper one line.

Example (Carriage Return):
10 PRINT "INTERNATIONAL SALES"
20 PRINT HEX(ODODOD)
30 PRINT 'LONDON', ''ZURICH", "BELGRADE"
RUN
Output:

INTERNATIONAL SALED

LLONIOMN ZURICH BEL.GRADE

NOTE

If the automatic line feed has been suppressed (refer to
Section 4.2), the paper will not be advanced one line

following the carriage return.
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Delete: HEX(7F)

The Delete code clears all characters from the print buffer.
Example (Delete):

10 PRINT "TH.S IS THE FIRST LINE!'';

20 PRINT HEX(7F);

30 PRINT '"'THIS IS THE SECOND LINE!"

RUN
Output:

THIS IE THE SECOND L.INE!

Diagnostics: HEX(02010201000F)

The Diagnostics code triggers a built-in, 5-line diagnostic test to aid
in print intensity adjustments and form alignment. These five lines may also
be generated by deselecting the printer, pressing and holding down the
FORMS OVERRIDE switch, and pressing the LINE FEED switch. Refer to Section
1.4 for a description of these diagnostics.

Power-On Reset: HEX(020DOCO30F)

This control code prints the current contents of the 1line buffer,
executes a form feed, moves the print head to the power-on position at the
left end of the carriage, and restores all printer defaults (such as
top—of-form, pitch, and line feed).

Select Character Font: HEX(0202aa0F)

The standard Model 2235 contains two fonts: a 10-pitch font and a
12.2-pitch font. When the printer is powered on, or when a Power-On Reset
sequence  [HEX(020DOC030F)] is  executed, the font selected is Font 1
(10-pitch). Either font may be selected by using the following code sequence:

HEX (0202aa0F)

where: aa = 00 for Font 1
02 for Font 2

When changing from Font 1 to Font 2, the user should also reselect the
pitch. Refer to the Select Pitch subsection.
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Example (Select Character Font):

10 REM SELECT FONT 1: PRINT HEX(0202000F); ''FUEL CONSUMPTION'"

20 REM SELECT FONT 2: PRINT HEX(0202020F)

30 REM SELECT 12.2-PITCH: PRINT HEX(020901020CO00F) ; "WILL REMAIN A
BIG TARGET OF ENGINE DEVELOPMENT"

RUN

Output:

FLEL CONSLMPTTION
NILL REMAIM & BIG TARGCET OF ENGIME DEVELOPHENT

Select Pitch: HEX(02090102aabb0F)

The standard Model 2235 contains a 10-pitch font and a 12.2-pitch font.
When the printer is powered on or when a Power-On Reset sequence is executed,
Font 1 (10-pitch) is automatically selected. If the user then selects Font 2
(12.2-pitch), the output appears, not as 12.2-pitch, but as a pseudo-10-pitch
that prints 10 characters per inch using the 12.2-pitch font. Pitch selection
inside Font 2 is controlled by the Select Pitch sequence. This sequence has
the following format.

HEX (02090102aabb0F)

where: aabb = O0AO0 for 10-pitch
0C00 for 12.2-pitch

The user can select 12.2-pitch by executing the Select Font sequence
HEX (0202020F) to select Font 2 and the Select Pitch sequence
HEX (020901020C000F) to select 12.2 pitch within Font 2. The resulting output
will consist of characters from the 12.2-pitch font printed 12.2 characters
per inch. To select 10-pitch output after Font 2 has been selected, execute
the Select Pitch sequence HEX(020901020400). The resulting output will
consist of characters from the 12.2-pitch font printed 10 characters per inch.
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Example (Font 1 and Pitch Selection Within Font 2):

10 DIM A$35
20 A$ = "ONE GREAT CHANGE IN THE CITY'S ROLE"
30 REM SELECT FONT 1 (10-PITCH): PRINT HEX (0202000F)
40 PRINT aA$
50 REM SELECT FONT 2 (DEFAULTS TO PSEUDO 10-PITCH):
HEX (0202020F)
60 PRINT A$
70 REM SELECT 12.2-PITCH: PRINT HEX(020901020CO00F)
80 PRINT A$
90 REM SELECT 10-PITCH: PRINT HEX (020901020A000F)
100 PRINT A$
Output:

ONE. GREAT CHANGE IN THE CITY’'S ROLE
ONE GREAT CHAMGE IN THE CITY’S ROLE
OHE. GREAT CHANGE IM THE CITY’S ROLE

ONE GREAT CHANGE IM THE CITY’S ROLE

Top—of-Form: HEX(0C)

This

code advances the paper to the next top—-of-form position.

PRINT

The

position is determined by a tab in the first line of Channel 1 of the DAVFU.
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CHAPTER 5
DIRECT ACCESS VERTICAL FORMAT UNIT (DAVFU)

5.1 INTRODUCTION

Vertical formatting determines the number of lines to be printed and the

amount of blank space to be left between lines on a page of output. Most
applications require a form that is 11 inches long, with output single-spaced
or double-spaced. A program, stored in the printer, determines the type of

vertical formatting to be used through its defaults or from information
supplied by the user. Vertical formatting for the Model 2235 is controlled by
the 12-channel Direct Access Vertical Format Unit (DAVFU). This method is
described in the following sections.

When the printer is powered on or when a Power-On Reset sequence
[HEX (020DOCO30F)] 1is executed, the DAVFU defaults to 6 lines per inch and 66
lines per page. The user can control line feed size by using the Set Line
Feed Size command sequence described in Section 4.2. When changing line feed
size, the user must load an appropriate VFU format before attempting to
print. Line feed size cannot be changed within a page. The user should first
execute a Top-of-Form command before loading the proper VFU format and setting
the corresponding line feed size.

Vertical formatting may be accomplishefd in three ways. For most
applications, use of Hex codes for tabulation to VFU default tab stops will
suffice. For more complicated applications, such as forms that necessitate

frequently changing vertical format, the user may choose between writing a
DAVFU program or using the Vertical Format Control utility (@2273VFU) on the
system platter. Because writing a DAVFU 1load operation is a somewhat
complicated process, the utility is recommended. The Vertical Format Control
utility can establish most formats that can be written, and may be accessed
and used according to the procedures described in Section 5.2. The procedures
for writing a DAVFU formatting program are discussed in Section 5.3.



5.2  VERTICAL FORMAT CONTROL UTILITY (@2273VFU)

Accessing the Utilities Menu

Utilities can be accessed through a Utility menu which is available
through the system platter. The following two commands will display this menu.

SELECT DISK xxx
where: xxx = the disk device address of the system utilities

LOAD RUN

Utilities requiring operator-entered information will display a series
of prompts requesting this information. 1In all cases, type in the necessary
response and press the RETURN key; the utility will then request additional
information or perform the required procedure.

Vertical Format Control Utility

The Vertical Format Control utility (@2273VFU) allows the user to define
and edit the vertical format of the Model 2235 Line Printer DAVFU without the
difficulty of programming long code sequences. The user can create, edit,
test, and save format data on disk for loading into the DAVFU. Each time the
utility is wused, the user indicates whether to load a previously created
format file or create a new one.

In creating a new vertical format, the user responds to operator prompts
and specifies the number of lines per page, the number of lines per inch, and
the location of the bottom—of-form. Once the operator supplies this
information, an N x 12 grid appears on the CRT screen, where N is the
specified number of lines and 12 is the number of, channels of the DAVFU. The
operator can edit the format by entering tabs indicating top-of-form in
Channel 1 of Line 1 and bottom-of-form in Channels 1 and 2 after the last line
to be printed. Also, the user can set tabs in the channels of other lines to
indicate vertical stops.

Loading a Utility-Defined Vertical Format

Programmers can load a vertical format created by the Vertical Format
Control wutility by executing the following sequence of statements in the
program.

DIM T$(128)2
DATA LOAD DC OPEN T "Filename'

where: Filename = name of user file

DATA LOAD DC T$()
$G10/xyy, (A000,G$) T$(O

where: Xyy = printer address



5.3 FORMATTING USING THE DAVFU

The Direct Access Vertical Format Unit consists of a format memory and
associated control codes. The DAVFU is particularly useful for the printing
of special forms or printing reports requiring more than one vertical format.
Formatting information is supplied by a user-written program and loaded into
the DAVFU before printing. This program overrides previous formatting
information resident in the Vertical Format Unit.

Load DAVFU: HEX(021Ddddd ... 1EOF)

If the Vertical Format Control utility is not used to load the DAVFU, it
is necessary to write a program defining the vertical format control
sequence. The DAVFU has 12 channels and a maximum length of 144 lines. 1In
the formatting sequence, each print line on the form should be represented by
2 bytes (16 bits), with particular bits used to indicate every channel having
a tab stop for that particular line, A byte is represented by a 2-digit Hex
code. Therefore, each line of the form should be represented by a 4—digit Hex
code. A table of the Hex codes that represent bit patterns may be found in
Appendix C. The bit representation for each channel of the DAVFU may be found
in Table 5-1, The variable Cn is used, where C = channel and n = number.

The following Hex sequence format should be used for all DAVFU loading
operations,

HEX (021Ddddd ... 1EOF)
where: dd = standard DAVFU byte pairs

Every sequence must begin with HEX(021D), the Hex code for DAVFU 1load.
This code should be followed with the top-of-form code, 4140, placing a 1 bit
in the Channel 1 of the first 1line. No other tab stops should appear in
either byte of the first line. Channel 1 should be used exclusively to mark
top-of~form and bottom-of-form.

In a DAVFU formatting program, the Bit 40 should be on for both bytes of
each format line code. (If this is not done, the diagnostics error sequence
"WFU Bit 6 Not Set" will be illuminated.) For example, a line with the Hex
sequence 4040 has no tabs in any channel. As another example, the Hex
sequence 4264 has Bit 40 on and a tab stop in Channel 2 (02) of the first
byte. The second byte is composed of Bit 40 plus a tab stop in Channel 12 (40
+ 20 = 60) and Channel 9 (04) in the second byte.

5-3



0 0o 0
0 0 0
0 0 0
0 0 0
0 0 0

LD 80 60

10 4¢ 70
0 1 4

010

80
€

110

0T
4

T

_

(1 @34g 99%)

0

(1 334g 99%)

10

0Z
S

oY
9

08
L

0 1 ! 1
1 0 0 0
0 0 0 0
T T 0 Q
0 I 0 0
T 0 0 0
T 0 T T
10 Z0 €0 %J
10 AV %70 80
0] T 4 €

19¢)

01
Y

90

0c
S

oy
9

08
L

Z ©349 3O 3JT®H pug

Z ©34g 30 3T®H 1IST

1 23449 3O ITeH PUg

T 2349 30 3T®BH 3ISI

Jemaog 3urpeo] eI NJIAVA

*1-6 °Iqe]

4000 d01S

w304 10 dOL

(Teuotido)
INIT dIdS

WI04d-40-HOLLOY9
(popodu  *
Se 9nuUYjIU0D) °

ANIT aNODES
(paatnbaa

mxoj-jyo-dog)
HNIT 1S91d
4000 1YVLS
SYIIWNN THNNVHD

NOILISOd LId



Top-of-form should be followed by a succession of 2-byte codes, each
representing a line until the desired form length is reached. Bottom-of-form
is represented by a tab in Channels 1 and 2 of the code representing the
desired last line of text. This code 1is 4340 (40 bit is on, and
01 + 02 = 03). When the bottom-of-form is reached, the printer automatically
skips to the next top~of-form. Since bottom-of-form actually indicates the
final printed line, it is necessary to insert several more blank lines (4040)
until the last physical line on the form is reached. At this line -- Line 66,
for example, another top-of-form code (4140) should be inserted. The Hex code
(1E) should then terminate the DAVFU load.

The entire string of codes in the DAVFU load operation must contain an
even number of digits; otherwise the printer will enter a
DAVFU-memory-not-loaded condition. To prevent this occurrence, break up the
formatting sequence with a series of Hex code statements.

Examples

The following is an example of a DAVFU formatting program for the VP,
MVP, LVP, and SVP. Each Hex code or 2-byte code has been labeled according to
a specific function. Obviously, regular users would not require a form with
so few print lines.

Example 1:

10 SELECT PRINT 215(0)
20 PRINT HEX(021D414040404240464040404040404043404040404041401EQE) ;

1 —"——‘—‘—'—_ A A A A A
Load DAVFU I

Top-of-Form l

Line without tabs

Tab in Channel 2 .

Tab in Channels 2 & 3

Three lines without tabs
Bottom—-of-Form
Blank line
Blank line
Top—of-Form
Stop DAVFU load

The following sample DAVFU program calls for 15 lines of text printed on
a 20-line form, with different tabbing formats set in Channels 2, 3, 9, and
11. Table 5-2 illustrates the tabulation scheme for the 12 channels and 20
lines of the program in Example 2.

Example 2:
10 SELECT PRINT 215(0)

20 PRINT HEX(021D41404240444042444040464040504240444042404054464040404
2404340404040404040404041401E)



Table 5-2. Sample DAVFU Tabulation Scheme

Line

10

11

12

13

14

15

16

17

18

19

20

Channel Numbers

1 2 3 4 5 6 7 8 9 10 11 12
T (4140)
T (4240)
T (4440)
T T (4244)
(4040)
T T (4640)
T (4050)
T (4240)
T (4440)
T (4240)
T T (4054)

T T (4440)
(4040)
T (4240)
T T (4340)
(4040)
(4040)
(4040)
(4040)

T (4140)
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Example 2 will work effectively for those using a 2200VP, MVP, LVP or
SVP system, as long as the programmer specifies a line length of 0 in the
SELECT statement and follows the stop DAVFU load code sequence with a
semicolon. These actions suppress any carriage returns that the system might
otherwise generate.

When a formatting program is created for a form with 66 vertical lines,
it may become unwieldy, leaving far more room for error. Therefore, users may
want to break down their DAVFU formatting programs in the following fashion.

10 SELECT PRINT 215(0)

20 PRINT HEX(021D); :REM START OF DAVFU LOAD

30 PRINT HEX(4140); :REM TOP-QF~FORM

40 PRINT HEX(4240); :REM LINE TWO ~ TAB STOP IN CHANNEL 2

50 PRINT HEX (4440) :REM LINE THREE - TAB STOP IN CHANNELS 2 & 3
60 PRINT HEX(4244) *REM LINE FOUR - TAB STOP IN CHANNELS 2 & 9
170 PRINT HEX(4340); :REM LINE 15 - BOTTOM-OF-FORM

180 PRINT HEX(4040); :REM LINE 16 - BLANK LINE

210 PRINT HEX(4140); :REM CLOSING TOP-OF-FORM

220 PRINT HEX(1E); :REM STOP DAVFU LOAD

A less cumbersome means of loading the same program is the BASIC $GIO
command. When using the $GIO command, a programmer should assume that the
DAVFU formatting sequence 1is an array and dimension it as DIM A$(128)2. The
first byte of A$() should be HEX(02), the escape code; the second byte of A$Q
should be HEX(1D), the DAVFU loading command; the third byte should have the
value HEX(4140), the top-of-form code; and so,on. The proper command for
loading the DAVFU program in this manner is:

10 $GI0/215 (A000,G$) A$Q)

Because the programmer can reference a particular channel from within a
print routine, the DAVFU formatting program can be used to output data
requiring different formats. The various channels of the DAVFU are referenced
by using the Vertical Skip control code as described in Section 5.4.



5.4  DAVFU CONTROL CODES

Vertical Skip: HEX(0201021Fxx0F)

The Vertical Skip command allows the programmer to skip a specified
number of lines on a form or to the next tab stop in a specified DAVFU
channel. The Vertical Skip command sequence has the following format.

HEX (0201021Fxx0F)

where: xx = 0a to advance the platen to the next tab stop defined
in Channel a (a must be a Hex digit from 1 to C)

XX = la to advance the platen a lines (a must be a Hex digit

from 0 to F)

Vertical Tab HEX(OB)

This Vertical Tab code advances the paper to the next preset vertical
tab location in Channel 2. Channel 2 is defined as the vertical tab channel.

5.5 DAVFU ERRORS

A number of error conditions may arise when attempting to load the
DAVFU. Such errors result in a failure to load the DAVFU, causing the printer
to go offline and an error code to be displayed by the diagnostic error
indicators (refer to Figure 1-4), The following conditions are error
conditions.

. Loading a program with an odd number of data bytes between the HEX
codes 1D and 1E, ;

. Attempting to create a formatting program over 144 lines in length
without specifying the end of the load with a bottom—-of-form code or
dummy top-of-form code. (In this instance, the "VFU Greater Than
144 Lines" diagnostics error sequence will be illuminated.)

. Neglecting to follow the DAVFU start code 1D with a top-of-form code
(4140) in the next byte.

. Neglecting to set Bit 40 to 1 in each byte. (In this instance, the
"VFU Bit 6 Not Set" diagnostics error sequence will be illuminated.)
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APPENDIX A
HEXADECIMAL CODES

PRINTER PRINTER PRINTER
HEX CODE CHARACTER HEX CODE CHARACTER HEX CODE  CHARACTER
HEX (01) Not Applicable
HEX (02) Escape Code HEX (3B) ;
HEX (03) Not Applicable HEX (3C) < HEX (60) .
HEX (07) Alarm HEX (3D) = HEX (61) a
HEX (08) Not Applicable HEX (3E) > HEX (62) b
HEX (04) Line Feed HEX (3F) ? HEX (63) c
HEX (OB) Vertical Tab HEX (40) @ HEX (64) d
HEX (0C) Form Feed HEX (41) A HEX (65) e
HEX (0D) Carriage Return HEX (42) B HEX (66) f
HEX (OE) Enhanced Print HEX (43) C HEX (67) g
HEX (OF) Enhanced Print HEX (44) D HEX (68) h
HEX (20) Space HEX (45) E HEX (69) i
HEX (21) ! HEX (46) F HEX (6A) h)
HEX (22) " HEX (47) G HEX (6B) k
HEX (23) # HEX (48) H HEX (6C) 1
HEX (24) $ HEX (49) I HEX (6D) m
HEX (25) A HEX (44) J . HEX (6E) n
HEX (26) & HEX (4B) K HEX (6F) o
HEX (27) ' HEX (4C) L HEX (70) P
HEX (28) ( HEX (4D) M HEX (71) q
HEX (29) ) HEX (4E) N HEX (72) r
HEX (24) * HEX (4F) 0 HEX (73) s
HEX (2B) + HEX (50) P HEX (74) t
HEX (2C) , HEX (51) Q HEX (75) u
HEX (2D) - HEX (52) R HEX (76) v
HEX (2E) . HEX (53) S HEX (77) W
HEX (2F) / HEX (54) T HEX (78) X
HEX (30) 0 HEX (55) U HEX (79) y
HEX (31) 1 HEX (56) v HEX (74) z
HEX (32) 2 HEX (57) W HEX (7B) ;
HEX (33) 3 HEX (58) X HEX (7C) |
HEX (34) 4 HEX (59) Y HEX (7D) !
HEX (35) 5 HEX (54) p/ HEX (7E) ~
HEX (36) 6 HEX (5B) C HEX (7F) delete
HEX (37) 7 HEX (5C) \
HEX (38) 8 HEX (5D) ]
HEY. (39) 9 HEX (5E) t
HEX (34) : HEX (5F) -

A-1
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APPENDIX B

SPECIFICATIONS
B.1  MODEL 2235 LINE PRINTER SPECIFICATIONS
Size
Helght iiiviiiiiiiiiiiiineneoseeeneceesornnansanennns
Height (with stand) ....viiierveceencnnoenrennosansans
2= ) o
Depth (with sStand) ...iiiieiiieinerioneeeeeeenanenenns
Width ............. Ceieeseres st ateanaas et esesesanas
Weight
68.0 1b (30.8 kg)
Speed
222 cps (12.2-pitch)
180 cps (10-pitch)
Character Configuration
7 x 9 dot matrix (12.2-pitch)
9 x 9 dot matrix (10-pitch)
10 or 12 characters per inch (4 or 4.8 characters

horizontally

per

(24.1
(93.3
(53.0
(68.6
(68.6

cm)
cm)
cm)
cm)
cm)

in.
in.
in.
in.
in.

centimeter)

6 or 8 lines per inch (2.4 or 3.2 lines per centimeter) vertically

Character Set
Full ASCII 96-character set, uppercase and lowercase

Line Width
132 characters per line (10-pitch)
158 characters per line (12.2-pitch)

Ribbon
Cartridge ink ribbon, recirculating

Switches/Indicators

ON/OFF, SELECT, FORM OVERRIDE, CLEAR, TOP OF FORM, and LINE
FEED switches; Paper Out alarm tone and indicator; Power-Om,

Servo Fuse, Malfunction, and Select indicators



Programmable Control Fuctions
Audio Alarm, Line Feed, Form Feed, Vertical Tab, Underscore, Expanded
Print, Top-of-Form, Carriage Return, Suppression of Line Feed Folloving
a Carriage Return, Clear Buffer, Select 10— or 12.2-Pitch, Load Vertical
Format Unit (VFU), VFU Channel Skip, Skip VFU Lines, Select Vertical
Line Density, Superscript and Subscript Printing (Partial Line Feed)

Cable
12 ft (3.66 m) cable with connector to CPU

Controller
Standard Wang printer/CPU interface

Power
115 or 230 VAC + 10%
50 or 60 Hz + 1 Hz
0.8 amps, 92 watts

Fuses

.0 amp (SB) for 115 VAC

.5 amp (SB) for 230 VAC

.5 amp (SB) for DC carriage motor

N =W

Operating Environment
o o o o
50 Fto8 F (10 € to 27 0©)
35% to 65% relative humidity, noncondensing

Accessories
Optional stand (Model 8006-5)

B.2 PAPER SPECIFICATIONS

Paper Size
Maximum width ............ eenereaes Ceieeens eeeeseses 14.9 in, (37.8 cm)
Minimum width ......... Ce it teeteneaea ceretennenaeee 3.5 in. ( 8.9 cm)
Maximum NUMDEY ...vivvivssvescesssescnssseasssss Eive copies plus original

Paper Stock
Material ............... margin-perforated, fan-fold card, or paper stock

Single-part forms ........ f s etetecterasassens s anananns 15 to 20 1b bond

Multi-part forms

2 PlY ittt ittt it s et e e 15 x 15-1b bond, 7-1b carbon
K e 51 15 x 12 ® 15-1b bond, 7-1b carbon
4-ply .vvuv.n. Seeessesasaensnene 12 ¥ 12 x 12 x 15-1b bond, 7-1b carbon
5PlY tiiviriinanrarnenensss 12 x 12 ¥ 12 x 12 ¥ 15~1b bond, 5-1b carbon
6"PlY .evviniiennanaes 12 ®x 12 8 12 x 12 x 12 ¥ 15-1b bond, 5-1b carbon



Forms Length (Continuous Forms Paper)
MarimUm «oitinentniirineeeeeennceenooosecennaeenanennsns 24 in. (61.0 cm)
Minimum ..ovvevrecnoncnsnssnnssnncaseas Ceteessssssasessassssssssss 1 line

Forms Thickness
Maximum in print area ....vovivieeennnnaans teeeeeee. 0.018 in. (0.046 cm)
Over crimps in margin .....cvvvevennenn tetesesssssass 0.030 in. (0.076 cm)

Sprocket Holes
Must run along both margins 0.25 + 0.03 in. (0.0635 * 0.076 cm) from the
paper edge to hole center lines.

Distance between hole centers must be 0.5 + 0.005 in. (1.27 + 0.0127
cm) , nonaccumulative in any 5 in. (12.7 cm) length.

Hole diameters must be 0.156 + 0.005 in. (0.396 *+ 0.0127 cm); the two
top and bottom drive holes (four per sheet) can be up to 0.2 in. (0.51
cm) in diameter to permit post or ring binding of output.

Distance between hole centers across the sheet must be uniform within
0.015 in., (0.038 cm) to a maximum of 12.31 in. (31.27 cm).

When using preprinted forms, the pinhole center in the 1left margin
cannot be less than 0.375 + 0.0625 in. (0.95 + 0.16 cm); the pinhole
center in the right margin cannot be less than 0.375 + 0.0625 in. (0.95
+ 0.16 cm).

Fastening Multipart Forms
For improved forms handling, use glued margins; otherwise, fasten with
crimps every 2 in. (5.1 cm) along both edges.

Crimps must not come closer than 0.5 in. (1.3 cm) to the fanfold; each
crimp must have four prongs, two to enter both form and carbon, and two
to enter forms only.

When using forms with wide and narrow copies in the same set, the top
copy should be the widest.






APPENDIX C
HEX DIGIT REPRESENTATION OF BIT PATTERNS

The following chart 1lists the Hex representations of bit patterns used
in writing a vertical format code.

Bits Hex Digit
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 g
1001 ' 9
1010 A
1011 B
1100 c
1101 D
1110 E
1111 F

Cc-1






INDEX

AUdLiO AlATM . eeeeronecsesasaosonncosasssess
Automatic Line Feed .......... Cieeseateesense

Ceretteeesnereannaesss 4=9, B-2
e treeeraneneennnees 4=2, G4=4, 4-9
BUffer ....ocovene... e 1-2 to 1-4, 1-12, 2-2, 2-3, 2-6,
2-11, 4-2, 4-3, 4-9, 4-10, B-2

Carriage MOtOr FUSE t..eviviionssernsrssnioressscasooscnosnsessscaasennnsnsss 1=5
Carriage Return ..... Caeedcunsactratscrnnans es 2-2 to 2-6, 2-9, 3-1,4-1 to 4-3,
4-6, 4-7, 4-9, A-1, B-2
Character Codes tuiiiieeirnrrverssnseseaserssonoosecocasocsonassonnaseees =1, 4=2
Character Set .......v.n Cesetsararseaerasanns 4-1, B-1
CLEAR SWitCh .iuuiviuiivniiiiotessesnracosnsesecenceoanneanesesss 1=4, 1-5, 1-12
Control Codes ..vivvvvieniessnensnerensnoncenesees 172, 4-1, 4-2, 4-9, 5-3, 8
Control Panel ...iieereersestsseetesercoscnssssocesacenssssennee 13 to 1-5, 7

T £
5~
1-
Delete COe c.vrvivininerironsosocsnssostsaosossocstssoncesonconsesssansonses 4=10
Deselection ........ chensas feessbesesteessansarensnnnas teccanessessnsnesss 2-11
Device Type ...von... ceeoea ceereretesisatennas cessevnssnse 2-1 to 2-4, 2-9, 2-10
Device TYPE 0 tuuiierirernierensorisesosesaressscosceonasananannes 22, 2-3 9
DEVICE TYPE 2 titiiniiineentensoorossnesnnsneonooanooeeeasacasnnsnsseas 2-2, 2-9
Device Type 4 ...vcvve.nn Cesssesaasaatsecaans creecesesseass 273, 2-4, 2-9, 2-10
Diagnostic Error Indicators ....eieeereeeneeeenss crtereseereanne cesesenesann 5-8
Diagnostics TeSt tivivevreenreennesannsonnnnnns it esreerencanas 6

3

9

Direct Access Vertical Format .....e.veeeeeneeens 1-2, 1-5, 1-11, 4-1, 5-1,
Double-Spaced QULPUL ....vviveerreroonnncnosnosoansaoass cs s iesssesensssanue 2-

ENVironment ....eiieesveeronescensenaoannas casees e
Error Codes ....... Me e etsenesere st eesens s e

Fuses ........ S et etastaceaecreaar et s e et etcenrer o eneene a0 Ceeaeaes 1-13, B-2
Hex Function .......ce.. theseerreesseseneeannn cen 4
Hexadecimal Codes ....covevunnn che et eseans ceeerceeeenn Cereaeccaonns 3-1, A-
HEXPRINT Statement .......cccuiitenenrneetoeesecnsoonsnssssasssaacsanses 2-6, 3
HUumidity .ivivieiiniiieiinneeereoenonnonncannnns B

Inspection ............c.0u.. crrens Chret ittt erteesaeseaans chenceacraanananeas 1-
InStallation sieieieerersecrsnrorososoocneesonnennns

Line Feed Control Code ...eeviereeeerecnesnnsnnasnnns csecesesesssnsnessasass 43
Line Length ............ treereereenaressane 2-1, 2-3 to 2-6, 2-9, 3-1, 3-5, 5-7
Load DAVFU ...c.viiiiienerenrossosesnsssesssssss 3-1 to 5-3, 5-5, 5-7, 5-8, B-2

INDEX~1



INDEX (continued)

Malfunction INdiCAtor tvuieeverereeeeeoeensceceeneeenneoonnnnnns cesees 14, 1-12
Multipart Forms ........ et itere et et aenanns

ON/OFF Switch ............ Cesticitiatenacearsaanna et eseesetaneececseasnnan 1-3

Packed FOrmat ..iviuiiiiiieeernennenoennssonanosens
Paper Insertion ..............cccun.. St eieeeeiseceat et et et 1-10
Paper Out Indicator ..iiiuieiieceeeeseereeenrecsescennonnonens
Paper Specifications .......eveeeeenen cecanas Chtees s et teaeaann ce st et e B-2
Pin=Feed GaleS tuvueitttrisueeeeenesonneeenesesoeensosnnennnsansnnns 1-10, 1-12
Pitch Selection ..iiiveierirneieeenoneeenenonconennnnnn 1-1, 2-4, 3-2, 4-11, 4-12
Platen Knob ...iieeeiverennesnnns St e e s acect st e ata s as e e s esesesanoseannns 1-11
PoWer Indicator ..uuiiiiiieiererneeeeennerenneeneeenonnneneneennnna. 1-3, 1-7
....... 1-4, 1 6, 1-7, 1-9, 1-13, 4-2,

4-5, 4-7, 4-10, 4-11, 5-1, B-1
Power—0n Reset Code SEQUENCE ttuiuieeeruenioerenseeersoseaseocsenennnnnanes =7
Print Head Carriage vuuieiuieeeeeneeenseseeeenoneeooesnonesnonnns 1-8, 1-9, 1-1
Print Head Retraction Lever .....veeeeeeeeeeeeeneecoeennnsenens 1-4, 1-8 to 1-1
PRINT Statement .u.uveieveeesrecsoocossscssesseeses 2=5 toO 2-7, 3-1 to 3-3, 3-
PRINTUSING Statement ......... ceecereaseessaeane cesiessssscscsssasee 373 to 3-5

2
0
5

Ribbon Cartridge Replacement «....iveeuueereenneseansnceeensosseanenanasaes 1=7
Ribbon Guide ............. fe ittt ece st ai e 9

SELECT CO Statement .uueviesuscssosecuoaeeasesonasssessossascsssnnenanseees 24
SELECT PRINT Statement ....... tresesssseesasans tssssssstcsssssscnass 275 to 2-7
SELECT Statement ....vveevevseeeeesooecensness 1-3, 1-7, 2-1, 2-3 to 2-7, 2-10,
2-11, 5-7
SELECT SWAitCh tiititiiiiiitenieneeeeneeeeneosensesoenscenoennnes 1-3, 1-7, 2-1
Servo Fuse INdicator ...vvievseereeaseanoennonans
Size ittt i i i e Creeieecenann . 3-6, 4-2, 4-3,
SPECIfications tiveeiiiiiieiiiiitoneenenaseeeeserscnsannnennneens
Speed ..ttt i i it i it e Ceersnacana Ceesesernascaacans 1-

TAB Function ....viiiiineennnnens ceceanaaes ceeecceeeeenaans . 3-1, 3-5, 3-6
TOP=0F~FOIM «rvvurreeesrennrensressnnnnnnnnnns 1= 4, 1-11, 4-3, 4-10, 4-12, 5-1
to 5-5, 5-7, 5-8, B-1, B-2

Underscore .....c00v.. et et et e e e easesenaans cecessssss 44 to 4-6, 4-8, B-2
UNit AdAresSS o iiiiiiiitiiieeeenenenesoeneensecenoseneeenonnnnseennenes 2-1, 2-4
Unpacking +.veviieeinneeennonnnonnnn Ceeeteanaans ceteecenssenranans 1-2

Vertical Format Control Utility ...eevveiivsirieeeereneenennenanss 4=3, 5-1 to 5-3
Vertical Skip .......... G ettt ensan s et ateeetecene et as st enesnsenecceacnens 5-7, 5-8
Vertical Tab tivurenureeneeeeeononoeserosnsesasonsonnenenenneneas 5-8, A-1, B-2
ZONEQA FOImMAL & euuuiiuinneiorseretoseeenoossensesessseesssesonnseseeseennnsss 3-1

3 1 5-1, 5-2
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WANG Customer Comment Form Title_ 2235 LINE PRINTER USER MANUAL

Publications Number _700-6816A

Help Us Help You . . .

We've worked hard to make this document useful, readable, and technically accurate. Did we succeed? Only you can tetf us!
Your comments and suggestions will help us improve our technical communications. Please take a few minutes to let us
know how you feel.

How did you receive this publication? How did you use this Publication?

0O Supportor O Don'tknow O introduction O Aid to advanced
Sales Rep to the subject knowledge

O Wang Supplies O Other O Classroom text O Guide to operating
Division (student) instructions

O From another 0O Classroom text O Asareference
user {teacher) manual

O Enclosed O Self-study O Other
with equipment text

Please rate the quality of this publication in each of the following areas.

VERY

EXCELLENT GOOD FAIR POOR POOR
Technical Accuracy — Does the system work the way the manual says it does? 0O a 0O O O
Readability — Is the manual easy to read and understand? O 0O O 0O 0O
Clarity — Are the instructions easy to follow? 0O a -0 O O
Examples — Were they helpful, realistic? Were there enough of them? 0O a a O 0O
Organization — Was it logical? Was it easy to find what you needed to know? O O a a a
lllustrations — Were they clear and useful? O O O 0O 0O

Physical Attractiveness — What did you think of the printing, binding, etc? O 0O a a 0O

*

Were there any terms or concepts that were not defined properly? O v O N if so, what were they?

After reading this document do you feel that you will be able to operate the equipment/software? 0 Yes [ No
O Yes, with practice

What errors or faults did you find in the manual? (Please include page numbers)

Do you have any other comments or suggestions?

Name Street

Title City

Dept/Mail Stop State/Country

Company ZipCode______ Telephone

Thank you for your help.

All comments and suggestions become the property of Wang Laboratories, Inc. Printed in US.A. 14-3140 3-82-5C
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The completed order form should be mailed to:
WANG LABORATORIES, INC.

Supplies Division

51 Middlesex St.

No. Cheimsford MA 01863

To Order by Phone, Call:
(800)225-0234

From Mass., Hawaii, and Alaska

(617)256-1400
TELEX 951-743

Order Form for Wang Manuals and Documentation

(@ Customer Number (If Known)

@ Bill To: Ship To:

(® Customer Contact: @® Date Purchase Order Number
{ b )
Phone Name

Yes O

(® Taxable (@Tax Exempt Number

@ Credit This Order to
A Wang Salesperson

No O Piease Complete

Salesperson’s Name Employee No. RDB No.

Document Number Description Quantity (® Unit Price Total Price
® Sub Total
Authorized Signature Date Less Any
Applicable
. . . Discount
O Check this box if you would like a free copy of the Sub Total
. . . ub Tota
Corporate Publications Literature Catalog (700-5294)
LocalState Tax
Total Amount

Ordering Instructions

1. lfyou have purchased supplies from Wang before. and
know your Customer Number, please write it here.

2. Provide appropriate Billing Address and Shipping Address.

3. Please provide a phone number and name, shouid it be
necessary for WANG to contact you about your order.

4. Your purchase order number and date.

5. Show whether order is taxable or not.

6. If tax exempt, please provide your exemption number.

7. i youwish creditfor this order to be given to a WANG
salesperson, please complete.

8. Show part numbers, description and quantity for each
product ordered.

9. Pricing extensions and totaling can be completed at your
option; Wang will refigure these prices and add freight on
yourinvoice.

10. Signature of authorized buyer and date.

Wang Supplies Division Terms and Conditions

1. TAXES — Prices are exclusive of all sales, use, and like
taxes.

DELIVERY - Delivery will be F.O.B. Wang's plant.
Customer will be billed for freight charges; and uniess
customer specifies otherwise, all shipments will go best
way surface as determined by Wang. Wang shall not
assume any liability in connection with the shipment nor
shall the carrier be construed to be an agent of Wang.

If the customer requests that Wang arrange for insurance
the customer will be billed for the insurance charges.

2.

3. PAYMENT - Terms are net 30 days from date of invoice.
Uniess otherwise stated by customer, partial shipments will
generate partial invoices.

PRICES — The prices shown are subject to change without
notice. Individual document prices may be found in the
Corporate Publications Literature Catalog (700-5294)
LIMITATION OF LIABILITY — In no event shall Wang be liable
for loss of data or for special, incidental or consequential
damages in connection with or arising out of the use of or
information contained in any manuals or documentation
furnished hereunder.

Printed in US.A. 14-3141 5-82-5C
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