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HOW TO USE THIS MANUAL

This manual guides the user in the operation of the Model 2281P
Printer/Plotter. It is assumed that the user is familiar with the available
Wang System and the BASIC language.

For users who are not familiar with the operation of their system, it is
recommended that the Programming in BASIC Manual and the Wang BASIC Language
Reference Manual (or Wang BASIC-2 Reference Manual) be read before proceeding
with this manual.

This manual has been divided into five chapters covering the operational
features of the Model 2281P. Chapter 1 contains general user and operator
information. Chapter 2 describes device selection and the SELECT statement.
Chapters 3 and U4 demonstrate how to generate and format output with the PLOT
and PRINT statements. Chapter 5 describes the use of HEX control codes for
formatting output. Hexadecimal codes, the printer character set and
specifications are collected in the appendices.
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CHAPTER 1:
GENERAL INFORMATION

1.1  INTRODUCTION

This manual describes the characteristics and operations of the Model
2281P Printer/Plotter (see Figure 1-1). The Model 2281P is a bidirectional
plotting-output writer that uses a daisy character wheel to generate high
quality documents and plots. In particular, the Model 2281P has both manual
and programmable positioning features for forms filling applications. The
printer's console keyboard provides a manual positioning capability in either
incremental (1/60 inch (0.0423 cm) horizontally and 1/48 inch (0.0529 cm)
vertically) or non-incremental (10- or 12-pitch horizontally and a single line
vertically) spacing. Programmable form filling commands allow carriage
positioning to an accuracy of 1/60 inch horizontally and 1/48 inch vertically
irrespective of the previous carriage position or the lengths of previously
typed fields. In addition, the Model 2281P provides a set of programmable
commands intended to process preprinted forms which do not conform to the
character positioning available on typewriters. An incremental move command
allows printed matter to be located at any position on the form to an accuracy
of 1/60 inch horizontally and 1/48 inch vertically. A set home command,
designed for processing continuous forms, provides a simple means of
positioning to the top of the next form.

A full line character buffer which receives data transmitted from the
system CPU to the printer allows speeded throughput (by overlapping CPU and
printer operations) and data retention during temporary printer deselection
while changing paper, the ribbon or the print wheel. Output is printed at 30
characters per second with 157 column lines in 12-pitch format or 132 column
lines in 10-pitch format.

Discrete or continuous-form paper of widths 3.5 to 15 inches (8.9 to 38
em) can be used with the Model 2281P. The complete 86-character set for the
printer is given in Appendix A.



Figure 1-1. Model 2281P Plotting Output Writer

1.2  UNPACKING AND INSPECTION

The Model 2281P must be unpacked, inspected and installed by a qualified
Wang Service Representative. Failure to follow this procedure will void the
warranty.

1.3  INSTALLATION

To install your equipment, your Wang Service Representative uses the
following procedure:

1. The Printer Controller Board should be installed in the CPU chassis
of your system. Its screws should be fully tightened. Note: 1In
the Portable Computer System, Work Station, and the Model 2236, the
Printer Controller Board is internal to the system.

2. The 36-pin interface connector must be plugged into the Printer
Controller Board and its lock clips placed in the up (locked)
position.

3. The power cord from the Line Printer must be plugged into a grounded
wall outlet (see power requirements in Appendix B).

1.4  PAPER INSERTION

Paper is inserted in the Model 2281P using the following procedure:

1. Insert the paper down behind the platen, depress the right-hand
platen knob in, and turn the knob until the paper appears in front
of the platen (similar to loading a typewriter).

2. Pull the paper bail and the right-hand paper release lever forward
to properly align the paper.
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7.

After paper is in the proper position, return the paper bail and
paper release lever to their operating positions.

Turn the left-hand platen adjust 1lever for form thickness
adjustments. For single forms, the lever should be in its most
forward position. For multiple forms, the lever should be moved
rearward.

Manual vertical adjustments of forms ean be made by depressing the
right-hand platen knob in, and rotating the knob.

Set the desired Top-of-Form position on the paper by manually
rolling the platen with the right-hand platen knob held in. The
Top-of-Form position is set by holding in the right platen knob
while depressing the TOP-OF-FORM switch once. When the platen drive
motor ceases to move, the Top-of-Form position has been set.

Never operate the printer without paper in order to avoid damaging
the platen.

(See Section 1.9 for Form Alignment Considerations.)

RIBBON CARTRIDGE REPLACEMENT

The ribbon cartridge can be replaced using the following procedure:

1.

2.

Deselect the printer by extinguishing the SELECT lamp.

Snap the front cover off by gently pulling upon the metal bar (left
side first).

Pull the platen adjust lever completely backward so that the print
wheel is removed from the paper.

Remove the exposed ribbon from the guide posts in front of the print
wheel; rotate the ribbon take up knob as required.

Release the cartridge by pushing down on both plastic latches;
remove the cartridge by pulling it up.

Place the new cartridge in the printer; engage the exposed ribbon
behind the guide posts and snap the cartridge in place. While
pushing down, turn the ribbon take up knob approximately 1/4 turn
until the ribbon engages.

Readjust the platen adjust lever to proper Print Adjustment position.

To replace the cover, place the right side in position and snap the
left side down to lock.

Reselect the printer.
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STRIKER

SHAFT HUB TAB RIBBON GUIDE POSTS

Figure 1-2. Removing the Print Wheel

PRINT WHEEL INSERTION/REMOVAL

To insert a print wheel, follow the procedure detailed below:

10

2.

Deselect the printer or turn the power OFF.

Snap the front cover off by gently pulling on the metal bar (left
side first).

Remove the ribbon cartridge (see Section 1.5).

To expose the print wheel, tilt the inner carriage assembly away
from the platen by pulling the ribbon guide posts (see Figure 1-2).

Grasp the rubber hub and remove the print wheel.

To install the print wheel, push it solidly onto the end of the
print wheel motor shaft. Be sure the alignment slot on the print
wheel fits into the tab protruding from the shaft hub.

Tilt the inner carriage assembly back into operating position. Make
certain the Pitch switch is set to the proper position (10-pitech or
12-pitch) to correspond to the pitch number shown on the print
wheel. Replace the ribbon cartridge and printer cover as described
in Section 1.5.

Select the printer.

«
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1.7 FUSE REPLACEMENT

The mainline fuse is located in the rear of the printer. The fuse is
changed by twisting the bad fuse out of the socket and replacing it with a new
fuse. The printer should be turned OFF when changing a fuse.

1.8 CONTROLS AND INDICATORS

The control panel on the Model 2281P contains a number of switches,
buttons and light indicators for manually controlling the operations of the
printer (see Figure 1-3).

ON/OFF SWITCH

To turn the printer ON, press the ON rocker switch at the rear of the
printer. The Power lamp at the control panel is illuminated. To turn OFF the
printer, press the OFF switch; the Power lamp is extinguished.

Figure 1-3. The Model 2281P Control Panel

The buttons on the control panel are active only when the printer is
deselected (SELECT lamp extinguished). Several buttons possess more than one
function. The control panel operates in the following manner:

LOWERCASE OPERATIONS

- + , {: If the INCREMENTAL SPACING switch has not been depressed
(i.e., INCR. SPACING lamp is out), these buttons produce movement in
increments of a character width (10- or 12-pitch) in the X-direction and a
standard line feed (6 lines per inch) in the Y-direction. Depressing the
buttons briefly produces a single step motion. When the buttons are held

down, a more rapid, continuous motion is produced.



INCREMENTAL SPACING

When this button is depressed, a lamp beneath it illuminates. The -
switch now produce incremental motion of 1/60 inch in the X-direction. The *

, f buttons produce incremental motion of 1/48 inch in the Y-direction.
Depressing the buttons briefly produces a single step motion. If the buttons
are held down, a more rapid continuous motion results. The INCREMENTAL
SPACING button remains active until disabled by again pressing INCR. SPACING.
This extinguishes the lamp beneath it and returns the Model 2281P to either
10- or 12-pitch standard character horizontal spacing and a 6 lines per inch
vertical spacing.

UPPERCASE OPERATIONS:

If this switch is held down while another function

PUSH FOR button is pressed, the uppercase operations (HOME,
UPPER OPER SET HOME, CR/LF, TOP OF FORM) are active. For exam-
ple, depressing the HOME button will now move the
platen and return the print wheel carriage to the
current home position of the form instead of causing
carriage motion.

SELECT

After turning ON the printer, press the SELECT switch; the SELECT lamp
is illuminated. When the SELECT lamp is illuminated the printer is ready to
receive data from the CPU; however, it is not yet selected as the printing
device. (See the SELECT statement in Chapter 2.) When the SELECT switch is
depressed again, the SELECT lamp is extinguished and the printer is
temporarily deactivated (deselected). The SELECT switch can be used to halt
printing temporarily (as when changing paper or ribbon) without causing 1loss
of data in the print buffer.

CARRIAGE RETURN-LINE FEED

With the 'UPPER OPER.' switch held down, pressing CR/LF advances the
paper one line and returns the print wheel carriage to the currently selected
left margin. If the two switches are held down, paper advances continuously.

TOP OF FORM

With the 'UPPER OPER.' switch held down, pressing TOP-OF-FORM causes
continuous form paper to be automatically advanced 11 inches or to the top of
the next form. When inserting new paper, it should be manually adjusted to
the paper's, Top-Of-Form position. Adjust the paper to the physical top of
the form by manually rolling the platen to the top of the form while
depressing the right-hand platen knob, then hold in the right-hand platen knob
(carriage clutch) while pressing the Top-Of-Form switch once. When the platen
drive motor ceases to move, the Top-Of-Form position has been set.
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SET HOME
With the 'UPPER OPER.' switch held down, the Set Home switch sets the
home position X=0, Y=0 at the current print wheel position on the form. This

is typically done when initially aligning a form or plot if the program
controlling the output requires it.

HOME

With the 'UPPER OPER.' switch held down, the HOME switch is used to
return the carriage and platen to the current home position. (See note on
RESET button on page 44.)

RIB/PAPER OUT/COVER UP LAMP

When this lamp is illuminated, it indicates that one of the following
printer conditions exists:

1. The ribbon cartridge should be changed.
2. The printer is out of paper.

3. The printer cover is not securely on.
4, A printer malfunction has occurred.

The printer should be deselected and the condition corrected. Printing
is resumed by pressing the SELECT switch.

PITCH

The pitch toggle switch is located inside the front cover on the left
side of the chassis. The switch is used to select the appropriate format for
10-pitch (132 column line) or 12-pitch (157 column line) format. To select 10
characters per inch, set the switch to 10; to select 12 characters per inch,
set the switch to 12.

NOTE

For proper character spacing, 10-pitch must be set with a
10-pitch character wheel and 12-pitch must be set with a
12-pitch character wheel.

PLATEN RELEASE KNOB (PLATEN CLUTCH)

The right-hand platen knob disengages the platen mechanism to allow for
setting the Top-Of-Form and is used in conjunction with the Top-of-Form

function switch. Note: When the printer is ON, all platen movements must be

made with the platen knob held in.



PRINT INTENSITY ADJUSTMENT SWITCH

Three levels, or steps, of print intensity are provided on the Model
2281P to accommodate print wheel font variations as well as multiple copy
printing. The print intensity switch is located inside the front cover on the
right side. Print intensity levels shown on the switch are as follows:

"H" -  high, used for printing multiple forms.

"M" - medium, used for printing on single sheets.

"L" - low, used for light printing to extend the life of the more
delicate, light type fonts.

PAPER THICKNESS PAPEEE?/E‘E(EASE
LEVER
) i ! f H i

Figure 1-4. Platen Levers

PAPER RELEASE LEVER

The rightmost lever controls the position of the platen tray with
respect to the paper (see Figure 1-4). When the lever is in the rear position
the tray presses against the paper and secures it in place. When the lever is
moved forward, the platen tray is retracted from the platen and the paper can
be moved and adjusted freely.

PAPER THICKNESS LEVER

The leftmost lever controls the position of the platen relative to the
print wheel. Markings on the lever slot are A, B, C, D, E, and F. The lever
is moved to the A position for single form operation. The lever should be
moved towards the F position for multiple forms operation.

-



1.9 FORM ALIGNMENT

In addition to its printing and plotting capabilities, the Model 2281P
has a set of built-in features specifically for aligning the print wheel to
any position on a preprinted form. Form alignment can be performed manually
(via the control panel) or by control codes in a program (see Chapter 5). For
all printing, plotting, and form-filling applications, the Model 2281P can
space, line-feed and carriage return in non-standard typewriter increments and
move the character entry position to any location on a form irrespective of
the position and length of data in previously typed fields. The print wheel
can move in standard character spacing of 10- or 12-pitch or in incremental
spacing of 1/60 inch. Likewise, the platen can move in the standard line feed
spacing of 6 lines per inch or in multiples of 1/48 inch spacing.

NOTE:

On a normal typewriter, horizontal carriage positioning is
limited to single character widths (10-pitch or 12-pitch).
Likewise, vertical positioning is limited to standard line
feed increments, normally based on 6 lines per inch. This
is often not sufficient to accurately align printed output
on a form line feed especially if the form was not designed
for use in a typewriter.

Manual Form Alignment

The print wheel/platen can be manually aligned on a preprinted form by
any of the following control buttons:

Set Home - Aligns the print wheel and platen at the desired
position on the form wusing the },<-,->, ' switches.
Press the Set Home switch to set Home at this position.

Top-0f-Form

Sets the Top-Of-Form to any line on a form. Using the
, switches, move the platen to the Top-Of-Form. Hold
in the right platen knob (carriage clutch) while
pressing the Top-Of-Form button. When the platen drive
motor stops moving, the Top-Of-Form is set.

Print Wheel The print wheel can be moved left or right in either 10-
Motion pitch or 12-pitch increments. Likewise movements can be
made in 1/60 inch increments.

HOME - Moves the print wheel and platen back to the last home
position.

Platen Motion

The paper in the platen can be moved up or down in
standard 1/6 inch increments or in 1/48 inch increments.



Programmable Form Alignment

The Model 2281P provides a set of form filling commands (HEX codes) for
positioning output on preprinted forms. These positioning commands are
divided into two groups:

1. Move to Fixed Position.
2. Set Left Margin/Set Line Feed Spacing.
Note: These commands are described in greater detail in Chapter 5.

The move commands allow the print wheel/platen to be positioned anywhere
on the form to an accuracy of 1/60 inch horizontally and 1/48 inch vertically
when referenced to a preset home position. The home position identifies the
absolute zero reference point on the form, generally the upper left-hand
corner of the first page.

The Set Left Margin command sets the left margin at a position other
than the default (power on) left margin. The Set Line Feed Spacing command
Sets the line feed increment to other than the standard 1/6 inch per line.
These commands are useful for preprinted forms which do not have standard line
feed and carriage return spacing.

Forms
Most forms can be divided into three general classes:

1. Those designed for typewriter output, with standard 10- or 12-pitch
character spacing and line feed size (6 lines per inch).

2. Those conforming for the most part to typewriter spacing, but with
some non-standard sections.

3. Those not designed for typewriter output, consisting mainly of
non-standard character and line feed spacing.

The first classification requires none of the special form filling
commands available with the Model 2281P. These can be handled using only the

standard format features found in the BASIC language (PRINT, PRINT TAB,
PRINTUSING, ete.)

The non-standard portions of the second classification can be handled
using the HEX commands for Set Line Feed size and Set Left Margin distance,
followed by the normal BASIC printed output. For example, the non-standard
portion of such a form might consist of a double column of figures starting 4
1/2 inches from the left margin, with the columns being 15 characters apart.
The line feed spacing for each column might be 12 lines per inch. After
filling out the first part of the form using standard BASIC print techniques,
the left margin and line feed size could be set using the HEX form filling
commands and the column data printed.

10
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Forms in the third classification are best handled by the HEX form
filling commands that generate non-standard movements and line feed spacings.
For instance, the code HEX(E7) is used to move the print carriage and platen
to a specified location on the form. When the HEX(E7) command is accompanied
by a semicolon, the print argument which follows is printed starting at the

specified location.

11



CHAPTER 2:
SELECTING THE MODEL 2281P FOR OUTPUT

2.1 THE SELECT STATEMENT

The SELECT statement must be used by the operator to select the Model
2281P as the output device. A SELECT statement can either be used in the
Immediate Mode or as a statement within a program. When used to SELECT the
Model 2281P, the syntax of the SELECT statement requires that it contain a
BASIC verb (PLOT, PRINT, LIST or CO), and a three-digit Device Address code
(xyy) consisting of a Device Type (x) and a Unit Address code (yy). Line
length can also be specified in printing operations.

Example:
1100 SELECT PRINT 215 (132)
Device Type ——4& ]‘
Unit Address

Line Length

If line length is not specified in a SELECT PRINT, SELECT LIST or SELECT
CO statement, the line length defaults to the standard default width of the
CRT. In a system with an 80-column CRT, the standard line length is 80
characters and it is 64 columns with a 16 x 64 CRT. '

Example:

:SELECT PRINT 215
:10 PRINT "THE MODEL 2281P PRINTER BIDIRECTIONALLY PRINTS
132 CHARACTERS ON A FULL LINE WHEN 10-PITCH IS SELECTED

AND 157 CHARACTERS ON A FULL LINE WHEN 12-PITCH IS
SELECTED."

:RUN (EXECUTE)

Output: (Line length default = 64 characters)

THE MODEL 2281P PRINTER BIDIRECTIONALLY PRINTS 132 CHARACTERS ON A FULL LINE

WHEN 10-PITCH IS SELECTED AND 157 CHARACTERS ON A FULL LINE WHEN 12-PITCH IS
SELECTED. :

12



Device Type

The Device Type digit (x) in the Device Address code determines which of
the system I/0 routines are used to control the Printer. The Model 2281P
automatically executes a line feed (i.e., advances the paper to a new line)
following the execution of a carriage return; it is thus usually selected with
a device type of 2 when printing (see device types below). Generally,
carriage return commands are initiated from the Wang System CPU. At the end
of a full character line (132 or 157 characters), the printer automatically
prints characters in its buffer and executes a carriage return/line feed.

Type Operation

0 This Device Type is usually used to address devices that do not
automatically execute a line feed after a carriage return. With this
Device Type, your Wang CPU executes a line feed after each carriage
return; therefore when this Device Type is selected, the Model 2281P
printed output is double-spaced, because the Model 2281P also executes a
line feed after each carriage return.

Example:

:SELECT PRINT 015 (80)

:10 FOR I=1 TO 4

:20 PRINT "AABBCCDDEEFFGGHHIIJJKKLLMMNNOOPPQQRRSSTTUUVVWW"
:30 NEXT I

:RUN (EXECUTE)

Output:
AABBCCDDEEFFGGHHIIJJLLMMNNOOPPQQRRSSTTUUVVWW
AABBCCDDEEFFGGHHIIJJLLMMNNOOPPQQRRSSTTUUVVWW
AABBCCDDEEFFGGHHIIJJLLMMNNOOPPQQRRSSTTUUVVWW

AABBCCDDEEFFGGHHIIJJLLMMNNOOPPQQRRSSTTUUVVWW

2 This Device Type addresses devices that automatically execute a line
feed after a carriage return and is the Device Type normally used with
the printer for PRINT, LIST and CO operations. With this Device Type,
output is single-spaced since no additional line feed is issued by the
CPU.

Example:

¢SELECT PRINT 215

:10 FOR I=1 TO 5

:20 PRINT "AABBCCDDEEFFGGHHIIJJKKLLMMNNOOPPQQRRSSTT"
:30 NEXT I '

:RUN (EXECUTE)

13



Output:

AABBCCDDEEFFGGHHIIJJKKLLMMNNOOPPQQRRSSTT
AABBCCDDEEFFGGHHIIJJKKLLMMNNOOPPQQRRSSTT
AABBCCDDEEFFGGHHIIJJKKLLMMNNOOPP QQRRSSTT
AABBCCDDEEFFGGHHIIJJKKLLMMNNOOPPQQRRSSTT
AABBCCDDEEFFGGHHIIJJKKLLMMNNCOPPQQRRSSTT

4 This Device Type normally addresses devices without automatic carriage
returns such as plotters. Device Type 4 is used in a SELECT PLOT
statement to select the Model 2281P for plotting operations (see example
3 below). When addressing the Model 2281P for printing operations in a
SELECT PRINT statement, it suppresses the character count in the CPU and
the automatic carriage return issued by the CPU at the end of PRINT,
PRINTUSING and HEXPRINT statements that contain no trailing
punctuation. Normally when the number of characters in the buffer
equals the line length in a SELECT PRINT statement, a carriage return is
executed. Device Type U, however, suppresses this feature by not
executing a carriage return when the number of characters equals the
line length. The carriage return is not executed until the print buffer
is full (and a line is printed) or when the carriage return code HEX
(OD) is encountered in the program.

Example 1:

:10 SELECT PRINT 415
:20 FOR I=1 TO 15

¢30 PRINT "AABBCCDDEE"
:40 NEXT I

:RUN (EXECUTE)

Output: (Reduced)

AABBCCDDEEAABBCCDDEEAABBCCDDEEAABBCCDDEEAABBCCDDEEAABBCCDDE EAABBCCDDEEAABBCCDDEEAABBCCDDEEAABBCCDDEEAABBCCDDEEAABBCCDDEEAABB
CCDDEEAABBCCDDEEAABBCCDDEE

Example 2:

:10 SELECT PRINT 415 (124)
:20 FOR I=1 TO 5

:30 PRINT "AABBCC"

:40 PRINT HEX(OD)

:50 NEXT I

:RUN (EXECUTE)

Output:

AABBCC
AABBCC
AABBCC
AABBCC
AABBCC
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Example 3:

:10 SELECT PLOT 415
:20 PLOT 10 <|5,,"#" >

Output:

NOTE:

If the Model 2281P is connected to a 2200VP/MVP, a SELECT
PLOT C15 should be used which will decrease the time it
takes to plot.

Unit Address

The unit address of the Model 2281P controller is preset to 15 by Wang
Laboratories before the unit is shipped, and must be the address used in
SELECT statements dealing with the printer (Example: SELECT PRINT 215). If a
second Wang printer is used on the same CPU, it is assigned device address 16
by the Wang Service Representative who installs the system.

Line Length

Line length is an optional parameter in a SELECT PRINT, SELECT LIST, or
SELECT CO statement which specifies the number of characters to be sent out to
the printer before the system sends out a carriage return and resets the
internal line count. Line Length is normally varied to accommodate paper of
different widths. The maximum number of characters per line that can be
printed in the Model 2281P is either 132 or 157 characters depending on pitch
selection (10- or 12-pitch). In the SELECT statement, 1line 1length is
indicated in the parentheses following the Device Selection Code. Line length
is not usually specified in the SELECT PLOT statement. For example:

SELECT PRINT 215 (80) (Selects the Model 2281P for printing and
sets line length to 80.)

SELECT CO 215 (64) (Selects the Model 2281P for console
output and sets line length to 64.)

SELECT LIST 215 (140) (Selects the Model 2281P for 1listing a
program and sets line length to 140.)

15



If a line length is not specified for PRINT, LIST or CO, either the
default or the last line lengths selected for these operations are used.
Note: The default 1line length set during Master Initialization is 64
characters (80 characters with an 80-column CRT). The maximum line length
which can be specified in a SELECT statement is 255. However, the use of a
line 1length greater than 132 or 157 characters is not recommended. A
longer 1ine count typically produces two carriage returns; one done
automatically by the printer when a full line of characters have been printed,
another sent out by the system when the line count specified in the SELECT
PRINT statement is exceeded. Specifying a shorter line length causes a
carriage return to be sent out when the line count is exceeded.

Example 1:-

: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 2281P PRINTS UP TO 157 CHARACTERS PER LINE"

:RUN (EXECUTE)

Output:

THE M
ODEL
2281P
PRINT
S UP
TO 15
7 CHA
RACTE
RS PE
R LIN
E

Note that embedded spaces in the line are included in the line count.
Example 2:

:10 REM EXAMPLE OF USING A LINE LENGTH GREATER THAN 157

:20 SELECT PRINT 215 (160)

:30 PRINT "THIS LINE INCLUDING SPACES HAS 175 CHARACTERS;
THEREFORE SINCE IT IS LONGER THAN THE LINE LENGTH OF 160
(GREATER THAN 157) SPECIFIED IN LINE 20 IT WILL PRINT
OUT IN THREE LINES."

:RUN(EXECUTE)

Output: (Reduced)

THIS LINE INCLUDING SPACES HAS 175 CHARACTERS; THEREFORE SINCE IT IS LONGER THAN THE LINE LENGTH OF 160 (GREATER THAN 157 ) §
ou

PECIFIED IN LINE 20 IT WILL PRINT
T IN THREE LINES.

16



The line length setting is used by the Wang system to generate an
automatic carriage return when a line exceeds the specified line length and no
carriage return is supplied by the program. As a line of output is printed on
the Model 2281P, the CPU keeps a count of the number of characters sent (1ine
count). If this line count equals the current value of the line length before
the output line is complete, a carriage return is transmitted to the printer,
the line count is reset to zero, and the unfinished output is continued on the
next line.

Example:

:SELECT PRINT 215(20)
+10 PRINT "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
:RUN(EXECUTE)

Output:

ABCDEFGHIJKLMNOPQRST
UVWXYZ

If the output is completed, and a carriage return is transmitted before
the line count equals the line length, the system automatically resets the
line count to zero for the start of a new line (a PRINT statement with no
trailing comma or semicolon causes a carriage return to be executed at the end
of the output).

Example:

:10 REM EXAMPLE OF PRINT STATEMENTS WITH NO TRAILING
COMMA OR SEMICOLON

:20 SELECT PRINT 215(30)

:30 PRINT "KEEP"

:40 PRINT "OUT"

:RUN(EXECUTE)

Output:

KEEP
ouT

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

1. The line count equals the line length.

2. A carriage return is output when a PRINT, PRINTUSING, or HEXPRINT
statement with no trailing punctuation (;,) is executed.

17



w
.

The RESET button on the system keyboard is pressed.

&=

A CLEAR command is executed.

18}

The system is Master Initialized.

6. A SELECT PRINT statement is executed.

2.2  SELECT PLOT
:SELECT PLOT 415 (or SELECT PLOT C15-2200VP/MVP only)

This statement selects the Model 2281P for plotting operations. Plot
can be selected in Immediate Mode or as a statement within a program.

Example:
Program Mode Immediate Mode
:10 Select PLOT 415 ¢SELECT PLOT 415
:20 PLOT 50 <5, ,m#n) :10 PLOT 50 <5, ,n&w)

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

FEIEJE 0036 3606 26 36 36 36 36 36 6 36 36 26 36 36 36 36 36 36 36 36 36 96 36 96 36 36 36 36 36 36 36 36 36 36 3 96 36 36 6 36 36 6 3 3 %

2.3  SELECT PRINT

:SELECT PRINT 215 (132)

This statement selects the printer with Device Address Code 215 for all
program output resulting from the execution of PRINT, PRINTUSING, or HEXPRINT
statements. Printout resulting from PRINT and HEXPRINT statements entered in
the Immediate Mode appear on the CRT unless the printer is also selected for
CO (see SELECT CO 215).

Example:
Program Mode Immediate Mode
:10 SELECT PRINT 215 :SELECT PRINT 215
:20 PRINT "N", "2 to the Nth" :20 PRINT "N", "2 to the Nth"
:25 PRINT :25 PRINT
$30 FOR X=0 TO 8 :30 FOR X=0 TO 8
:40 PRINT X, 21X :40 PRINT X, 21X
¢50 NEXT X :50 NEXT X

18



@@h When either of these programs is executed, the printer output is:

N 2 to the Nth
0 1

1 2

2 y

3 8

y 16

5 32

6 64

7 128

8 256

Example:

:10 SELECT PRINT 215

220 X=7:¥=2.0:Z2=5

:30 PRINTUSING 40, X;Y;Z
40 % #4+.#

:RUN (EXECUTE)

Output:
7.0 2.0 5.0

gﬂR Example:

:5 DIM A$25

:10 SELECT PRINT 215 (40)

:20 A$ = "THE 2281P PRINTER/PLOTTER"
:30 HEXPRINT A$

:RUN (EXECUTE)

Output:

5448452032323831502050524 94 E5445522F504 CUF545L44552

19



2.4  SELECT LIST
:SELECT LIST 215

This statement selects the printer with Device Type Code 215 for all

LIST operations. Output from the Disk Catalog Index can also be listed on the
printer.

NOTE:

The default address for LIST operations is 005 (the CRT).

Example:

:SELECT LIST 215

:5 DIM A$25

:10 REM AN EXAMPLE USING THE PRINTER FOR LISTING
$100 A$ = "MODEL 2281P PRINTER/PLOTTER"

£999 PRINT A$

:8900 END

:LIST (EXEC)

Output:

5 DIM A$25

10 REM AN EXAMPLE USING THE PRINTER FOR LISTING
100 A$ = "MODEL 2281P PRINTER/PLOTTER"

999 PRINT A$

8900 END ‘

2.5 SELECT CO (CONSOLE OUTPUT)

:SELECT CO 215 (40)

This statement selects the printer with Device Type Code 215 and a line
length of 40 for all console output. This includes all system displays, such
as the READY message, output from STOP and END statements, any data keyed in
on the keyboard and entered into the CPU, and all output from Immediate Mode
operations, TRACE statements, and error messages.

20



2.6 COMBINING SELECT PARAMETERS

It is possible to combine parameters in a SELECT statement.

Example:

However,
parameter.

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

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

For example, the statement

SELECT LIST 215, LIST 005

produces a listing of programs on the CRT only.

2.7 DESELECTING THE MODEL 2281P

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

1.

2.

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

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

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

Turn off the SELECT lamp. 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 1is required as when
changing the paper or ribbon cartridge.

21



CHAPTER 3:
GENERATING OUTPUT WITH THE PLOT STATEMENT

3.1 THE PLOT STATEMENT

The PLOT statement provides the ability to either move incrementally on
a form or plot incrementally wusing BASIC program variables to specify
increments. Other move commands specified by HEX codes are described in
Chapter 5. They allow either absolute (relative to home) or incremental
movement using binary values to specify the inctements.

The PLOT statement applicable to the Model 2281P is of the following
general form:

null
PLOT [expression q]([expression 1],[expression 2], literal string Dyoo
alpha variable
HEX control codes
Where: expression 0: Represents the "replication factor" or the number
of times the values inside the plot enclosures,<>,
are plotted. If omitted, expression 0 is assumed
to be 1.
(1 ¢ expression 0 ¢ 1000)
expression 1: Represents A X increments of 1/60 in. (0.0423 cm).
(-1000 £ expression 1 < 1000)
When positive (+) move to the right, when negative
(=) move to the left. If omitted, expression 1 is
assumed to be 0.
expression 2: Represents AY increments of 1/48 in.(0.0529 cm).
(~1000 ¢ expression 2 ¢1000)

When positive (+) move up, when negative (-) move
down. If omitted, expression 2 is assumed to be 0.

22



Motion 'Up'

NOTE:

is up on the plot,
'Down' is down on the plot, i.e., Paper Out.

i.e., Paper In. Motion

All three expressions are truncated to integers.

"Null"
and A Y distance
plotting.

character or characters to be printed/plotted.

specified

(a blank space) implies moving the typing element the AX
in expressions 1
Literal strings and alpha variables (e.g., A$) can be any

and 2, without

HEX control codes

are used to format output and are fully described in Chapter 5.

3.2 PLOT EXAMPLES

Example 1: NULL
:SELECT PLOT 415
:10 C=40 : D=50
:20 PLOT < C-10, D+20,>
:RUN(EXEC)
Example 2: Literal String
+SELECT PLOT 415
:10 PLOT <20, ,"ABC">
:RUN(EXEC)
Example 3: Alpha Variable
:SELECT PLOT 415
:20 A$="PRINT THIS"
:30 X = 10
:40 PLOT <X, 10, A$>
:RUN(EXEC)
Example U4: HEX Control Codes
:10 SELECT PLOT 415

:20 PLOT <, ,HEX(E5) >
:RUN(EXEC)

23

Result 1:

Advance X=30 increments and Y=70
increments without plotting.

Result 2:

Advances X=20 increments and Y=0
increments and prints 'ABC'.

Result 3:

Advances X=10 increments and Y=10
increments, then prints 'PRINT THIS'.

Result U4:

Causes a Power ON Set Home to be ex-
ecuted.



NOTE:

$10 SELECT PRINT 215
$20 PRINT HEX(ES5)

HEX Control Codes can be used with the PRINT statement as
well as the PLOT statement. Example 4 can be written as:

Example 5: Plotting a Boxed Heading Result 5:

:10 SELECT PLOT 415

:15 REM PLOTTING THE BOX

:20 PLOT 25< 5, , n#n>

:30 PLOT 12< ,-4, m#n>

:40 PLOT 25 < -5, , m#n >

:50 PLOT 12 < ,4, n#n>

:55 REM PLOTTING THE TITLE IN THE BOX
:60 PLOT < 18, -24, "REPORT HEADING">
:RUN(EXEC)

24
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CHAPTER 4:
FORMATTING OUTPUT WITH THE PRINT STATEMENT

4.1 PRINT, PRINTUSING AND HEXPRINT STATEMENTS

The PRINT, PRINTUSING and HEXPRINT statements are used with the Model
2281P in the same manner as they are used with the CRT, although more print
zones of 16 characters each are available on the printer than on the CRT.

When 10-pitch is selected, the Model 2281P has a line length of 132
characters, divided into eight zones of 16 characters each and one zone of U4
characters. The zones constitute columns 0-15, 16-31, 32-47, 48-63, 64-T79,
80-95, 96-111, 112-127, and 128-131, respectively.

When 12-pitch is selected, the Model 2281P has a line length of 157
characters, divided into nine zones of 16 characters each and one zone of 13
characters. The zones constitute columns 0-15, 16-31, 32-47, 48-63, 64-79,
80-95, 96-111, 112-127, 128-143, and 144-156 respectively.

Zone Format
If commas separate elements in a PRINT statement, then each element
begins at the start of a new zone. When the system encounters a comma
preceding a print element, it outputs spaces until it reaches the first
character position of the next zone. It then outputs the value of the print
element starting at that position.
Example 1: PRINTING IN ZONED FORMAT WITH COMMAS
:20 SELECT PRINT 215 (132)
:30 PRINT "COLUMNS 0-15", "COLUMNS 16-31", "COLUMNS 32-47"
:RUN (EXECUTE)
Output:

COLUMNS 0-15 COLUMNS 16-31 COLUMNS 32-47

25



Example 2: SKIPPING OVER ZONES WITH COMMAS

:20 SELECT PRINT 215 (157)

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

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

:RUN (EXECUTE)

Output:
ACCOUNT NO. BALANCE DUE
(COLUMNS 0-15) (COLUMNS 48-63)
10082 153.19

NOTE:

In zone printing on the Model 2281P, it is important to
make sure that information supplied to the last zone does
not exceed the legal length of the last zone (either 4 or
13 characters 1long 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"

Output: (compressed)

NO. 1.2 3.4 5.6 7.8 9.0 8.4 10.2
BALANCE DUE NOW

In the above example the ninth element in 1line 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 explicitly part of an alpha value or according to the rules for
numeric values.
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Example 1:

:SELECT PRINT 215

:10 A=1234 : B = -5678
:20 PRINT "ABC" ; "DEF"
:30 PRINT A;B
:RUN(EXECUTE)

OQutput:

ABCDEF
1234 -5678

Example 2:
:20 SELECT PRINT 215 (132): DIM A$18
:30 A$= "4-BEDROOM SALT BOX": P$= "$53,000"
:40 PRINT "STYLE:"; A$; " PRICE:"; P$
:RUN (EXECUTE)
OQutput:

STYLE :4~BEDROOM SALT BOX PRICE $53,000

NOTE:

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

Example:
:10 SELECT PRINT 215
:20 PRINT "FAR-'";
:30 PRINT '"OFF"
: RUN (EXECUTE)
Output:

FAR-OFF

Example 3: FORMATTING WITH PRINTUSING STATEMENT
.20 SELECT PRINT 215 (157): DIM A$ 18
:30 A$= "4-BEDROOM SALT BOX": P=53000

:40 PRINTUSING 50, A$,P
250 % STYLE #######E##E-#E#HEE PRICE-$iH# , ##H#

:RUN (EXECUTE)
Output:

STYLE 4-BEDROOM SALT BOX PRICE-$53,000
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Example 4: PRINTING WITH HEXPRINT STATEMENT
:20 SELECT PRINT 215 (157)
:30 A$="ABC DEF GHI JKL"
:40 HEXPRINT A$
‘RUN (EXECUTE)
Output:

4142432044454620474849204A4B4C20

PRINTUSING Statement

When it is desired to print columns 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, see the BASIC Language Reference
Manual applicable to the system's CPU.

Example:
10 X=1: Y=2: Z=3
:20 PRINTUSING 30, X; Y; 2
230 % #.4#
*RUN(EXEC)
Output:

1.0 2.0 3.0

Example:
:100 PRINTUSING 200
:200 % PROFIT AND LOSS STATEMENT
*RUN(EXEC)

Output:

PROFIT AND LOSS STATEMENT

Example:
¢50 A$="J. SMITH": T=923751
:100 PRINTUSING 200, A$, T
1200 % SALESMAN ######## TOTAL SALES $i#,###.##
:RUN(EXEC)
Output:

SALESMAN J. SMITH TOTAL SALES $9,237.51

28



Example:
:10 X=2.3: Y=27.123
:20 PRINTUSING 30, X, Y
:30 % ANGLE -#i#iH##.#HHH### LENGTH=+i.#
:RUN(EXEC)
Output:

ANGLE 2.300000 LENGTH=+27.1

4.2 The PRINT TAB(); Function

The PRINT TAB(); function can be used to programmably position the print
location prior to typing a character. When a PRINT statement containing a
TAB(); function is executed, the Model 2281P skips to the column specified by
the integer portion (in parentheses) of the TAB() expression, and then prints
the indicated argument.

Example:

:SELECT PRINT 215(157)

:10 PRINT TAB(75);"MASTER SEWERAGE PLAN"

:20 PRINT: PRINT

:30 PRINT TAB(40);"STREET";TAB(70);"LINE FEET";
TAB(110);"PIPE DIA.";TAB(130);"CONNECTIONS"

:RUN (EXECUTE)

Output:
MASTER SEWERAGE PLAN
STREET LINE FEET PIPE DIA. CONNECTIONS

In the above example "MASTER SEWERAGE PLAN" is printed starting at
column 75; likewise, the headings in line 30 are printed at the specified TAB
settings.

If the value of the TAB(); expression is greater than the selected line
length, the Printer moves to the next line and completes the PRINT statement
starting at column O.

Example:

:10 SELECT PRINT 215
:20 A=25
:30 PRINT TAB(A);"TANK MODEL";TAB(3*A);"CREW SIZE"
RUN (EXECUTE)
Output:

TANK MODEL
CREW SIZE
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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
10 PRINT "123456789"; TAB(5); "No."

the TAB(5) is ignored.

When using the TAB() function to print numeric values in columnar
format, an additional column (to the left of the value) is allocated for the

sign (+ or -). If it is not used (for positive numbers), actual printing
begins at the column specified, plus one.

Example:

:10 SELECT PRINT 215 (80)

:20 PRINT TAB(10);"POWER";TAB(20);"VALUE"
:30 FOR N=-1 TO 10

:40 PRINT TAB(10);N;TAB(20);(-2)tN

:50 NEXT N

:RUN (EXECUTE)

Output:

POWER VALUE
-1 -.

0 1
-2

-8
16
-32
64
-128
256
=512
1024

SWOOTOUTEWN

o
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CHAPTER5:
FORMATTING OUTPUT WITH HEX CODES

5.1 THE HEX FUNCTION

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 form:

HEX(hh([hh] [..] .)
where each h = a hex digit 0 to 9 or a letter A to F. An even number of
characters must always appear in a HEX function; spaces are not allowed. (See

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, the following program in memory,

+10 SELECT PRINT 215
:20 PRINT HEX (410D0AY42)
:RUN (EXECUTE)
produces: A
B
when run, since the code for 'A' is HEX(41), 'carriage return' is HEX(OD),

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

5.2 MODEL 2281P CONTROL CODES

When the Model 2281P receives a hex code for a printable character, it
simply places the code into its print buffer. Unless the buffer is full, no
immediate action is taken. However, certain special hex codes do not enter
the buffer, and instead cause immediate action by the printer. These special
codes are the printer control codes.
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Set Left Margin HEX(E8XXXX)

The Set Left Margin control code allows the operator to select a left
margin location which is an integer multiple of 1/60 inch. The left margin
distance is specified from the current home position. Following the
definition of a new left margin, all BASIC output will be justified relative
to the new margin specified. XXXX = the margin specification (two's
complement hexadecimal format) representing the number of 1/60 inch increments

from the current home position. (See Appendix C for converting distance to
two's complement hexadecimal format.)

The left margin is reset to its default value (the extreme left margin)
under the following conditions:

1. The printer is powered ON.

2. A HEX(E5) command is executed.

Example 1: Result 1:
:10 SELECT PRINT 215 This program sets the left margin at
:20 PRINT HEX(E80078); a point 2 in. to the right of the
¢30 PRINT " LEFT MARGIN" current home position and prints LEFT
MARGIN starting at that point.
Example 2: Result 2:
:10 SELECT PRINT 215 This program sets the left margin at
:20 PRINT HEX(ESFFCH4); a point 1 in. to the left of the

current home position.

Note in the above examples the use of the semicolon at the end of the PRINT
statement to suppress line feed.

32
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; The following table provides a convenient conversion of physical
( distance to hexadecimal values for use with the Set Left Margin control code.

Table 5-1. Conversion of Physical Distance
to Hexadecimal Values Based on
1/60 Inch Increments

Left Margin XXXX value Left Margin XXXX value
Distance from in Distance from in
current Home HEX (E8XXXX) current Home HEX (E8XXXX)
(inch) (inch)

0 0000

1 003C -1 FFC4

2 0078 -2 FF88

3 00B4 -3 FF4C

4 00F0 =4 FF10

5 012C -5 FED4

6 0168 -6 FE98

7 .01A4 -7 FE5C

8 01EO -8 FE20%*

9 021cC -9 FDE4

10 0258 -10 FDAS8

11 0294 -11 FD6C

g@m 12 02D0 =12 FD30

The XXXX values shown in Table 5-1 are derived using the procedures of
Appendix C.

Example: Determine the hexadecimal value (in two's complement format)
for a left margin of -6 inches.

Step 1: Find the number of 1/60 increments in 6 inches.
6 +1/60=360

Step 2: Convert 360 into a hexadecimal number
360=HEX(0168)

Step 3: Find the two's complement of HEX(0168)

complement HEX(0168)+1

=complement (0000 0001 0110 1000)+1
=1111 1110 1001 0111+l

=1111 1110 1001 1000
=HEX (FE98)

@Mh * See Appendix D.
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Example 3: Result 3:

:400 REM SET LEFT MARGIN TO 4 A set of 15 items are

INCHES AND LINE FEED printed (in the PRINTUSING

SIZE TO 3.5 LINES/IN. format of line 460) in two
:410 PRINT HEX (E800FOE9ODBF); columns spaced 15 character
:420 REM OUTPUT COLUMN DATA spaces apart (zone format).
t430 FOR I = 1 TO 15 The first column is set 4
:440 PRINTUSING 460, A(I), B(I) inches to the right of the
:450 NEXT I home position. The items
tH60 B, . S H are printed at 3.5 lines
:470 REM RESET LEFT MARGIN TO per inch.

ZERO AND LINE FEED
SIZE TO 6 LINES/IN.
:480 PRINT HEX (E80000E90800);

Move (Absolute) HEX(E7XXXXYYYY)

The Move (Absolute) command moves the carriage to the desired absolute X
and Y position on a form (relative to home) without regard to the current
location. This command allows the carriage to be repositioned to a specified
location from the home reference position with an accuracy of 1/60 inch X and
1748 inch Y. XXXX and YYYY (two's complement hexadecimal format) are the
number of horizontal (1/60 inch) and vertical (1/48 inch) increments from
home. (See Appendix C for converting distance to two's complement hexadecimal
format.)

NOTE:

The YYYY values for vertical movements in the HEX(ET7)
command cause the platen to move as follows:

A positive YYYY moves down on the form (paper out).

A negative YYYY moves up on the form (paper in).

Example 1: Result 1:
:SELECT PRINT 215 Moves one inch to the right and
:10 PRINT HEX(E7003C0060); 2 inches down from the current
home position.
Example 2: Result 2:
:10 SELECT PRINT 215 Moves 12 inches up from the
:20 PRINT HEX(E70000FDCO); current home position.
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The following table provides a convenient conversion of physical
@kh distance to hexadecimal values for vertical movement (YYYY). Table 5-1 can be
used for the XXXX values in the HEX(E7XXXXYYYY) code.

Table 5-2. Conversion of Physical Distance
to Hexadecimal Values Based on
1/48 Inch Increments

Vertical distance | YYYY value Vertical distance | YYYY value
down from Home in up from Home in
Position (inch) HEX (E7 XXXXYYYY) Position (inch) HEX (E7XXXXYYYY)

1 0030 -1 FFDO

2 0060 -2 FFAQO

3 0090 -3 FF70

4 00co -4 FF40

5 00F0 -5 FF10

6 0120 -6 FEEO

7 0150 -7 FEBO

8 0180 -8 FE80

9 01BO -9 FES0

10 01EO -10 FE20%*

11 0210 -11 FDFO

@?& 12 0240 -12 FDCO

The YYY values shown in Table 5-2 are derived using the procedures of
Appendix C.

Example: Determine the hexadecimal value (in two's complement format)
for a vertical movement of -6 inches:

Step 1: Find the number of 1/48 inch increments in 6
inches.

6+1/48=288
Step 2: Convert 288 into a hexadecimal number.
288=HEX(0120)
Step 3: Find the two's complement of HEX(0120)
complement HEX(0120)+1l=complement(0000 0001 0010 0000)+1

=1111 1110 1101 1111+l

=1111 1110 1110 0000
=HEX (FEEO)

.

* See Appendix D.
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Example 3:

:10 SELECT PRINT 215

120 A$="NAME" :B$="ADDRESS" :C$="TELEPHONE NO."
:30 PRINT HEX(ET003C0000); A$

:40 PRINT HEX(ETO0BY40000); B$

:50 PRINT HEX(E7012C0000): C$

:60 PRINT HEX(ETOOB4FFD0O); "CLASS LISTING"

:RUN (EXECUTE)

Output:

CLASS LISTING

NAME ADDRESS TELEPHONE NO.

Set Line Feed Spacing HEX(E9YYFF)

The Set Line Feed Spacing code allows program selection of any line feed
spacing which is a multiple of 1/48 inch. This allows the user to specify
nonstandard line spacings. YYFF defines the line feed spacing. The first
byte (YY) equals an integer multiple of 1/48 inch, and the second byte (FF)
equals a fractional part of the 1/48 inch step increment (1/256 increment).
If a fractional part (FF) of an increment is specified, the printer always
rounds off each line feed to the nearest whole increment (1/48). It also
maintains an error correction factor which minimizes the positional offset at
the end of long forms. Note: Line feed spacing is always positive.

The line feed spacing is reset to the default value of 6 lines per inch
under any one of the following conditions:

1. Therprinter is powered ON.
2. The current line feed spacing command is cleared from memory.

3. A HEX(E5) command is executed.
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Table 5-3.

Conversion of Physical Lines Per
Inch Values to Hexadecimal Form.

Increments between lines
Line Feed Spacing 1/48 1in. 1/256 1in. YYFF in
in Lines/in. Increments Increments HEX(E9YYFF)
1 48 0 3000
1.5 32 0 2000
2 24 0 1800
2.5 19.2 51 1333
3 16 0 1000
3.5 13.714 183 0DB7
4 12 0 0co0
4.5 10.606 170 0AAA
5 9.6 154 099A
5.5 8.727 186 08BA
6 (default value) 8 0 0800
6.5 7.38 98 0762
7 6.857 219 06DA
7.5 6.4 102 0666
8 6 0 0600
8.5 5.647 166 05A6
9 5.33 85 0555
9.5 5.05 13 050D*
10 4.8 205 04CD
11 4.364 94 045E
12 4 0 0400
13 3.692 177 03B1
14 3.429 110 036E
15 3.2 51 0333
16 3 0 0300
17 2.824 211 02DE
18 2.667 171 02AB
19 2.526 135 0287
20 2.4 102 0266
21 2.286 73 0249
22 2.182 47 022F
23 2.087 22 0216
24 (quarter line) 2 0 0200

* See Appendix D.

37




The YYFF values shown in Table 5-3 are derived using the procedures of
Appendix C. ’ ﬁi%

Example: Determine the hexadecimal value for a line spacing of 0.4
inches or 2.5 lines/in.

Step 1: Find the number of 1/48 inch increments in .4
inches.

(.4) +(1/48)=19.2

Step 2: Convert 19 into its hexadecimal value.
19=HEX(13)

Step 3: Find the number of 1/256 inch increments in .2.
(.2) +(1/256)=51.2=51 (rounded off)

Step 4: Convert 51 into its hexadecimal value.
51=HEX(33)

Step 5: Combine the hexadecimal values obtained in
steps 2 and 4 above.

HEX(13) and HEX(33)=HEX(1333)
Example 1: Result 1:
:100 PRINT HEX(E91000); This statement sets the

line feed size at an even
16 increments/line, or 3

lines/inch.
Example 2: Result 2:
:100 PRINT HEX(E9099A); This statement sets the

line feed size at 9.6
increments, or 5 lines/
inch.

Example 3: Result 3:
: 90 REM QUARTER LINE FEED

:100 PRINT HEX(E90200); " 2 2 2" aZ+p2=y2
:110 PRINT HEX(E90200); "a + b = "

Example 4: Result 4:
: 5 REM QUARTER LINE FEED
:10 PRINT HEX(E90200); "a + b =" ay+by=r
y
:20 PRINT HEX(E90200); " x y" ﬁﬂ%
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Example

:10
:15
:20
:30
<40
:50

:55
:60
270
:80
:90

195

SELECT PRINT 215
REM 1 LINE PER IN.
PRINT HEX(E93000);
FOR A = 1 TO 2
PRINT "AAAAAAA"
NEXT A

REM 2 LINES PER IN.
PRINT HEX(E91800);
FOR B = 1 TO 3
PRINT "BBBBBBB"
NEXT B

REM 3 LINES PER IN.

:100 PRINT HEX(E91000);

:110

FOR C=1TO 4

:120 PRINT "cCcCccccc"
:130 NEXT C

:135 REM 4 LINES PER IN.

:140 PRINT HEX(E90CO00);
150 FOR D = 1 TO 5
:160 PRINT "DDDDDDD"
:170 NEXT D

:175 REM 5 LINES PER IN.

PRINT HEX(E9099A);

:190 FOR E = 1 TO 5
:200 PRINT "EEEEEEE"
:210 NEXT E

:215 REM 6 LINES PER IN.

:220 PRINT HEX(E90800);
:230 FORF = 1 TO 6
:240 PRINT "FFFFFF"
:250 NEXT F
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Result 5:

AAAAAAA

AAAAAAA

BBBBBBB

BBBBBBB

BBBBBBB

cccccecece
ccccccce
ccccccce

ccccececce

DDDDDDD
DDDDDDD
DDDDDDD
DDDDDDD
DDDDDDD

EEEEEEE

EEEEEEE
EEEEEEE

EEEEEEE
EEEEEEE

FFFFFFF
FFFFFFF
FFFFFFF
FFFFFFF
FFFFFFF
FFFFFFF



Example 5:

Move Incremental Long HEX(EOXXXXYYYY)

(continued)

:255

REM 7 LINES PER IN.

:260 PRINT HEX(E906DA);

$270
2280
:290

:295
:300
:310
:320
:330

:335
:340
:350
$360
:370

:375
:380
:390
<400
:410

FOR G=1T0 7
PRINT "GGGGGGG"
NEXT G

REM 8 LINES PER IN.
PRINT HEX(E90600);
FORH =1T0 8
PRINT "HHHHHHH"
NEXT H

REM 9 LINES PER IN.
PRINT HEX(E90555);
FORI =1T09
PRINT "IIIIIII"
NEXT I

REM 10 LINES PER IN.
PRINT HEX(EQO4CD);
FOR J = 1 TO 10
PRINT "JJJJdJJdJ"
NEXT J

The Move Incremental Long command moves the number of X and Y increments
(1/60 inch for X and 1/48 inch for Y) specified, from the current carriage
A two-byte two's complement hexadecimal representation for each X
and Y specifying up to + 32,766 increments.
by the width of the platen.

position.

complement hexadecimal format).

4o

Result 5 (continued)

GGGGGGG
GGGGGGG
GGGGGGG
GGGGGGG
GGGGGGG
GGGGGGG
GGGGGGG

HHHHHHH
HHHHHHH
HHHHHHH
HHHHHRH
HHHHHHH
HHHHHHH
HHHHHHH
HHHHHHH

Lan i R o L o Lo N |
L R T L N L e ]
Lo R o L N T T )
Lan R o e N T o |
[an e R o L N [ e R}
Ll L N o e ]
Lan R o R T T N |

e e iy
L A e ey
]
Gt it G e ey iy
e iy
I ey
et ot G e e ey Gy

Actual X increments are limited
(See Appendix C for converting distance to two's



@ NOTE:

The YYYY values for vertical movements in the HEX(EOQ)
command cause the platen to move as follows:

A negative YYYY moves the platen forward (normal paper
advancement).

A positive YYYY moves the platen backwards (paper
retraction).

Example 1: Result 1:
:100 SELECT PRINT 215 Causes the print carriage to
:200 PRINT HEX(EOOOTFO040) move X = +127 increments, and

Y = +64 increments from the
current character entry

position.
Example 2: Result 2:
:5 SELECT PLOT 415 Causes the print carriage to
:10 PLOT <, , HEX(EOFF060190)> move X = -250 increments (to
@Fa the left) and the platen

Y = 400 increments from the
current position.

Move Incremental Short HEX (E6XXYY)

The Move Incremental Short command moves the number of X (1/60 inch) and
Y (1/48 inch) increments specified from the current carriage position. A one
byte two's complement hexadecimal representation for each X and Y specifying

up to +127 increments. (See Appendix C for converting distance to two's
complement hexadicimal format).

NOTE:

The YY values for the vertical movements in the HEX(E6)
command cause the platen to move as follows:

A negative YY moves the platen forward (normal page
advancement).

A positive YY moves the platen backwards (paper
retractive).

@”“ The following table provides a convenient conversion of physical
‘ distance to hexadecimal values for use in HEX(E6XXYY).
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Table 5-4,

Conversion of Physical Distance

to Hexadecimal Values.

Increments between lines
Horizontal
Distance 1/60 in. XX value
(inch) Increments in HEX(E6XXYY)
.5 30 1E
1.0 60 3C
1.5 90 5A
2.0 120 78
2.1167 127 TF
-.5 =30 E2
-1 -60 Cu
-1.5 -90 A6
-2 -120 88
-2.1167 =127 81
Vertical
Distance 1/48 in. YY value
(inch) Increments in HEX(E6XXYY)
.5 24 1B
1 48 30
1.5 72 48
2.0 96 60
2.5 120 78
2.64 127 TF
-.5 =24 E6
-1 -48 DO
-1.5 =72 B8
=2 -96 AO
-2.5 -120 88
-2.64 =127 81
Example: Result:

Causes the carriage to move 2
inches to the right and 1 inch
down from the current character
entry position.

:SELECT PRINT 215
:10 PRINT HEX(E678DO0);

42



Set Home HEX(EY4)

This code duplicates under program control the function of setting the
home position (X=0, Y=0) which is done manually via the Set Home button on the
control panel. The Set Home command defines the current carriage position as
the home position.

Examples:

:100 PRINT HEX(EY4);
:100 PLOT <, , HEX(EY4)>

NOTE: PROCESSING CONTINUQUS FORMS

When using the Model 2281P to process continuous forms,
there are two ways of moving to the start of the next
form. If the form is a standard length (i.e., 11 inches),
the 'Top-Of-Form' Hex Code (HEX(OC)) may be used when the
current form is complete. For example:

:900 PRINT HEX(OC);

If the form length is other than 11 inches, the following procedure
involving the Incremental Move command (HEX(ETXXXXYYYY)) and the Set
Home command (HEX(E4)) can be used:

1. Convert the form length from inches to vertical increments

of 1/48 inch (see Table 5-2). This constant value (VVVV)
will be used in step 3 below.

2. Manually set a home position on the first form (see Section
1-9).

3. When the first form has been completed, the carriage and the
platen may be moved to the identical position on the next

form by using a combination of the Incremental Move command
and the Set Home command as follows:

:900 PRINT HEX(ETOOOOVVVVEL);

Power On Home HEX(E5)

This control code moves the print wheel to the Power On position at
the left end of the carriage. The form does not move in the vertical
direction. The home position and left margin position are automatically
redefined at the absolute left margin position and the line feed size defaults
to 6 lines/inch; all preset tabs are also cleared. This command may be used
to reinitialize the programmable formatting features of the Model 2281P
without powering down the printer. It is useful when changing from one form
to another. In this case it should be one of the last commands issued by the
program controlling the first form.
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NOTE: RESET Button

Pressing the RESET button on the system keyboard returns
the print wheel/platen to the current home position
(oftentimes many sheets forward). Therefore, it is

important that a program terminate with a Power On Home
command.

Examples:

:10 PRINT HEX(E5);
:10 PLOT <, , HEX(E5)>

Black Ribbon HEX(05)#

The Black Ribbon code causes all Subsequent output, including the
remaining portion of the current line, to be printed in black. The color
remains black until changed by executing a HEX(06) code (change to red).

Black is the default color.
Examples:

:100 PRINT "REPORT"
$100 PRINT HEX(05); "REPORT"
:100 PRINT HEX(05): PRINT "REPORT"

Each of the above will print "REPORT" in black.

NOTE:

If a HEX(05) code is embedded in a line, the characters to
the left of HEX(05) are printed in the previously selected
color; those to the right of HEX(05) are printed in black.

Example:

:10 PRINT HEX(06)
:20 PRINT "ABC";HEX(05);"XYZ"

Output:
ABC XYZ
t t
red black

¥Used only with a dual color ribbon.

Ly
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Red Ribbon HEX(06)#*

g@“

The Red Ribbon code causes all subsequent output, including the
remaining portion of the current line, to be printed in red. The color
remains red until reset by one of the following methods:

a. Executing a HEX(05) code (change to black).
b. Depressing the System 2200 RESET Button.
¢. Master Initializing (power ON/OFF the System or the printer).

Examples:

100 PRINT HEX(06); "REPORT"
100 PRINT HEX(06): PRINT "REPORT"

Each of the above will print "REPORT" in red.

NOTE:

If a HEX(06) code is embedded in a line, the characters to
the left of HEX(06) are printed in the previously selected
color; those to the right of HEX(06) are printed in red.

Example:

10 PRINT HEX(05)
20 PRINT "ASPHALT";HEX(06);"ROSE"

Output:
ASPHALT ROSE
0 1
black red

#Used only with a dual color ribbon.
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Backspace HEX(08)

The Backspace code causes the internal 1line buffer pointer to be
decremented by one character. Characters entered prior to the Backspace
code(s) may be underscored (using HEX(5F)). Non-space characters will not be
overwritten, but previous spaces can be filled in with new characters.

Example 1:

:100 PRINT "REPORT #113 - CHEMICAL
ANALYSIS";

:110 HEX(0808080808080808080808080808080808);

:120 HEX(SF5F5F5F5FSFSFSFSFSFSF5FSFSFSFSFSE)

Output:

REPORT #113 - CHEMICAL ANALYSIS

Example 2:

:100 PRINT "NAME ="; HEX(080808080808); "XxXx"
Output:

NAME =
Example 3:

:100 PRINT "TABLE# IS FULL";
:110 PRINT HEX(08080808080808080808080808080808);"N13046-52"

Output:
TABLE# N13046-52 IS FULL

TAB HEX(09)

The TAB command causes the internal 1line buffer pointer to be
incremented to the next pre-set TAB location.

Example:
:10 REM TAB IS PRE-SET AT COLUMN 30
:15 PRINT TAB(30); HEX(14)
:20 PRINT HEX(09);"REPORT TITLE"

Execution of this program causes 'REPORT TITLE' to be printed starting
at column 30.
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Line Feed HEX(0A)

€ﬁh The Line Feed command causes the current contents of the line buffer to
be printed and advances the paper one line.

Example:
+10 PRINT "WATCH";

:20 PRINT HEX(OA);"YOUR";
:30 PRINT HEX(OA);"STEP"

Output:
WATCH
YOUR
STEP

Vertical TAB HEX(0B)

The paper in the printer is divided into 11 zones of six lines each
starting with the Top-of-Form. A HEX(0B) code advances the paper to the start
of the next six-line zone.

Example:
:10 PRINT "LIST OF DONORS"
:20 PRINT HEX(OB);"NAME";
e TAB(25) ; "BLOOD TYPE"

Output:

LIST OF DONORS

NAME BLOOD TYPE
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Reverse Index HEX(FA)

The Reverse Index command moves the platen backwards, one line at a
time, with line spacing interval specified by the Set Line Feed Spacing
command HEX(E9).

Example:

:10 SELECT PRINT 215

:20 PRINT HEX(E93000)

:30 PRINT HEX (FA)
Output:

Moves the platen backwards one line. The line spacing interval is
one line per inch.

Top-Of-Form HEX(0C)

This command advances the paper to the top of the next form (11-inch
form assumed).

Example:

$10 PRINT "LIST OF DONORS"

. .

. .

:250 PRINT "THIS CONCLUDES THE
LIST OF DONORS"

1260 REM START NEW LISTING

:270 PRINT HEX(0C);

Carriage Return HEX(0D)

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

Example:
:10 PRINT "SPARE PARTS LIST"
:20 PRINT HEX(0DODOD)
:30 PRINT "ITEM","QUANTITY"
Output:
SPARE PARTS LIST

ITEM QUANTITY
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Clear TAB HEX(19)

The CLEAR TAB command (HEX(19)) is used to remove a tab from the
printer's internal tab buffer. To remove a preset tab, the printer must be
positioned internally at the tab location. This may be done by using the TAB
function.

Example:

:10 SELECT PRINT 215(132)

:15 PRINT TAB(10); HEX(1A); TAB(25); HEX(1A);
TAB(40); HEX(1A); TAB(55); HEX(14);
TAB(100); HEX(14)

:20 PRINT HEX(0919)

:RUN(EXEC)

In this program, line 15 sets tabs in columns 10, 24, 38, 52 and
96. Line 20 then uses the TAB code (09) to position the buffer
pointer at the first TAB location (column 10) and the CLEAR TAB code
(19) to remove the TAB.

:20 PRINT HEX(09090919090919)

This statement clears the third and the fifth preset tabs.

All preset tabs are automatically cleared when the printer power is

5@5 turned on, or when a HEX(E5) command is executed. A simple BASIC routine,
‘ such as the one shown below, may be used to clear all tabs under program
control.
Example:

Clear all possible preset tabs from all print positions (I) in the
printer's tab buffer.

210 SELECT PRINT 215(255)
20 FOR I = 1 TO 131

:30 PRINT HEX(0919);

:40 NEXT I : PRINT
:RUN(EXEC)

The semicolon is placed at the end of statement 30 to suppress the
normal carriage return (0D); otherwise a line would advance each
time statement 30 was executed. A similar example for 12-pitch is:

+10 SELECT PRINT 215(255)
:20 FOR I = 1 TO 156

:30 PRINT HEX(0919);

:40 NEXT I : PRINT
:RUN(EXEC)
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Set TAB HEX(1A)

The set TAB code (HEX(14)) is used to set a tab in the printer's
internal tab buffer. Before setting a tab, the printer's internal line buffer

pointer must be set to the correct location in the line. The TAB() function
may be used to accomplish this.

Example:

$10 SELECT PRINT 215(132)
:20 PRINT TAB(10); HEX(1A)
:RUN(EXEC)

Statement 20 sets a tab at column 10 of the print line.

Care must be taken when using the TAB() function to set multiple tabs on
the printer. Since the SET TAB code HEX(1A) does not begin with a zero hex
digit, it causes the 2200 CPU's internal line count to be incremented by one
each time it is executed. To compensate for this, the succeeding TAB()
function arguments must all be incremented as well.

Example:

:10 SELECT PRINT 215(132)
:20 PRINT TAB(10); HEX(1A); TAB(21); HEX(1A); TAB(102); HEX(1A)
:RUN(EXEC)

Statement 20 sets tabs at columns 10, 20 and 100.

If tabs are to be set near the end of the print line, it is generally
advisable to select a 1line length greater than 132 (10-pitch) or 157
(12-pitch). Otherwise, the TAB() argument may become greater than the actual
length and cause an unwanted carriage return code HEX(OD) to be executed by
the 2200 CPU.

Example:

:10 SELECT PRINT 215(255)

20 FOR I = 10 TO 130 STEP 10
130 PRINT TAB(I + K); HEX(1A);
40 K = K + 1

:50 NEXT I :PRINT

:RUN(EXEC)

This routine sets tabs at columns 10, 20, 30, 40, 50, ..., 120, 130 of

the print line, although the TAB() function arguments are 10, 21, 32, 43, 54,
ooy 131, 142,
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Underscore HEX(5F)

The HEX(5F) code places an Underscore in the line buffer at the current
location of the internal line buffer pointer.

Example:
:10 PRINT "NO SMOKING PLEASE";
:20 PRINT HEX(080808080808);
:30 PRINT HEX (5F5F5FSF5F5SF)
Output:
NO SMOKING PLEASE

Note that since the Underscore code does not begin with a zero hexdigit
the 2200's internal line count is incremented as each underscore is executed.
If underscoring is to be done near the end of the print line, it is advisable
to select a line length greater than 132 (10-pitch) or 157 (12-pitch) to
prevent an unwanted carriage return from being executed by the 2200 CPU.

Example:
:10 SELECT PRINT 215(255)
:20 PRINT TAB (120); "AB";
:30 PRINT HEX(08085F5F)

Delete HEX(TF)

The delete code clears the buffer of characters sent before the 'TF'.

Example:
:100 PRINT "TITLE=";
:110 PRINT HEX(TF);
:120 PRINT "VALUE="
Output:

VALUE =

NOTE:

When control codes HEX(0B), HEX(0C), or HEX(TF) are
combined with print characters in a single PRINT line, the
control code is executed first.
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APPENDIX A:
HEXADECIMAL CONTROL AND CHARACTER CODES

HEX CODE

HEX(05)
HEX(06)
HEX(08)
HEX(09)#
HEX(04)
HEX(0B)#*
HEX(0C)#*
HEX(0D)
HEX(19)#
HEX(1A)%
HEX(1E)
HEX(1F)#*
HEX(20)
HEX(21)
HEX(22)
HEX(23)
HEX(24)
HEX(25)
HEX(26)
HEX(27)
HEX(28)
HEX(29)
HEX(2a)
HEX(2B)
HEX(2C)
HEX(2D)
HEX(2E)
HEX(2F)
HEX(30)
HEX(31)
HEX(32)
HEX(33)
HEX(34)
HEX(35)
HEX(36)
HEX(37)

PRINTER

CHARACTER

Black Ribbon
Red Ribbon

Backspace
TAB
Line Feed

Vertical TAB
Top-of-Form
Carriage Return
Clear TAB .

Set TAB

¢
Space
Space
]

-t Ko~ oW .

~NOoOUTEWMND =2 O N,

HEX CODE

HEX(38)
HEX(39)
HEX(3A)
HEX(3B)
HEX(3C)#*
HEX(3D)
HEX(3E)#*
HEX(3F)
HEX(40)
HEX(41)
HEX(42)
HEX(43)
HEX(44)
HEX(45)
HEX(46)
HEX(47)
HEX(48)
HEX(49)
HEX(44)
HEX(4B)
HEX(4cC)
HEX(4D)
HEX(4E)
HEX(4F)
HEX(50)
HEX(51)
HEX(52)
HEX(53)
HEX(54)
HEX(55)
HEX(56)
HEX(57)
HEX(58)
HEX(59)
HEX(5A)
HEX(5B)
HEX(5C)#*

PRINTER
CHARACTER

PRINTER
HEX CODE CHARACTER
HEX(5D)# )
HEX(SE)#* !
HEX(5F) # Underscore
HEX(60)#% Space
HEX(61)
HEX(62)
HEX(63)
HEX(64)
HEX(65)
HEX(66)
HEX(67)
HEX(68)
HEX(69)
HEX(64)
HEX(6B)
HEX(6C)
HEX(6D)
HEX(6E)
HEX(6F)
HEX(70)
HEX(71)
HEX(72)
HEX(T73)
HEX(T74)
HEX(75)
HEX(76)
HEX(77)
HEX(78)
HEX(79)
HEX(74)
HEX(7B)#* (centered dot)
HEX(7F)* Clear Buffer
HEX(EO)* Move (Long)
HEX(E4)* Set Home
HEX(E5)* Power On Home
HEX(E6)* Move (Short)
HEX(E7)* Move (Absolute)
HEX(E8)#* Set Left Margin
HEX(E9)* Set Line FEED
HEX(FA)* Reverse Index

. N‘<N2<Cﬁ‘m’1-0'0055!—'#@.!—‘-5‘@"&@0-00‘03

¥Indicates a character that differs from the CRT Character Set.
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APPENDIX B:

SPECIFICATIONS

Printer Dimensions:
Height . . . « « « « « « « & 14 in. (35.6 cm)
Depth. « « « v ¢ o o o o o & 22 in. (55.9 cm)
Width., . . ¢« « ¢« ¢ ¢ ¢« o o & 24 in. (61 cm)

Approximate Net Weight:
64 1b (28.8 kg)

Accuracy:
X - Direction: + 1/60 in. plus 0.003 in./in (+ 0.0423 cm
plus 0.003 cm/cm)

Y - Direction: + 1/48 in. plus 0.00 3 in./in (+ 0.0529 cm plus
0.003 cm/cm)

Character Element:
10-pitch or 12-pitch

Paper Specifications:
Material: margin perforated continuous fan-fold or discrete paper stock
Maximum form length: 11 in. (27.9 cm)
3.5 to 15 in. (8.9 to 38 cm) wide
Maximum number: four copies plus original.

For single part forms:
15 to 20 1b bond (20 lb recommended)

For multipart forms:
2 ply: 131/131 bond, 8 1b carbon
3 ply: 131/131/131 1b bond, 8 1b carbon
4 ply: 12/12/12/12 1b bond, 61 1b carbon
5 ply: 12/12/12/12/12/ 1b bond, 61 1b carbon

Carbon:
8 1b (med. hard) for 1 and 2 ply; 61 1b for 3,4 and 5 ply.

Character Set:
Alphanumeric (86 characters, ASCII)

Buffer Size:

132 characters (10-pitch)
157 characters (12-pitch)
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Cable:
12 ft (3.7m) to controller board
8 ft (2.4m) to power source

Controller:
Standard Line Printer/CPU interface

Power Requirements:
115 or 230 VAC + 10%
50 or 60 Hz + 1 Hz
250 watts

Fuses:
3.0A (SB) for 115 VAC
1.5A (SB for 230 VAC

Operating Environment:
U59F to 959F (7°C to 359C)

-20° to 1359F (-29°C to 57°C), storage

10% to 80% relative humidity,
non-condensing allowable

35% to 65% relative humidity, recommended

0% to 90% relative humidity, storage
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@m APPENDIX C:
DECIMAL/BINARY TWO’S COMPLEMENT CONVERSION

C.1 INTRODUCTION

Binary numbers consist of digits whose values can only be 0 or 1. These
binary digits are called bits. Each higher order bit (digit) in a binary
number represents a power of 2 greater than the bit to the right of it. For
example:

The binary number represented by the bits X7X6X5X4X3X2X1XO
has a value of

X7(2T) + Xg(26) + X5(25) + Xy(2%) + X3(23) + Xp(22) + X1(21) + Xg(29)
Thus, if XqXgX5XyX3XpXqXg = 0000 1011
Its value in the decimal system equals
027y + 0(26) + 0(25) + 0(2%) + 1(23) + 0(22) + 1(21) + 1(29)
=0 +0 +0 + 0 + 1(8) +0 + 1(2) + 1(1)

= N

@@m Hexadecimal Notation

When used in a HEX command a binary number must be represented in
hexadecimal notation. In this representation, a binary number is divided into
four-bit groups (from the right) and each group of four bits is expressed by a
single hexadecimal character (see Table C-1).

Table C-1. Decimal/Binary/Hexadecimal Conversion

Decimal |Binary| HEX || Decimal|Binary |HEX Decimal|Binary|HEX || Decimal| Binary|HEX
0 0000 | O 8 1000 | 8 -1 1111 | F -8 1000 | 8
1 0001 1 9 1001 | 9 -2 1110 | E -9 0111 7
2 0010 | 2 10 1010 | A -3 1101 | D -10 0110 | 6
3 0011 3 11 1011 | B -4 1100 | C -11 0101 | 5
y 0100 | 4 12 1100 | C -5 1011 B =12 0100 | 4
5 0101 5 13 1101 | D -6 1010 | A -13 0011 3
6 0110 | 6 14 1110 | E =7 1001 | 9 -14 0010 | 2
7 0111 | 7 15 1111 | F =15 0001 1
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For example, HEX(0B) = 0000 1011 = 11
t t
0 B
HEX(2710) = 0010 0111 0001 0000 = 10,000

4 S S
2 7T 0

In each pairing of hexadecimal characters, the first four digits are
called "high-order" bits, and the four bits on the right are called
"low-order" bits.

Representation of Positive Numbers in Two's Complement

The representation of positive decimal numbers in two's complement
format follows the usual procedure of converting a decimal number to its
binary and/or hexadecimal value. For example:

4 = 0000 0100 = HEX(04)
11 = 0000 1011 = HEX(OB)
10,000 = 0010 0111 0001 0000 = HEX(2710)

Conversion of Negative Numbers to Two's Complement

A negative value in binary two's complement format is formed in two
operations. First express the absolute value of the decimal number in binary
or hexadecimal format as shown in the preceding section. Then complement the
binary value (i.e., change all 1's to 0's, and 0's to 1's) and add 1. Table
C-1 can be used to facilitate the conversion of negative values to two's
complement format.

For example,

=11 = complement (+11) + 1 = complement of 0000 1011 + 1

1111 0100 + 1

1111 0101 = HEX(F5)

-4 = complement (+4) + 1

complement of 0000 0100 + 1 =

1111 1011 + 1 = 1111 1100 = HEX(FC)

-10,000 = complement (+10,000) + 1 = complement of 0010 0111 0001 0000
1101 1000 1110 1111
1101 1000 1111 0000
HEX (D8F0)

+ +
—
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2 NOTE:

The high order bit (left-most position) indicates the sign
associated with the number.

0 = positive (+)

1 = negative (-)
Thus HEX(00) through HEX(TF) are positive and HEX(80)
through HEX(FF) are negative.

Converting a hexadecimal number to its decimal equivalent follows the
same procedure as in the previous examples. For example,

HEX(74) = positive number = (0111 0100) = 6U+32+16+4 = 116
HEX(80) = negative number = -(complement (HEX(80)+1)
= -(HEX(TF)+1)
= =(0111 1111 +1)
= -(1000 0000) = -128
NOTE:
Positive hexadecimal numbers can be translated directly to
éum decimal values by using powers of 16. The HEX number

represented by

X3XX Xy has a value of
X3(163)+X,(162)+X,(161)4X5(16%).  Thus if
x3X2X1X0 = 02CF, its decimal equivalent is

0(4096)+2(256)+12(16)+15(1)=719.
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C.2  CONVERSION OF BASIC NUMERIC VALUES TO TWO'S COMPLEMENT

2200T Users

Numeric values can be converted into two's complement binary numbers
with the Wang BASIC BIN statement. The BIN statement converts a BASIC numeric
value to binary. Since, however, the BIN statement produces only a binary
value consisting of a single byte (8 bits), the number must be factored by 256
(the minimum value + 1 of the byte) to produce a two-byte number. The
following BASIC subroutine receives a numeric value, (presumably an integer
value less than 32,766) converts it to two's complement binary notation and
Stores it in the first two bytes of the variable A$.

:10 REM SUBROUTINE TO GENERATE TWO BYTE TWO'S COMPLEMENT BINARY NUMBERS

$100 GOSUB' 50 (X1) X1 = numeric integer value to be converted
to two's complement which will be
stored in A$.

:400 DEFFN' 50 (X)

:404 DIM A$2

:405 IF ABS(X) <= 32766 THEN 410

:408 STOP: PRINT "ABS(X) TOO LARGE"

:410 T = INT (ABS(X/256)) (Factor 256)

:420 BIN(A$) = T (Convert to form high order byte)
:430 BIN(STR(A$,2)) = ABS(X)-T*#256 (Convert to form low order byte)
:440 IF SGN(X) < O THEN 450:RETURN (Check if negative, return if positive)
:450 XOR(STR(A$, 1, 2),FF) (Complement binary value)

:460 ADDC(STR(A$, 1, 2),01) (Add 1)

¢470 RETURN

The following routine receives an integer value less than 128, converts
it to two's complement binary notation and stores it in the one byte variable

A$.
:10 REM SUBROUTINE TO GENERATE ONE BYTE TWO'S COMPLEMENT NUMBER

¢100 GOSUB' 60 (X1) X1 = Numeric integer value between -128
and +127 which will be converted to

2's complement and stored in A$.
:500 DEFFN' 60 (X)

:505 DIM A$1

:510 BIN(A$) = ABS(X) (Convert to binary)

:520 IF SGN(X) < O THEN 530: RETURN (Test if negative; return if positive)
:530 XOR(STR(A$,1,1),EF) (If negative, complement)

:540 ADDC(STR(A$,1,1),01) (Add 1)

:550 RETURN

2200VP Users

Numeric values can be converted directly into a two-byte, binary number
by using the BASIC 2 BIN statement. The following routines can be used on the
2200VP system.
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:10 REM SUBROUTINE TO GENERATE TWO BYTE TWO'S COMPLEMENT BINARY NUMBERS

:100 GOSUB' 50 (X1)

:400 DEFFN' 50 (X)

:410 DIM A$2

:420 IF ABS(X)< = 32766 THEN 440
:430 STOP: PRINT "ABS(X) TOO LARGE"
1440 Y=ABS(X)

1450 A$=BIN(Y,2)

:460 IF SGN (X)< O THEN 470: RETURN
:470 YOR(STR(A$,1,2),FF)

:480 ADDC(STR(A$1,2),01)

:490 RETURN

The following routine is used to convert a number less than 128 to a
one-byte, two's complement value.

:10 REM SUBROUTINE TO GENERATE ONE BYTE TWO'S COMPLEMENT NUMBER

:100 GOSUB' 60 (X1)

:500 DEFFN' 60(X)

:505 DIM A$1

:510 Y = ABS(X)

:520 A$ = BIN(Y)

:530 IF SGN(X)<O0 THEN 540: RETURN
:540 XOR(STR(A$,1,1),FF)

:550 ADDC(STR(A$,1,1,01)

:560 RETURN
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APPENDIX D

TRAILING SPACES HEX(20)
OR THE HEX(OD) CODE IN AN ALPHA VARIABLE.

D.1 Trailing Spaces (HEX(20)) in an Alpha Variable:

When an alpha variable is printed to a peripheral the 2200 BASIC
truncates all trailing spaces. This can present problems when the alpha

variable is used to send plotting or forms positioning vectors to the Model
2281p.

For example,
: 10 DIM A$32
: 20 A$ = HEX(E701A90120)

: 30 PRINT A$; "SUB-TOTAL"

The variable A$ is dimensioned large enough to hold a number of vector
commands. In line 20, A$ is set equal to a relative move command which should
cause the form to be repositioned 425 increments to the right and 288
increments down from the form's home position (HEX (01A9) = decimal 425, HEX
(0120) = decimal 288). Normally, the entire vector would be sent to the
printer, followed by the ASCII codes for SUB-TOTAL.

i.e., HEX E7 01A9 0120 ,5355422D544F54414C 0DOO,

1 1 1 !
X Y SUB-TOTAL CR

The 2200 BASIC language, however, truncates all trailing spaces (HEX 20)
including the last byte of the Y-vector (HEX 0120). What is sent to the Model
2281P is an incorrect code sequence.

i.e., HEX E7 Q}A9”015q,55422D544F54414C”ODOQ

1 1 ! !
X Y UB-TOTAL CR

The printer's internal microcode interprets the first code of the ASCII
message (HEX 53) as the final byte of the Y - vector component. The printed

output will therefore appear in the wrong position on the form, and the first
character will be missing.
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D.2 HEX (OD) in an Alpha Variable

Depending on the device type selected in the SELECT PRINT statement, the
2200 BASIC always inserts one or two control codes following the occurence of
a HEX (OD) code in an alpha variable. If the device type is 2 (SELECT PRINT
215), the HEX (OD) is followed by a HEX (00); if the device type is 4 (SELECT
PRINT 415), the HEX (0OD) is followed by a HEX (0A00). Needless to say, these
codes are treated as part of the vector in the printers internal microcode.

Example 1: (Device Type 2)

.10 SELECT PRINT 215

:20 DIM A$32

:30 A$ = HEX(E7040D0135)
:40 PRINT A$; "SUB-TOTAL"

The desired output to the printer is the the code sequence:

HEX E7 040D, 0135 5355422D544F54414C, 0DO0Q,

1 1 1 1
X Y SUB-TOTAL CR

The actual code sequence is:

HEX E7 040D, 0001 355355422D544F54414C 0DOO,

) bl |

1 1 ! 1
X Y 5SUB-TOTAL CR

Example 2: (Device Type 4)

:10 SELECT PRINT 415

:20 DIM A$32

:30 A$ = HEX(E7040D0135)
:40 PRINT A$; "'SUB-TOTAL"

The desired output is the code sequence:
HEX E7 040D, 0135 5355422D544F54414C, ODOAOQ,

! 1 1 1
X Y SUB-TOTAL CR/LF

The actual code sequence is:

HEX E7 040D 0A00, 01355355422D544F54414C, 0DOA0O,

K T
1 1
X Y (string not printed) CR/LF
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D.3 Plotting with $GIO

ﬂﬁ%

A common solution to the problems in D.1 and D.2 above is to use $GIO
for outputting all plot or forms positioning vectors.* In the following
examples the $GIO statement sends only the specified portion of the alpha
variable to the printer, with no additional control characters:

Example 3:

:10 SELECT PRINT 215

:20 DIM A$32, B$10

:30 A$ = HEX(E7010D0120)

140 $GI0/015, (A000, B§) STR(A$,1,5)
:50 PRINT "SUB-TOTAL"

In the above example, the $GIO statement prevents additional control
characters from being sent out following the 0D code in A$. Using the STR(

function forces BASIC not to omit trailing spaces, so the HEX 20 is sent to
the printer.

Example 4:

:10 SELECT PRINT 215

:20 DIM A$32, B$10

:30 INIT (00) A$

:40 STR (A$,1,5) = HEX(E7010D0120)
:50 STR (A$,6,9) = "SUB-TOTAL" -~
:60 STR (A$,15,2) = HEX(0DOO) \
:70 $GI0/015, (A000, B$) A$

In the above example, all 32 bytes of A$ are sent to the device. The
printer's internal microcode correctly interprets all vector and print data,
and ignores the trailing HEX 00 code.

*2200T users - see General I/O Instruction Set Reference Manual (700-3514).
2200 VP/MVP users - see BASIC-2 Language Reference Manual (700-4080).
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PREVENTIVE MAINTENANCE

It is recommended that your equipment be serviced quarterly. A
Maintenance Agreement is available to assure this servicing automatically. If
no Maintenance Agreement is acquired, any servicing must be arranged by the
customer. A Maintenance Agreement protects your investment and offers the
following benefits:

Preventive Maintenance: Your equipment is inspected quarterly for worn
parts, lubricated, cleaned and updated with engineering changes, if
any. Preventive maintenance minimizes '"downtime" by anticipating
repairs before they are necessary.

Fixed Annual Cost: When you buy a maintenance agreement, you issue only
one purchase order for service for an entire year and receive one annual
billing; more frequent billing can be obtained, if desired.

Further information regarding Maintenance Agreements can be acquired
from your local Sales Service Office.

NOTE:

Wang Laboratories, 1Inc. does mnot guarantee or honor
maintenance agreements for any equipment modified by the
user. Damage to equipment incurred as a result of such
modification becomes the financial responsibility of the

user.
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