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PREFACE

This manual describes the Model 2245 Matrix Printer and instructs the
user in its installation, operation, and maintenance. It is assumed that the
user is familiar with the Wang 2200 series product 1line 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 2245 Matrix Printer. Chapter 2 describes methods of
selecting the printer for output. Chapter 3 illustrates the use of Hex codes
to control a wide variety of format and character attributes.

The Appendices include a chart of the Hexadecimal codes and printer and
paper specifications.
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CHAPTER 1
QVERVIEW

1.1 INTRODUCTION

This manual describes the operation and features of the Model 2245
Matrix Printer (refer to Figure 1-1). The Model 2245 is a bidirectional
impact printer that reproduces the character sets of the Model 2236DE and
2236DW  terminals, including alphabetic and numeric characters, special
symbols, and special character graphics.

Three fonts may be selected under software control: the default font, an
alternate font, and a box graphics font. Fonts 1 and 2 are identical except
for 8 box graphics character segments. BASIC programs need only access Fonts
0 and 1, Font 2 is generally useful only to the screen reproduction software
in the Model 2236DW terminals.

The characters in the default font are printed in a 9 by 9 dot matrix in
2 pitches: 10 and 16.5. The alternate font and the box graphics font are
common to non-U.S.A. fonts. The characters in all fonts are printed in both
pitches, but screen dumps automatically default to 10-pitch.

.

The Model 2245 produces an 80~character line, printing 80 characters per
gecond. When required, characters can be expanded, emphasized, or underscored
for enhanced output (refer to Section 3.3)., The complete ASCII, 128—character
set for the printer is given in Appendix A.

Figure 1-1., The Model 2245 Matrix 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 vretain 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 4 to 10 inches (10.2 to 25.4 cm),
Format can be controlled by a variety of BASIC-2 commands and a series of

b o o amml s
AllLTL WVLILLUL WIS O

1.2  UNPACKING

The Model 2245 can be unpacked and inspected by the customer using the
following tools: a #2 Phillips head screwdriver, a medium size regular
screwdriver, and a pair of scissors. If a complete system is being installed,
or if a printer controlier board is being installed, the unpacking and
inspection procedure is performed by a qualified Wang Service Representative.

The uppacking procedure is as follows.

1. Open the carton and remove accesgories.

2. Remove the Model 2245 printer by holding its underside and lifting
it straight up with the packing materials attached.

3, Place the printer with the packing material on any flat surface such
as a table.

4. QCarefully remove the packing material.
5. Remove the vinyl cover.

6. When repacking the printer for shipment, remove the ribbon cartridge
and follow the installation and unpacking steps in reverse order.

NOTE

All original materials must be saved to return the Model
2245 for maintenance purposes. The printer must be
repacked according to the instructions in this manual.
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1.3

GENERAL INSTALLATION

1.

Remove the paper that has been inserted between the inmer and outer
paper guides to protect the paper end detector from damage due to
shocks or vibrations during transportation.

Two shipping screws, located at the underside of the printer (refer
to Fipure 1-2), protect the printer from any shocks or vibrations
during transportation. Stand the printer on its left side and
remove them with a screwdriver.

Set the separator in the printer by inserting its edge into the two
holes located at the rear part of the paper feeding mechanism (refer
to Figure 1-3).

Connect the printer power cord to a wall outlet. Refer to Appendix
C for the correct power specifications.
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Figure 1-2. Removal of Shipping Screws




Left Holef

Figure 1-3. 1Imsertion of Separator

1.4 RIBRON CARTRIDGE INSERTION

The

ribbon cartridge is inserted using the following procedures,

(Figure 1-5 shows an overview of the printer.)

1.

Make sure the printer is turned off.

Remove the printer 1lid by standing it upright, pushing it toward the
right, and pulling its left side up (refer to Figure 1-4).

Make sure the paper scale touches the platen (refer to Figure 1-5).
Push the cartridge down and set it on the printer mechanism.
Carefully ingert the ribbon between the head nose and the ribbon

mask {(refer to Figure 1-6).

Adjust ribbon tension by turning the knob on the top left of the
cartridge in the direction of the arrow (refer to Figure 1-5).

Replace the printer 1lid by setting the 1id on the projection in the

left corner. Set the right 1id on the right projection and push it
down (refer to Figure 1-4).
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Teft Printer Lid

Projection

Figure 1-4. Printer Lid Removal

Paper Guide
Roller

Platen

Gate
Adjustment
Lever

Paper Scale

Ribbon Knod

Ribbon
Cartridge

Figure 1-5. Overview of Printer
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Ribbon Mask

Head Nose

Figure 1-6. Ribbon Cartridge Insertion

1.5 INSTALLATION AS A TERMINAL PRINTER

The Model 2245 Matrix Printer is normally attached to the back of a
Model 2236DW terminal to provide local, hard-copy output and screen
reproductions. When the 2245 is used as a terminal printer, the following
installation procedure is used.

1, Attach the 36-pin interface connector with the cable protruding from
the back to the rear panel of the terminal (refer to Figures 1-7
and 1-8). Attach the 36-pin interface connector, with the cable
protruding from the side, to the back panel of the printer (refer to
Figure 1-9). The interface connector should be correctly attached
to the back of the printer so it will not impede paper flow.
Tighten the screws on both connectors.



Connector
to Printer

Connector to

/CPU or Terminal

Figure 1-7. Printer Cable

Printer Connector

TONE CLICKER

ZIA 0 CIAVAL

#'0@ 009 O

Figure 1-8. Rear Panel of 2236DE Terminal




Printer Connector & y

Figure 1-9. Rear Printer Panel

1.6  INSTALLATION AS A SYSTEM PRINTER

If the Model 2245 is to be used as a system printer, and the printer
controller board is already installed in the CPU, perform steps 2 and 3
below. The printer controller is self-contained im the 2200SVP. If the
printer is to be used as a system printer and the CPU contains no printer
controller board, steps 1 thru 3 are performed by a qualified Wang Service
Representative.

1. The printer controller board is installed in the 2200MVP, 2200VP, or
2200LVP CPU chassis. The screws should be fully tightened.

2. Connect the printer cable to the appropriate port in the printer
controller board, depending on which CPU is installed. If the CPU
is an SVP, there is only one port the printer cable can be connected
to (refer to Figure 1-10). If the CPU is a 2200 MVP or LVP, comnnect
the 36—pin interface commector to the port labeled PRINTER on the
printer controller board (refer to Figure 1-11). If the port is
not labeled PRINTER, contact the Wang Service Representative. Any
one of three controller boards may be in the MVP or LVP, Also, the
controller board may be located in any I/0 slot in the LVP cor the
MVP. When the cable is connected, the screws should be fully
tightened.

3. Plug the printer power connector cord into a wall outlet. Refer to
Appendix C for correct power specifications.
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Printer Connector

Figure 1-10. Installation of Printer to SVP Rear Panel

Printer Connector

Y

Figure 1-11. Installation of Printer to MVP or LVP Printer Controller
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1.7 CONTROLS AND INDICATOR LAMPS

The Model 2245 Matrim Printer contains four switches that control ths

manual operations of the printer and four indicators that signal printer
status (refer to Figure 1-12),

POWER

¥F Button X
L
LF Button Indicator Lamp ON/OFF Switch

READY
Indicator ILamp

PAPER QUT
Indicator Lamp

—ON-LINE.. .-
Indicator Lamp

0¥ LINE
Button

ON/OFF Switch and POWER Indicator Lamp

The ON/OFF switch is located on the right side of the printer (refer to
Figure 1-12). To turn the printer on, place the switch to the ON position.
When the switch is turned on, the POWER indicator lamp illuminates on the
control panel. To turn the printer off, place the POWER switch to the OFF
position. The POWER indicator lamp is extinguished.

ON LINE Button, READY and ON LINE Indicator Lamps

The ON LINE button is located on the control panel, When pressed once,
the ON LINE button places the printer in the ready position to receive data

from the CPU. When the printer is able to receive data, the READY and ON LINE
indicator lamps are illuminated.

NOTE

Though the READY and ON LINE indicator lamps are
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 2245 for output.
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Pressed a second time, the ON LINE button deselects the printer and
extinguishes the READY and ON LINE indicator lamps. The ON LINE button can be
used to halt printing temporarily without causing data loss in the print
buffer (for example, when aligning forms or changing ribbon).

FF (Form Feed) Button

The FF button is located directly below the ON LINE button on the
control panel. This button operates only when the printer is deselected and
the READY and ON LINE indicator lamps are extinguishad. When the FF button is
pressed, paper is automatically advanced to the top of the next page. Refer
to Section 1.9 for instructions on setting the top-of-form position.

LF (Line Feed) Button

The LF button is located directly below the FF (Form Feed) button on the
control panel., When this button is pressed and released, paper is advanced
one line; when the button is held down, paper advances continuously. This
button operates only when the printer is deselected and the ON LINE indicator
lamp is extinguished.

PAPER QUT Indicator Lamp

The PAPER OUT indicator lamp is located directly below the READY
indicator lamp on the control panel. When the PAPER OUT indicator 1lamp is
illuminated, the printer is out of paper.

When out of paper, the printer stops, the PAPER QUT indicator lamp
lights, and the SELECT and ON LINE indicator lamps are shut off. At this
time, new paper can be inserted and paper advancement can be performed by
pressing the FF button. After ingerting new paper in the printer, press the
ON LINE button to resume printing.

Diagnostic Self Test

The diagnostic test checks the operation of the print head and the
operation of such print mechanisms as the motor, cartridge ribbon mechanism,
and belt. It is preprogrammed and can be performed by turning the ON/OFF
switch on while pressing the LF button. All" characters provided by the
internal scftware are printed out on the paper by this operation.

NOTE

The diagnostic test cannot be performed when the printer is
out of paper.
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1.8 POWER-ON PROCEDURE

System Power—On 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 comnected to the Central
Processing Unit (CPU).

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

Model 2245 Power—0On Procedure

To power on your printer, perform the following steps.

1.

7

Ensure that the printer cable is attached to the printer connector
port of the terminal and the printer power cord is plugged into a
source of electrical power.

Ensure that a ribbon cartridge is properly loaded in the printer
(refer to Section 1.4).

Insert paper into the printer according to the procedures detailed
in Section 1.9.

Press the ON gide of the ON/OFF rocker switch located on the right
side of the printer (refer to Figure 1-12), This procedure
illuminates the POWER indicator lamp on the printer control panel.

CAUTION

Never operate the printer without paper.

Set the Forms Thickness lever for good print quality (refer to
Section 1.10).

Select the printer to receive data from the CPU by pressing the
ON LINE button on the front control panel. The READY and ON LINE
indicator lamps are illuminated.

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 is outlined in Chapter 2.
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1.9 PAPER INSERTIQON

Paper is inserted in the Model 2245 printer by using the following
procedure.

1. Power off the printer and raise the printer 1lid.
2. Move the scale away from the platen (refer to Figure 1-5).

3. Make sure the paper pguide roller is located at the center of the
sprocket shift (refer to Figure 1-5). If not, move it to the center.

4. Push the paper intc the insertion slot at the back of the printer,
between the separator and the separator roller, until the leading
edge of the paper emerges between the scale and platen (refer to
Figure 1-13).

Separator
Roller

Matchmark

Pin-Feed Gate

Figure 1-13. Pin-Feed Gate and Separator Roller
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Gently pull the paper out about 1 foot,

The gate adjustment levers are located directly behind the pin feed
gates (refer to Figure 1-5). If the distance between the pin feed
gates must be adjusted, pull the gate adjustment levers forward and
slide the gates to the proper position.

Engage the first 4 holes evenly on the tractor pins beneath both pin
feed gates (refer to Figure 1-13).

After the paper is in position, close the pin feed gates and push
the scale back towards the platen.

To set the paper to the correct position, use the platen knob to the
right of the printer. To set the top-of-form position, place a mark
on the edge of the paper, 3 inches (7.6 centimeters}) above the
perforation, and align this mark with the matchmark on the sprocket
(refer to Figure 1-13). Power on the printer. The paper is now at
the top-of-form and moves to the top—of-form whenever the FF button
is pressed. :

10.

When the printer is near the end of the paper, the PAPER OUT
indicator lamp is illuminated.

1.10 PRINT ADJUSTMENT

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

1.

2.

3.

Make sure the printer has paper.
Raigse the lid of the printer.

locate the TForms Thickness 1lever to the Ileft of the print head
carriage (refer to Figure 1-14). Notice that the Forms Thickness
lever has 7 position notches for print adjustment. 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.

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 is
either 3 or 4.

When the print head has been properly adjusted, close the printer
cover,

1-14



Forms Thickness

Lever

Figure 1-14. Forms Thickness Lever

1.11 PRINT HEAD REPLACEMENT

To replace the print head, perform the following procedures.

1.

2,

3.

10.

Power off the printer.
Remove the printer 1id as specified in Section 1.4,
Carefully remove the ribbon cartridge.

Move the Print Head Release lever, which is located on the left of
the print head, to the left (refer to Figure 1.-15).

Lift out the print head and gently unplug the ribbon connector cable
from the Printed Circuit Board (refer to Figure 1-16).

Insert the new print head ribbon connector cable, copper side up.

Carefully set the print head into the carriage. Move the Print Head
Release lever back into place to secure the print head.

Insert the ribbon cartridge, making sure the ribbon is inserted
between head nose and ribbon mask (refer to Section 1.4).

Adjust ribbon tension by turning the knob on the top left of the
ribbon cartridge in the direction of the arrow (refer to Figure 1-5).

Replace the print 1id as specified in Section 1l.4.




Print Head

Release
Lever
Figure 1-15. Print Head Release Lever
Print Head
Carriage
e Ribbon
By Connector

Figure 1-16. Print Head Replacement
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1,12 SCREEN REPRODUCTION COF ROX AND CHARACTER GRAPHICS

When the Model 2245 printer is attached to the back of a Model 2236DW
terminal, screen images can be reproduced by pressing and holding down the
EDIT key until a faint c¢lick is heard. When screen images of box and
character graphics are reproduced, some lines may be omitted from the printed
copy. This does not indicate a problem with the printer. A box and character
graphic cannot appear in the same character space., If both are designated to
be printed in the same character space, the box graphics character is omitted
and the character graphic is printed. Example 1 contains a sample of what may
appear on the printout. In Example 2, the box and character graphics have not
been designated for the same character space, go no lines are omitted.

Frodutt SAlEeE Analysis ert. model s ___ .
($1005)
MODEL  JAN FER MAR AFR MAY JUN JuL AUG 8EP oCT NOV DEC
AF-121[87 k4] 7 a7 1 k4] =57 72 82 76 7T g1
AF-122( <2 102 87 21 112 92 &2 &0 71 &2 78 72
AF-123 8 11 ] 8 11 b 15 18 14 17 14 i9
AF—-124| 76 87 72 79 105 72 8% 101 140 172 279 460
AF-125| 54 g4 54 &1 72 44 52 41 51 47 e &H3
TOTALS | 417 39 291 F24 391 12 305 292 354 374 500 705

Model AF-124 Fercent of Business

B0O%

40%

Example 1. Graphic Screen Reproduction with Character and Box Graphics
Assipgned for the Same Character Space

FRIENDLY LOAN COMPANY
Title of next graph?  __ _______

JANUARY FEBRRUARY MARCH APRIL. MAY JUNE

100 %

70 %

80 %

70 X

&0 %

S0 %

40 %

20 %

10 4

Example 2. Graphic Screen Reproduction with Character and Box Graphics
Not Assigned for the Same Character Space
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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
2245 as the output device. A SELECT statement can be used either in Immediate
mode or as a statement within a program. When used to select the Model 2245,
the SELECT statement requires a PRINT, LIST, or CO command and a 3-digit
Device Address code (xyy) consisting of a Device Type (%) and a Unit Address
code (yy). Line length can alsoc 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 204 (80)
Device Type A A
Unit Address
Line Length

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

Example 2 (SELECT statement):
SELECT PRINT 204 (80)

10 PRINT '“ewdercootTHE MODEL 2245 MATRIX PRINTER  PRINTS 80
CHARACTERS PER LINE WHEN 10-PITCH IS SELECTED!#ericiniainior

Feddrioioiiioiokn

RUN

Output (reduced):

*EEREH#*HTHE MODEL 2245 MATRIX PRINTER FRINTS 80 CHARACTERS PER LLINE WHEN 10-FI

TEH I8 SELECTED ! ##%%3%# 4444
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NOTE

Before entering the next program, be sure to clear the
previous program from memory, or both programs will merge

together,
Device Type

The system usaes 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 2245 automatically prints the characters in the buffer and
grecutes a carriage return at the end of a 1line (80 10-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 2245 for output. When this device type is
specified, printer output is single-spaced.

Example 3 (Device Type 2):

10 SELECT PRINT 204 (80)

20 FOR J =1 10 5

30 PRINT '"MODEL 2245 OUTPUT USING DEVICE TYPE 2"
40 NEXT J

RUN

Output:

MODEL 2240 OUTFUT USING DEVICE TYFE
MODEL 22435 OUTPUT USING DEVICE TYPRE
MODEL 22475 OUTRUT USING DEVICE TYFE
MODEL 22435 OUTPUT USING DEVICE TYPE
MODEL 2245 OUTEUT USING DEVICE TYPE

Bl P3P

1}
]

P R

Device Type 0 wusually 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 2245 itself also generates a line feed after a
carriage return, when selected with Device Type 0, the printed output is
double-spaced.
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Example 4 (Device Type 0):
10 SELECT PRINT 004 (80)
20 FOR J =1 TC 5
30 PRINT '"'MODEL 2245 QUTPUT USING DEVICE TYPE Q"
40 NEXT J
RUN

Output:
MODEL 2243 OUTFUT USING DEVICE TYFE O
MODEL. 2245 QUTRPUT USING DEVICE TYFE O
MODEL. 2245 QUTPUT USING DEVICE TYFE O
MODEL. 2245 OUTFUT USING DEVICE TYFE O

MODEL. 2245 QUTFUT USING DEVICE TYPE ©

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 length in a SELECT statement, a carriage return is executed. Device Type

however, suppresses this feature by not executing a carriage return when

the number of characters equals the line length. The carriage return 1is 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 5 (Device Type 4):

10 SELECT PRINT 404

20 FOR A =1T0 15
30 PRINT "AABEBCCDDEEFFGGHHIIJJKKLLMMNNOCPPQQRRSSTTUUVVWWXXYYZZ'

40 NEXT A
RUN

Output (reduced):

AABBCCDDEEFFHGHHI IJJKKLLMMNNOOPPBRRKSST TULVVHWX XYY ZZ AARBCCDDEEFF GEHH I IJJKKLLMMNN
OOPPEAERRESTTULRVWWX XYY ZZAABBCCDDEEFFBGEHHT IJJKKLLMMRNMOOPPRURREST TULVVWWX XYY ZZAAER
CCODEEFFGEGHHI IJJIKKLLMMNNODPFRBRRSST TUUVVHKX XYY Z ZAABRCCDDEEFFGGHH I 1JJKKLLMMNNDOPF
AERRSST TUIVVHWX XYY ZZAABBCCDDEEFFGGHHI I JJXELLMMNNOOPFPAGRRESTTUUVVHWWX XYY ZZAABRCCDD
EEFFGGRHI IJJKKLLMMNNCOOF PEERRSSTTUUVVHKK XYY ZZAARBCCDDEEFFGEHHT I JJKKLLMMNNDOPFPRERR
SSTTUUVVHWX XYY ZZAABBCCDDEEFFGGEHHT IJ JKKLLMMNNODFPAGRRSST THHIVVWWX XYY ZZAARBCCDDEEFF
GGHHI I JJEFLLMMNNOOPFREARRSST TUUVVWWX XYY ZZAABBCCHDEEFFGBHHI IJJREKLLMMNNOGFPARRRESTT
UUVVWWX XYY ZZAABBCCDDEEFFGGHHI I TIKKLL MMNNDOPFREGRRESTTULVVWWX XYY Z ZAABBCCDDEEFFGGHH
1 I3 3KELLMMNNOOFPRRRRSST TULVVWWX XYY ZZAABBCCDDEEFF BGHHI I JJKELLMMNNOOPPRERREST TULVY
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Example 6 (Device Type 4):

SELECT PRINT 404 (66)
10 FORB =1 T0 5
20 PRINT "AABBCC"
30 PRINT HEX(0D)

40 NEXT B

RUN

Output:

ARBBCE
ARBERCC
ARRRCE
AABECT
AARBRCT

Refer to Section 2.3 for information on special printing techniques
available by selecting the printer with various Device Type codes.
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If the Model 2245 is used as the terminal printer of a Model 2236DE or
2236DW 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).

When the Model 2243 1is attached to the printer controller board
installed in the system CPU, it functions as a system printer and is usually
assigned Unit Address 15. If a second Wang printer is used as a system
printer on the same CPU, it is usually assigned Unit Address 16 by the Wang
Service Representative who installs the system.

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 befeore the CPU 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 linme that c¢an be printed on the
Model 2245 is 132, 1In the SELECT statement, line length is indicated in the
parentheses following the 3-digit Device Address code. For example:

SELECT PRINT 204 (132) Selects the Model 2245 for printing operations
and sets the line length to 132.

SELECT LIST 204 (80) Selects the Model 2245 for listing operations
and sets the line length to 80.

SELECT €O 204 (55) Selects the Model 2245 for console output and
sets line length to 55.



If a line length is not specified for PRINT, LIST, or CO operations,
either the default line length 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 line length specified in a
SELECT statement is 132, However, the use of a line length greater than 132
(16.5 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 7 (line length greater than 80 at 10-pitch):

10 REM EXAMPLE OF USING A LINE LENGTH GREATER THAN 80 CHARACTERS AT
10-PITCH

20 SELECT PRINT 204 (80)

30 PRINT "ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890abcdefghijklmnopqrstuv
wiyzABCDEFGHI JKLMNOPQRSTUVWXYZ1234567890abedefghi jklmnopgrstuvwxyz"
RUN

Output (reduced):

ABCDEFGHIJKLMNOPERSTUVWXYZ12345678%0abrdefghi jklmnopgr stuves yz ABCDEFGH I JKLMNOPGR
STUVWXYZ12F4547B90abedetghi jklmnopgrstuvisyz

The CPU uses the line length parameter to generate an automatic carriage
return wvhen 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 1line count equals the
current wvalue of the line length before the cutput line is complete, the CPU
issues a carriage return command to the printer and resets the 1line count to
zero. The printer continues the interrupted output on the next line.

Example 8 (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 FRINT 204 (5)

20 PRINT "THE MODEL 2245 PRINTS 80 CHARACTERS PER LINE"

RUN

Output:

THE M
OREL
2245
PRINT
5 80
CHARA
CTERS
FER
LINE
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Example 9 (line length less than number of characters in print line):

SELECT PRINT 204 (20)
10 PRINT "ABCDEFGHIJKLNOPQRSTUVWXYZ"
RUN

Output:

ARCDEFGHIJELMNOFPGRST
UVWXYZ

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

Example 10 (PRINT statement with no punctuation):

TOREM EXAMPLE - OF ~PRINT ~STATEMENTS WITH ~NO ~TRAILING COMMA OR
SEMICOLON

20 SELECT PRINT 204 {(30)

30 PRINT "PLAY"

40 PRINT '"TENNIS!'"

RUN

Output:

FLAY
TENMISG!

The 1line count is reset to zero when any 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.



2.2 SELECTING THE PRINTER

Print

SELECT PRINT 204

This

statement

selects the printer at Device Address 204 for all PRINT,

PRINTUSING, or HEXPRINT statements entered in Program mode. All subsequent
printed output is

selected.

generated by the terminal printer until ancther device is

When wyour

system is first turned on, print operations are
seen on the CRT, which is the primary device for such
operations.
statement to direct the output of PRINT statements to the
printer.

NOTE

Therefore, it is necessary to execute a SELECT

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 204

20 PRINT "y","2¢"

30 FOR Y = 1 TO 50 STEP 5
40 PRINT Y,Y%2

50 NEXT Y
RUN

Example 2 (Immediate mode SELECT):

SELECT PRINT 204
PRINI! IIYII s I'2Yll

1

0

20
30
40
RUN

FOR ¥ =

1 TO 50 STEP 5

PRINT Y, Y*2

NEXT ¥

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

Y

1
)
11
16

21

26

=1
X6
41
44

1]

B BN By Lo Y = Ry
J P

3 MR,

2

=

3 T T pa B3

-l
P
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NOTE

Though the printer is selected for printed output with
SELECT PRINT 204, printout resulting from PRINT statements
entered in the Immediate mode s£till appears on the CRT
unless the printer is selected for console output (refer to

the Console Output section).

SELECT LIST 204

The default address for LIST operations is 005, which is the CRT. The
SELECT LIST 204 statement, entered in Immediate mode, selects the printer at
Device Address 204 for all program listing operations.

Example 3 (selecting the printer for listing):

SELECT LIST 204
5 DIM A$52
17 REM AN EXAMPLE USING THE PRINTER FOR LISTING

20— 4A$="THE MODEL 2245 PRINTER CAN BE SELECTED FOR LISTING.'
30 PRINT A$

999 END
LIST

Output:

S PIM ash2
17 REM AN EXAMPLE USING THE PRINTER FOR LISTING

20 AS="THE MODEL 2245 PRINTER CAN BE SELECTED FOR LISTING."
20 PRINT A%
999 END

Console Qutput

SELECT CO 204

This statement selects the printer at Device Address 204 for all console
output operations. Console output includes all system displays, such as the
READY messagej output <from STOP and END statements; any data keyed in on the
keyboard and entered inte the CPU; and all output from Immediate mode
operations, TRACE statements, and error messages.

NOTE

On 2200 multiuser systems such as the 2200MVP and 2200LVP,
all Console Output (CO) operations are always directed to
the CRT (Device Address 005). When the printer is selected
for Console Output on these systems, TRACE output alone is
sent; all other CO operations remain directed to the CRT.
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2.3  SPECIAL TECHNIQUES

When the printer is selected with Device Type 2 for LIST, PRINT, or CO
operations, normal single-spaced output is produced. Device Type 0 can alsoc
be used with the Model 2245 to obtain double-spaced output. Carriage returns
followed by 1line 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 2245 executes a carriage return, it supplies another line
feed, producing the double spacing after each printed line.

Example 1 (double spacing using Device Type 0):

SELECT LIST 004

10 FOR E =1 TO 10

20 PRINT "REDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMRED
RUMREDRUMREDRUMREDRUMRE DRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUM ¢ '
30 NEXT E

LIST

Qutput: (reduced)

10 FOR E = 1 TO 10

20 PRINT "REDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMREDR

UMREDRUMREDRUMREDRUMREDRUMREDRUMREDRUMRE DRUMREDRUMREDRUMREDRLIMREDRUMREDRLUIM !

30 NEXT E

Aithough Device Type 4 is 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 2245 Line Printer to produce
double-spaced program 1listings. When listing a program with Device Type 4, a
program statement overlapping onto more than one print line is single—spaced;
hovever, 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 2245 normally be selected with
Device Type 2 or 0. For normal printing of a program output, Device Type 4
should not be used.



Example 2 (double spacing using Device Type 4):

SELECT LIST 404

10 FORE =1 T0 10

20 PRINT "AAAAAAAABRBBBRBBCCCCCCCCDDDDDDDDDDEEEEEEEEFFFF
FFFFGGGGGGEGHHHHEHHHIIITITIT I ZIJIJIJIRKKEKKKKK LLLLLLLLMMMMM
MMMNNNINNNNNOOO00000PPPPFPPPQQOOQRQORRRRERRRS 55888 SSTTTTTTTTUUTUUUUUVVYV
VVVV VW WW WSO OOOY Y Y Y Y Y Y Y Z 2 Z 22222 2"

30 NEXT E

LIST

Output (reduced):

10 FOR E = 1 TO 10

20 FRINT "AAARRAAAARBEBEEBEBCCCCCCCCDDDDLDDDEEEEEEEEFFFFFFFFGE6EEGEEHHMHHHHHIIIITI
I1JJ33JJdddk kKRR ELLLLL L LLMMMMMMMMNNNNNNMNOCOO00000FPFPRPRPERZODOEORRRRRRRRSSSS8S
SSTTTTTTTTUULILUUUONAY W VWWWWWWWW XXX XX Y Y YYYYYZZ 2222227

S0 NEXT E

2,4 COMBINING SELECT PARAMETERS

It is possible to combine parameters in a SELECT statement.
Example:
SELECT PRINT 204 (100), LIST 204(80), CO 204 (112)
However, it is not possible to select two output devices for the same
operation. For example, the following statement produces listing of programs

on the CRT (Device Address 005) only.

SELECT LIST 204, LIST 005

2.5 DESELECTING THE MODEL 2245

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

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

2. Master initialize the system. Master Initialization selects the CRT
for all LIST, PRINT, and C0 operations.
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Enter CLEAR and press the RETURN key. PRINT and LIST operations are
returned to the device currently selected for console output. If
the printer is currently the CO device, either Step 1 or 2 must be
used to deselect it.

Press the ON LINE switch until a carriage return is executed. This
is the only method of deselection that deoes not lose the data in the
printer Dbuffer. This method should be used when temporary
deselection is required, for example, when changing the paper or
ribbon cartridge. The ON LINE and READY indicator lamps are
extinguished, and the printer can then be reselected by pressing the
ON LINE switch again.
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CHAPTER 3
PRINTER CONTROL CODES

3.1 THE HEX FUNCTION

The Hex function iz used within the BASIC program to output any character or
function within the ASCII character set (refer to Appendix A). Hex codes are
alsc used to control vertical tabulation of output from within a BASIC
program, regardless of the vertical formatting device chosen by the user.

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 Her function has the following
format.

HEX(hh[hh][..])

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 204
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 vreturn and line feed are HEX(0OD) and HEX(04)
respectively, the following is printed.

A

B
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Control Codes

When the Model 2245 receives a Hex code for a printable character, it
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 2245 printer have been defined in terms of
multicharacter control code sequences beginning with HEX(02) and ending in a
HEX(OE) or HEX(OF). These code sequences enable, turn on and off, and disable
certain attributes and functions in a manner similar to that used by the Model
2236DE and 2236DW terminals.

3.2 LINE FEED CONTROL CODES

Automatic Line Feed/Line Feed 8ize Control

When powered on, or when a Power-On Reset control sequence
[HEX (020DOCO30F)] is executed, the Model 2245 defaults to an automatic line
feed of six lines 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 line feed function. Line feed size can be set to either sixz or
eight lines per inch using the following control codes.

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

enable automatic lina feed
suppress automatic line feed

where: OF
oF

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

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

Line feed size should only be changed at the top-of-form position to
enable the top-of-form and vertical tab commands to move the form to the
correct location.
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The printer executes
unprinted data that may be in the line buffer.

NOTE

these sequences Dbefore printing

Example 1 (changing line feed size/controlling automatic carriage

10
20
30
40
50
60
70

80

THE

TRE
. TRA.
TRA

return) :

SELECT PRINT 204
REM SELECT 8 LPI, ENABLE AUTC LINE FEED: PRINT HEX{(020A0101080E)
FOR X = 1 TO 10: PRINT "THE TRAJECTORY OF THE ELECTRON":NEXT X
REM DISABLE LINE FEED: PRINT HEX(020A0F)

FOR X = 1 TO 10: PRINT "by Eric Gagne': NEXT X

PRINT HEX (0A)

REM LINE FEED:

REM  SELECT

(020A0101060E)

6

FOR X =1 TO 5:

NEXT X

RAJEL TR
JEGTDR
JECTOR
TRAJEC TORY

TRAJECTORY

ST
mrn
LRk

. TRAJECTORY
S TRAJECTORY

TRAJELCTORY
TRATECTORY
TRAJECTORY

b Eric Gagne

Chief

Chief
Chief
Chief
Chiaf

LPI, ENABLE  AUTO LINE FEED: PRINT HEX

PRINT "Chief of Radiology, Smallville General'':

) K
THE ELECTRON

F THE ELECTRON

THE ELELCTRON
THE ELECTRON
THE ELECTRON
THE ELECTRON
THE ELECTROM
THE ELECTRON

of Radlology, Smaliville General
of Radiologys Smallville General
of Radiology, Smallville Genaral
of Radiology, Smallville General
of Radiology, Smallville General



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 1line is
printed.

Example 2 (Line feed):

05 SELECT PRINT 204
10 PRINT "WATCH'; HEX(0A)3 '"YOUR"; HEX{CA): '"STEP"
RUN
Output:
(2 line feeds)

WATCHYOURSTEF

3.3 ENHANCED PRINTED QUTPUT

The—Model—2245—-employs three methods of enhancing printed output:
emphasized print, underscore, and horizontal expansion. Expanded print and
underscore, emphasized print and underscore, or underscore, emphasized, and
enhanced print can be combined to provide a variety of print enhancements.
The means used to specify the method of enhancing output is similar to that
used with the Model 2236DE and 2236DW display terminals. The same control
code sequence beginning with HEX(02) can be used to specify enhanced output
for both the Model 2245 Matrix Printer and the Model 2236DE and 2236DW
terminals.

The control code sequence has the following format.
HEX (0204xxyyzz0E) or HEX(0204xxyyzzOF)

where: xx = 00 to disable emphasized print
02 or 0B to enable emphasized print

¥y = 00 to disable underscore
04 or 0B to enable underscore

zz = 00 to disable expanded print
02 or 0B to enable expanded print

OE

enable attributes defined by xx, vy, and =zz
immediately; do not disable attributes until an
isolated HEX(0F) code, a Power—-On Reset sequence, or
another select attribute sequence is received

OF = activate attributes defined by xx, yy, and zz only upon
raeceiving 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 underscore and expanded print, underscore and emphasized
print, or underscore, emphasized, and expanded print attributes is illustrated
in the following sections.

Emphasized Print

Emphasized print may not be combined with nonemphasized print on a
single line. The last attribute selected for that line will take precedence.
Emphasized print may not be used with 16.5-pitch; 16.5-pitch will take
precedence.

Emphasized print is selected when the "zx" portion of the control code
sequences HEX (0204xxyyzz0E) or HEX(0204xxyyzz0F) is set to 02 or OB.

A HEX(02040200000E) or  HEX{02040BQ00COE) sequence turns on the
emphasized print attribute when the printer receives an isolated HEX(OE)
code. The attribute is turned off by either an isolated HEX(OF) code or a
carriage return HEX(OD). In this way, a program may emphasize a multiline
gegment of printout by sending this sequence before the output and by sending
a HEX(OF) following the output.

Example 1 (emphasizing a multi-line segment of printout):

05 SELECT PRINT 204

10 PRINT HEX (02040200000E)

20 PRINT '"'SMOKY SCOTTISH"

30 PRINT "FINNAN HADDIE'

40 PRINT "HEX (0OF); "CHOWDER"
RUN

Output:

SMOKY SCOTTISH
FINNAN HADDIE

CHOWDER



By sending the Hex sequence (02040200000F) to the printer, a program may

cause individual lines of printout to be reemphasized by preceding each 1line
with a HEX(OE)

Example 2 (emphasizing individual lines):

05 SELECT PRINT 204

10 PRINT HEX (02040200000F)

20 PRINT "PARBOIL a 3 1b. PIECE OF"
30 PRINT HEX(OE); “FINNAN HADDIE"

40 PRINT "IN 1 PINT OF"

50 PRINT HEX(OE); "SALTED WATER"

RUN

Qutput:

FARBOIL & % lb. PIECE OF
FINNAN HADDIE

IN 1 PINT OF
SALTED WATER

The emphasized print attribute is deactivated when the printer is
powered off and on, or when any of the following codes are issued: an
isolated HEX(OF) code, a HEX (0204xxyyzzOE) or (0204xxyyzz0F) sequence (where
XX is set to 00), or a Power-On Reset code sequence [HEX (020D0CO30F)].

Underscore

Underscore is selected when the ''yy" portion of the control code
sequences HEX{(0204xxyyzzOE) or HEX(0204xxyyzzOE) is set to 04 or OB.

A HEX(02040004000E) or HEX{(0204000B000E) sequence immediately turns on
the underscore attribute and 1leaves it on until an isolated HEX(OF) is
egecuted.

Example 3 (immediate use of underscore):

05 SELECT PRINT 204

10 PRINT HEX(020400040008)

20 PRINT "THE LAZY DUCK"

30 PRINT "JUMPS QVER THEY

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

Qutput:

JUMFS OVER THE
GUICK BLACEK DOG.

A HEX(02040004000F) or HEX(0204000BOO0OF) sequence, however, will not
immediately turn on the underscore attribute. Instead, underscore is turned
on only when the printer receives an isolated HEX(0E) code. The attribute is
turned off by either an isolated HEX(OF) code or a carriage return HEX(OD).
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Example 4 (underscoring individual lines):

05 SELECT PRINT 204

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 VIKINGE SAILED

IN_QCEAN-GOING CARGO SHIFS
CALLED ENORRS.

Example 5 (underscoring partial lines):

05 SELECT PRINT 204
10 PRINT HEX(02040004000F)

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

RUN

Output:

THE ISLAND OF MALTA RECEIVES LITTLE RAINFALL DURING

The underscore attribute 1is deactivated when the printer is powered on
and off, or when any of the following codes are issued: an isolated HEX(OF)
code, a HEX{0204xxyyzz0E) or HEX(0204xxyyzz0F) sequence (where yy is set to
00), or a Power-On Reset code sequence HEX(020DOCO030F).

Expanded Print

Expanded print is selected when the '"'zz" portion of the control code

sequences HEX(0204xxyyzz0E) or HEX(0204xxyyzz0F) is set to 02 or 0B. When
selected for expanded print, the Model 2245 prints a line of up to 66 expanded
(double-width) characters at 16.5-pitch or up to 40 ezpanded characters at
10—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 6 (expanding a multiline segment of output):

05 SELECT PRINT 204

10 PRINT HEX{02040000020E)

20 PRINT "FRIENDLY"

30 PRINT "PHARMACY"

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

Output:

FRIERRDL Y
F a1 Oy
J. Jones, Frop.

A HEX(02040000020F) or HEX(020400000B0F) sequence does not immediately
turn on the expanded print attribute. Instead, expanded print is turned on
only when the printer receives an isolated HEX(0E) code. This is the function
given an isolated HEX(0OE) code when the printer is first powered on or when a
Power-0n Reset code sequence HEX(020D0OCO30F) is issued. The expanded print

atitribute may be turned off by either an isolated HEX(OF) code or a carriage
return HEX(0D).

Example 7 (expanding individual lines):

05 SELECT PRINT 204

10 PRINT HEX{02040000020F)

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

RUN

Output:

MICROTUBULES ARE PRESENT IM EVERY
EUrEARYOT I Chdeve 1 esant st D

CELL.
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Example 8 (expanding partial lines):

05 SELECT PRINT 204

10 PRINT HEX (02040000020F)

20 PRINT HEX(OE); "ANDEAN BEANS,"; HEX(0F); " HOWEVER, ARE
SNOW-COVERED

RUN

Output:

MDD E A BE ARG . HOWEVER, ARE SNOW-COVERED

The expanded print attribute is deactivated when the printer is powered
off and on, or when any of the following codes are executed: an isclated
HEX(0F) code, a HEX(0204xxyyzzO0E) or HEX (0204xxyyzzOF) code where zz is set to
00 or a Power-On Reset code sequence [HEX{(020DOC0O30F)] is issued.

The Combination of Underscore and Expanded Print

Both underscore and expanded print attributes can be activated at the
same time in a manner similar to that used to activate a single attribute.
The code sequences HEX(0204xxyyzzOE) or HEX (0204xxyyzz0F) (where yy is set to
04 or OB and zz is set to 02 or OB) select both attributes to be activated as
previously described.

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 9 (use of both underscore and expanded print):

05 SELECT PRINT 204
10 PRINT HEX(02040Q004020F)

20 PRINT HEX(QE); '"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

Qutput:

THI =

B e LA B L4
THIS LINE IS5 EXFAaFRDED oMLY
THIE LINE BEGAN AS EXFANDED

IE TS LINMDERSOCORED SNDe | BE X P aTiyEE T




The Combination of Underscore and Emphasized Print

Both underscore and emphasized print attributes can be activated at the
same time in a manner similar to that previously described. Emphasized print
pertains to whole lines only; underscored print pertains to whole or partial
lines. The code sequences HEX(0204xxyyzzOE) or HEX(0204xxyyzzOF) (where xx is
set to 02 or OB and yy is set to 04 or OB) select both attributes to be
activated as previously described.

Either attribute can be turned off and disabled by execution of the
appropriate disable attribute code. Execution of a HEX{02040200000E) sequence
disables the underscore attribute only. Execution of a HEX(02040004000E)
sequence disables the emphasized print attribute only.

The following are restrictions regarding the combination of underscore
and empasized print.

1. Underscoring is not continuous; it is broken between consecutive
characters.

2. Emphasized print may not he used with 16.5 pitch e

3. Emphasized print may not be combined with nonemphasized print on a
single line. The last attribute selected for that line will take
precedence.

Example 10 (use of both underscore and emphasized print):

05 SELECT PRINT 204

10 PRINT HEX(02040204000F)
20 PRINT "ABC"

30 PRINT HEX(OE); "Xyz"
40 PRINT "123"; HEX(OF)
50 PRINT "END OF TEST"
RUN

Qutput:

ABC
AYZ
123

EMD OF TEST
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Example 11 (use of underscore, emphasized and expanded print):

05 SELECT PRINT 204

10 PRINT HEX(02040204020F)
20 PRINT ''ABC"

30 PRINT HEX(OE); "XyzZ"
40 PRINT "123"; HEX(OF)

50 PRINT "END OF TEST"
RUN

Output:
ARC

b A
123

END OF TEST

3.4  MISCELLANEQUS CONTROL CODES

Audio Alarm: HEX({07)

The Audio Alarm code generates an audible tone about
duration.

Example (Audio Alarm):
30 SELECT PRINT 204
40 X = 2
50 ON X GO TO 700, 800
700 END
800 PRINT HEX(07); 'CHANGE PAPER':STOP
RUN
Output:

{a half-second tone)

CHANGE FPAPER
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Carriage Return: HEX(OD)

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

Example 1 (Carriage Returm):
05 SELECT FRINT 204

10 PRINT "INTERNATIONAL SALES"
20 PRINT HEX (ODODOD)

30 PRINT "LONDON'", "ZURICH", 'BELGRADE"
RUN

Output:

INTERMATIONAL SALES

LONDON ZURICH BELGRADE

NOTE

If the automatic 1line feed has been suppressed (refer to
Section 3.2), the paper will not be advanced one line
following the carriage return,

Diagnostics: HEX (02010201000F)

The Diagnostics code triggers a built-in diagnostic test to check the
operation of the print head and print head mechanisms. Refer to Section 1,7
for a description of these diagnostics. The diagnostic program will continue
to output printed data until the printer is powered off and then on.

Power—0n Reset: HEX{020D0C030F)

This control code prints the current contents of the line buffer,
erecutes a form feed, moves the print head to the power-on pogition at the
left end of the carriage, and restores all printer defaults (such as
top-of-form, pitch, font, and line feed).
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Select Character Font: HEX{0202aa0F)

The Model 2245 contains three fonts. Font 0 is the standard ASCII

characters font. Font 1 is the alternate font. TFont 2

is the box graphics

font. (Refer to Appendices A and B for representations of these fonts.)

NOTE

Fonts 1 and 2 are identical except for

incorporate Font 2 in a BASIC program.

the presence of
eight box graphics segments defined in Font 2. These are
used by the 2236DW terminal microcode when performing
screen reproductions from the Model 2245 printer. BASIC
programs may not generate boxes in the same fashion as the
2236DE or 2236DW screens., Therefore, there is no need to

When the printer is powered on, or when a Power—-On Reset sequence
[HEX (020DOCO30F}] is executed, the font selected is Font 0. The fonts can be

selected by using the following code sequence:
HEX (0202aa0F)

where: aa = 00 for Font 0
02 for Font 1
04 for Font 2

Example 2 (select character font):

2  SELECT PRINT 204

5 A$ = HEX(A1A2ABA4ASAGF1F2FAF4)

10 FOR X =0TO 1: D = X+1

20 ON D GOSUB 50,60

30 PRINT "FONT"; X; " PRINTS '; A$: PRINT
40 NEXT X

45 END

50 PRINT HEX{0202000F) ;: RETURN

60 PRINT HEX{0202020F) : RETURN

RUN

Qutput:

FONT @ PRINTS !"#%ifqrst

FONMT 1 FRINTS = ""“=
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Select Pitch: HEX(02090102aabb0F)

The standard Model 2245 can be selected for 10-pitch or 16.5-pitch.
When the printer is powered on or when a Power—0On Reset sequence is executed,
10-pitch is automatically selected. If the user then selects 16.5-pitch, the
output appears as 16.5-pitch. The select pitch sequence has the following
format.

HEX (02090102aabb0F)

where!: aabb = 0AQD0 for 10-pitch
1010 for 16.5-pitch

Example 3 (pitch selection):

5  SELECT PRINT 204
10 DIM A$35

20 A$ = “ONE GREAT CHANGE IN THE CITY'S ROLE"
30 REM SELECT FONT 0: PRINT HEX {(0202000F)

40 PRINT A$

70 REM SELECT 16.5-PITCHT PRINT HER(CZ09010210I00F)

80 PRINT A$

90 REM ENABLE EXPANDED PRINT: PRINT HEX (02040000020F)

100 REM PRINT EXPANDED LINE: PRINT HEX(OE) ;A$; HEX(OF)
110 REM SELECT 10-PITCH: PRINT HEX (020901020A000F)

120 REM PRINT EXPANDED LINE: PRINT HEX (OE) ;A$; HEX(OF)

RUN

Output::
DNE GREAT CHANGE IN THE CITY'S ROLE
ONE GREAT CHANGE IN THE CITY'S ROLE

ONE GREAT CHANGE IN THE CITY'S ROLE
OME GREAT CHOAOMNGE I THE CITY "5 ROLE
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Vertical Tab: HEX{(OB)

This ccde advances the paper to the next six—line vertical zone. The
printer assumes the paper to be divided into vertical zones of six 1lines
each. This is true whether the printer is selected for six or eight lines per
inch.

Example 4 (code advancing paper six linas)
5  SELECT PRINT 204
10 PRINT '"LIST OF DONCRS'"
20 PRINT HEX(OB); "NAME"; TAB(25)3; "BLOOD TYPE"
30 PRINT HEX(OB); "ROBERTA'; TAB(25); "B+"
RUN
Output:

LIST OF DONORS

NAME ELOOD TYPE

ROBERTA B+

Top-of-Form: HEX{(0C)

This code advances the paper to the next top—of-form position. Refer to
Chapter 1, Section 1.7, Number 9 for setting top-of-form.

NOTE

Several methods of formatting output are available to the
Model 2245 Matrix Printer. These include use of a variety
of Hewadecimal codes to control such functions as carriage
return and margin setting. Refer to the  appropriate
language reference manual for formatting output and Hex
code operations.
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APPENDIX A
HEXADECIMAL CODES

High-order HEX Digit

1 2 3 4 & 6 8 9 A B C D E F

0 a Space | O @ | P ° Space | 8 _ 10 N L 2l

1 e I 1 A Q a L4 é 1 1 A a a q

2 i - 2 1 B | R |Db > L1 |2 |B|RIDb |

3 |6 | # [3|]C|S|c 4 |6 | # (31 C| S |c|>s
ala|s Ja]ofv]a ~|a|s|a|p|T|d L

B a % 5 E U e — & % 5 E U e u

Low-order & | & | & |6 | F |V I f S I T L LA I B
HEXDigit 5 [ | - |7 | ¢ | wl ¢ i [z |wle |w
8 |6 | 8] H|X]|n e | L |8l H| X ]|h|x

o | a ) e[t | Y | e te | Y [0y

Aqja|” Z | A - R A N (- W i 4

B é + ; K [ k | + |5 | K kI §

c{uo|. <[ L 7\ [ nru L. S| LA L E

DlA|[- |=|M[) |m P Al =M1 Im|¢

E|O|. [>]| N|T [n B |0t [>2|N| L |nlsg

FlO| /7 [2]0] |0 Yy 10|/ 2|9 =]o|%

Figure A-1. Font 0. The Default Font.
In the default font (Font 0), HEX(90) through HEX(FF) are the characters

HEX (10) through HEX(7F), underscored.



HEXADECIMAL CODES

High-order HEX Digit

1 2 3 4 5 6 7 8 9 A B € D E F

0 |4 |see|O | @ P | ° ] p AGIFIE

1 {a |1 1|0 alalal qle]o " oln s

2 |1 2 | B|R|b]| A RIRE

3 |o |# |3]|c|s|c|s|afv BRIGE

4 ] 3 4 D T d t —~ | E] i] Ei i]

58 |la |% [58 | E | U]e| ul|_ | 00 0T
Loworder © (€ | & [6 [ F [ V] v [T ]V A0 % |8
HEXDigit 7 |7 |~ |7 1 6| w| o] w : n el
8 |6 | |8 H}| X | hn| x [ 3@ 0la

9 la |V [9 v by |i]y } RRILAE

A |8 Jlzlji | 2]~ alalola

B {& | + k|t k! s | &0 n 3

¢ | < | LA I £ N = [ =BIF

i e e e R 5 (B[N [§

E |0 sIn] gt lalcle alp Al

Flo |/ |2z{of —| ol ¢! R

Figure A-2. Font 1. The Alternate Font.

The box graphics font (Font 2) is the same as the alternate font (Font 1
above) except the characters HEX(AQ) thru HEX(A7) contain special box graphic
characters to be used in screen reproductions.



APPENDIX B
INTERNATIONAL FONTS

U.s., U.K., and Azerty Fonts

Default Font

Alternate Font

(Font 0) (Font 1)
QBT804S THUARDAGU Q180481 6LARLABU
R VAR O R 2 P EORELE () R,/
10 D12ZA45678F 3 =57 N12T4[L789: 5 =57
Pitch BARCDEFGHI JKLMNO BARCDEFGHIJELMND
FORSTUVWXYZE\1te FRRETUVHXYZIN 1T+
“abcdefghijklmno tabecdefghiiklmno
paratuvwyzifage parstuvwkyz&Edgs
AR )T e ) N 1 E P B B
ABIS0A8T DDAk LEGU sGayloso (a0
PHEUL () o+, —, /
012345678F: 34=27
BAFCDEFEH I JKLMNG o 1 e Pkl
FARSTUYWXYZEAITe . ; “E‘ I ﬁ_n' eyl
cabrdetanijklmno '"n'H"‘ ‘ !H:
parstuvwyyz§féce e X i '
AB1a0d83 60 abb G adifdagigiaedAtu
PRI e - TRRIL ) 4, -,
16.5 012345678923 {=)? 01234547891 54=)7
Pitch AABCDEFGHIJKLMND SABCDEFGHI JKLMND
PERSTUVNXYIINI®e PARSTUVWIYZIENI1Te
*ahcdefghijklmna *abedefghi jkleno
pgrstuvwiyzbféce pgrstuveryz BEace
ARG AN IR R Lt i: |
d81aoddidiadbAbl sbagdade{}an
e 1 14 R LAY
J12343678%1 1¢=)?
BABCDEFBRIJKLMND ' T HE N Mkl
PORSTUVEIYZINIte W
*abcdefghijklang Y “-,
parstiuvmxyiifecd
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ABLAGAETONASGLHED
PRHEUL (Y e, -/
23456789y s i=07
EARCDEFGEH T JHLMND
FRRETUVWIYZLN 3T
*abodefghijklmno
pagretuvesyzCgEdgs
CEE A T Y et R
Qawl-/e{dan

" “"-lunn

French Canadian Font

Alternate Font (Font 1) at 10-Pitch

2&3a0a88160a00R00

PUHEAR T Rt -l
0123 ”é?8?==n~«?
GARCDEFGHIJKLMND
FRRSTUVWXYZLN I Te
*abcdefghijklmna
pgrestuvexyz ffage
LA T e g

“Gavdav e {}an

u “‘“'ui-“ﬁ"u"nm

Dutch {Netherlands) Font

Alternate Font (Font 1) at 10-Pitch
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ARIAGEBYABLLN 1

CIEERE T () by =
O1@34SLTRG: 3 =07
FEABCDEFEH T JELMND

‘abocdefghijklmno
poretuvedyz 300§
TR LA R B
cGawlde{lan

. Wm!u%nmmr‘ i

i e L

T
lr..'\

German Font

Alternate Font (Font 1) at 10-Pitch

gifySslind e uvion

PUHGER ! () %+, —~, S
OL23454578F 5=
EARCDEFGHIJELMNO
PRRSTUVKNXYZ L p 1to
ARMOEZHRBIKAMNZON
PETYOX¥sTuyxdas
N 4 BT B PR

sQawl=ve{dan

* e e M el

TIE

Greek (Greek/Latin) Font

Alternate Font (Font 1) at 10-Pitch
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AELGOY A 1Gay
PUHBLE () R, S
Q12345467 8F: g =57
HARCDEFGH LI MNG
FERSTUMWXYY Z PN ELe
sabocdefghijkleno
parstuvesyzrF 25
1R S IR ERRRS F Rt
sPawlnye{Fan

o e WA nn Pl

Alternate Font (Font 1) at 10-Pitch

AeiaGA8100A08 T80

PUBEAR (PRt -, S
QLZ3456T78F: g =07
EABCDEFGH T.JELMND
FERSTUVKXY ZEHA T+
‘abodefghiiklmno
paretuvwsyz zodie
B 1 AT R R el

“Ghawlade {Ian

: :‘: ¥ n:u
AR -} m' ”n .
| o

IR R R S

Norwegian and Danish Font

Alternate Font (Font 1) at 10~Pitch



A&B3100 gagibd i

VUGS (Yt~
012345678 =07
GARCDEFGHTI JRLMNO
FORSTUVWXYZE/MIT+
tabhocdefghiiklmno
parstuvwsyz 8Reta
LR P R B AR
s davlse{lan

u “&I-“"-"-m

Spanish and Latin American Font

Alternate Font (Font 1) at 10~Pitch

Gx e\NBLfaaenl ¥ ITE

PUHESE S (Y, S
91234uﬁ789-:ﬁ_,“
EARCDEFGHI JKLMNG
FERESTUVWYY ZADALY
eabcdefghiiklmno
pagrstuvexyzaoage
L L A Rt

sfawlso{an

" “.l.“r.".m

Swedish and Finnish Font

Alternate Font (Font 1) at 10-Pitch
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81808818 0ANMNE0
THHEYR (Y b, —o /
OlEZ484L789 pam?
EARBCDEFGH IJkL MNO
PERSTUVWXYZLN 3 Te
‘abecdefghiiklmna
parstuvesyzadis
B 1R STV BN BN HER

sGawhave{dan

n m! E ..Tl lﬁm ‘i”_z.. I
u ; uzﬂ H E@uﬂaﬂ
0 Bl e o B

Swiss (Swiss/French, Swiss/German) Font

Alternate Font (Font 1) at 10-Pitch
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APPENDIX C
SPECIFICATIONS

C.1 MODEL 2245 MATRIX PRINTER SPECIFICATIONS

Size
Height ..vvvvveerenenvenaess %#.2 in. (10.7 cm)
Depth .ovvieevensnnnsneasess 12,0 in. (30.5 cm)
Width +vvvvivrveverenreeeeres 14,7 in. (37.3 cm)
Weight
12.0 1b (5.4 kg)
Speed

80 cps

Character Configuration
9 X 9 dot matriz (16.5-pitch)
9 x 9 dot matrix (10-pitch)

Character Set
A 128-character set, including uppercase and lowercase letters;
box and character graphics for reproducing screen images using the
2236DW terminal. This set satisfies the U.S., U.K. and French (Azerty)
requirements.

Language Options

Dutch (Netherlands) ..... trentseravereesraenraras LO2245-NL
French Canadian ....cccrvescssasrvsevesnnansearss LO2245-CA
Germany ....vesenerasenrsareraarsannnss cirersanas L02245-GE
Greece (Greek/Latin) ...eevevesrossesassnanessss LOZ245-GL
Tceland vvvvveeneresnnnnrornarssnscrssonannnssassssas LO2245-IC

Norway and Denmark .....c.eceecesessneseansnsnsssss LD2245-NO
Spain and Latin America .....eeeessecsarassnaras. LO2245-5P
Sweden and Finland .....cvviucuvrssuvearseanssas LO2245-5W
Switzerland (Swiss/French, Swiss/German) ....... L02245-5U

Line Width
132 characters/line (16.5-pitch)
80 characters/line (10-pitch)

Ribbon
Cartridge ink ribbon

Print Head
Operator replaceable, disposable

Cc-1



Buttons
ON/OFF, ON LINE, FF (Form Feed), and LF (Line Feed)

Indicator Lamps
Power, Ready, On Line and Paper Out

Programmable Control Functions
Line Feed, Vertical Tab, Top of Form, Audio Alarm, Set Lines per Inch (6
or 8), Underscore, Expanded Print, Emphasized Print, Select Font, Select
Pitch (10 or 16.5), Set and Disable Autc Line Feed (after carriage
return) , Reset to Power on defaults

Cable
12-ft (3.66-m) cable with connector to controller board

Controller
Standard Wang Printer/CPU Interface

Power Requirements
115 VAC + 10%
60 Hz + 0.5 He

0.87 amp, 100 W

220/240 VAGC + 10%
49 to 66 Hz
0.44 amp, 100 W

Fuse
2.0 amps for 115 VAC
1.0 amp for 220/240 VAC

Operating Environment
Temperature
0 o} o} o]
50 Fto 9% F (10 C to 32 O
Relative Humidity
20% to 80%, noncondensing

PAPER SPECTIFICATIONS

Forms Size (Continuous Forms Paper)

Maximum width . .uiuiniiniiiinntenarnnenrnannnns ceseane 10.0 in. (25.4 cm)

Minimum width J.viinneienenneiinsneronecavnnnenennnss 4.0 in. (10.2 cm)

Forms length (60 HZ) ...vvviviivenerenroasesananrvnase 11.0 in. (27.9 cm)

Forms length (50 H2Z) ....vvriiivninnnnsnnsesnnnnennee 12,0 in. (30.5 cm)
Forms Thickness

Thickness ......... Ceereen Ceeieeaaaan cereanesnas vesasss 0,01 in. (0.3 mm)

Maximum number ............c0ieevssesnasennnns.. two copies plus original
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APPENDIX D
MAINTENANCE

D.1  INSTALLATION

A Wang Laboratories representative will install the 2245 printer under
any of the following conditions:

. The installation is in conjunction with a new system
installation,

. The Wang Laboratories representatives are installing other
equipment at the same time.

. The printer requires the installation of a printer controller
e.g., it is the first printer installed with the system.

If these conditions do not pertain, the customer can easily install the
printer by following the instructions in Sections 1.5 or 1.6 of this manual.

D.2  REPAIR

Wang will not provide on—site repair. If the printer malfunctions, the
customer contacts a Wang Laboratories Service Representative. The Service
Representative returns the printer to a Wang repair depot and provides a
replacement printer. The printer removed from the site will not be returned
to the customer.

If the print head wears out or fails and the printer is under warranty,
Wang will provide the customer with a print head without charge. If the
printer is not under warranty, the customer is charged the replacement price
for the print head.
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