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A CLOSER LOOK AT YOUR RX

This chapter is devoted to relieving your curiosity about the “secrets’ of
your KX printer's operation. Feel free to pass over this if you're an old
hand at the printer controls or not particularly inquisitive. Of course, the
more you know about your printer, the more comfortable you'll be and
the more you'll ultimately be able to do with it. We plan to stick 10 the
basics so don’t be worried about being subjected her-e to a sensory overload
of arcane computerese.

With that said, let's take a brief, closer look at this remarkable new
machine of yours, focusing first on the print head.

One Head’s Better Than None

The print head might be thought of as a tiny Gatling gun that uses
electrical impulses to “fire” pins instead of bullets. The pins are arranged
vertically in a nine-pin column. Rather than just one pin a a time, it can
fire any number in any combination. The print head is shown in Fig. 3-1.

(COCOOO0O0)

Fig. 3-1 The RX Print Head

3-1
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A CLOSER Look AT Your RX

Tiiese pins (actualy wires) strike the ribbon to make the dots of the dot
matrix character. Because there is only one column of pins, the head moves
sideways to make a complete character. Each letter, number, or symbol is
formed within a six-column, nine-row matrix at up to 100 characters a
second.

(Hint: You're right, that is fast. So fast that the head becomes hot and
can hurt if you touch it before it cools. So keep that in mind when changing
the ribbon or otherwise doing something inside the printing area.)

Printing of the letter T is illustrated in Fig. 3-2. To print an uppercase T,
the print head fires pin 1 in columns 1 and 2; pins 1 through 7 in column 3;
and pin 1 again in columns 4 and 5. Column 6 is left blank for a space
before the next character.
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Fig. 3-2 Firing Order of Pins for Letter T

The dot matrix system is what gives the RX printer so much more
flexibility over daisy wheel printers. It enables you, with various com-
mands, to conveniently change typefaces, pitch, weight, and other charac-
ter features without interrupting the printing operation.

Variations on the theme

Each RX character can be printed out in one of three different widths
(also called pitches). What this means simply is that the distance traveled by
the print head between firings is varied so the dot columns (and as a result,
the characters) appear closer together or farther apart.
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This provides you with a choice of three different character widths: pica
and clite (both familiar sizes to typewriter users) at 10 and 12 characters per
inch, and condcnscd, at a hair over 17 characters per inch. Examples of the
three standard cype'sizes are shown in Fig. 3-3.

1 inch
Fica ABCDEFGHIJKELMNOFORSTUVINXYZ 1 23455 7890AKCD
I t
| i
| |
Elite ABCDEFGHIJKLMNOPQRSTUVWYY21234567890ABCDEFGHT JKL
, :
i 1
Condensed RBCDEFGH]JKLMNDPORSTUVMY Y 123454 789RABCDEFGH] KL RNGPERSTUVNIYT 123456

Fig. 3-3 Comparison between the Three Standard Type Widths

Some RX users find they more consistently need condensed type rather
than pica or elite. To meet this requirement, rhe printer has a DIP switch
that can be set so Condensed mode is automatically selected when the
power is turned on. To make this printer adjustment, turn DIP switch I-I
to ON. You'll then be ser for printing out financial spreadsheets and other
work thar requires especially tight printing.

Later, to change the type to either of the other two pitches, you can
instruct the printer with a simple command. That command and others will

be explained in full later.

Overlaps

Although each RX character is designed to be five or fewer columns
wide, dots can aso be placed midway between each main column. This
means rhat the dor pattern is printed twice, shifted one half dot to the right.
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As shown in Fig. 3-4, the dots printed 1n these intermediate positions

actually overlap with those in the main columns. You can easily see the
difference in the comparison between a normal and an “emphasized” |enr,

as shown in Fig. 3-5.

Y B

Fig. 3-4 Overlapping Dots Fig. 3-5 Normal and
Emphasized “M”

The print head can overlap dots both horizontally and vertically. To
overlap dots vertically, the print head first prints the line of characters
normally, returns to the home position, and then prints the same line again,
but first advancing the paper ever so slightly (1/216 inch to be exact). This
has the effect of closing the vertical spaces between dots.

This is “double strike” printing and is one of the ways that you can print
distinctive, solid-looking characters with your RX printer.

i

Fig. 3-6 Double-Strike Printing

Cs 226 (H)
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The Data “Warehouse”

All the data you send to the RX from the computer spend some time in
the printer’s prmt buffer. The buffer acts as a sort of data warehouse. It
holds the data until it either becomes full or until you send it one of the
control codes that empties it. One such control code is carriage return
(CR).

With the printer's left margin set at zero, the buffer holds up to 136
characters of pica (normal) width print and somewhat more for elite and
condensed widths. (This capacity is increasingly reduced the farther the
margin is set to the right) When the buffer becomes completely full, the
RX consecutively processes the line one character at a time.

Thus, a sort of assembly line process takes place, in which the raw text
data are sequentially manufactured into characters according to the last
control code processed. If a different manufacturing technique is indicated
(such as to emphasize characters through double-striking), the printer is
switched by a control code to the new task until instructed othérwise.

A Matter of Communication

If you're like many new or casual computer users, you've taken it just as
a matter of faith that when you press a certain key, the character you
wanted will appear on the screen. If you wish, you can continue to fall back
on that faith with your new printer as well. Simplv input the correct
commands, type away, and watch your printer obediently, respond.

What's going on inside isn't that difficult to understand, however.

The “ask-ee” codes

Years ago, manufacturers agreed on a system of coding, caled the
American Standard Code for Information Interchange (ASCII), to provide
a common code base for data processing. This system is used today by
most computers, printers, and software. Pressing a character key on your
computer produces a bit pattern representing a particular ASCIl (pro-
nounced “ask-ee’) code. The code is interpreted by the printer, which
responds by printing the letter, number, or symbol desired. Or, in the case
of a control code, it performs a requested function.
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Most ot the 256 ASCIlI ,numbers are codes tor specific characters.
Typicaly, codes: 32 through 126 are reserved for the norma ¢t of
alphanumeric characters and special symbols. For instance, 65 represents
capitdl “A”, while 90 represents capital “Z”. The itaic character set is
expressed by codes 160.through 254, Other numbers produce international
characters, while still others concern computer and printer functions. Table
31 summarizes the ranges of the ASCIlI codes used by the RX. (An
itemized listing of the codes and what they do is provided in the appendix.)

ASCI] code group RX Interpretation
0w 31, 127 Printer control codes

32 1w 126 Standard (roman) character set
1% 1 199 Additional printer control codes
160 1o 154 —[_ Italic character set

Table 3-1 The RX and ASCII Codes

To sum up, some ASCII codes produce standard characters &gl special
symbols, some produce itdic and intemnationad characters, and others
“drive’” the printer.

How to Use the ASCII Codes

Chviously, you can't just type “65" to make your printer come up with
an “A.” You've first got to tell your computer whether you want the letter
to appear on your screen or be printed by the RX. This in done by
inputting PRINT (for the screen) or LPRINT (for the printer). (Your
computer may hot use these commands. If so, check its reference manual
and substitute the statements required by your computer.)

We'll want our letter “A” to be printed out by the printer, so we use the
LPRINT command.

Next, it's necessary to unlock the door to the ASCII code table in your
computer’'s memory. This is done by using a special BASIC keyword. This
keyword always takes the form of CHR$(n), where n represents the
desired code.

* Codes can be expressed in binary, hexadecimal, or decimal form. For case
of understanding, we use decimal.

3-6
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For capital letter “A”, the number 65 appears within parentheses, like
so:

1@ LFRINT (&5

After you type this, run your little program and you should see an “A”
printed out.

The CHR$(n) Key

To put it simply, it helps to think of the CHRS keyword as the “key”
that unlocks the door to the ASCII table. You tell your computer which
code you want by inserting the number within the parentheses following
CHRS. Depending on the code, either a character will appear, or you will
have instructed the printer to perform some activity, such as line feed or
boldfacing.

There's a bit of a catch here, though.

Except for the standard character set, the codes used for functions and
special characters (generally codes less than 32 and over 127) may vary
from one make of computer to another. This causes some incompatibility
problems between computers and printers. Fortunately, it is often possible
to overcome those code inconsistencies.

You'll want to compare the codes used by your computer with those of
the RX. This can be done by checking the code tables given in the manuals

for both devices.

ESCaping the ASCII limitations

Even with up to 256 ASCIlI codes available, printers eventually had so
many features that all available codes were exhausted. The solution was to
string codes together, thus permitting major expansion of the control code

vocabulary.

The format used for this by the RX printer is the ESCape code
CHRS$(27) followed by one or more of the RX's other codes. This second
code can take the form of CHR$(n) or “n”. (One way to think of the ESC
code is that it allows an “escape” from the limitations of the too-small
ASCIl code table)
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Let's see how the ESC code works on two often-used KX functions
—automatic underline and setting the left margin.

Example 1. Automatic underline

10 LF RINT CHR%(27)3"-—-1"3
20 LFRINT "Underline"

Input these two lines, RUN the program, and you'll get this:

Under | i ne

As you see, the underlining occurs automatically. This node prints by
firing the ninth pin as the line of text (including the spaces) is printed. This
feature is good to emphasize text and to make job applicatii)g and other
fill-in-the-blank forms. You can prove this to yourself"by prinung a couple
of lines. Smply type

12 LF RNT CHR®(27);"—-1";

2@ LPRINT "Underline"

30 LF RINT ™ "

40 LFRINT "

and RUN your program. The result will be

Underl ine

Example 2. Setting the left margin

10 LFRINT CHRF(ZX7) ;"1 7 CHR¥ (28)
20 LFRNT "New nargin"

After substituting this statement line in your program as shown, go

ahead and RUN it. The left margin is now set 20 character spaces to the
right.

New margin
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You may be surprised to see that the automatic underline is sull in effect,
even llaou;_;h the program itself no longer contains the ESC code that
ori{,;inally éjugcd the underlining. This is because modes will stay in effect
until they xc turned off.

To turn off the automatic underline, first delete line 10 of the Program,
typc

LPRINT CHR# (27);"-0";

and, instead of inputting RUN, merely press the carriage return key to
send the new instruction to the printer.

Now if you RUN your program, the underline (and your form blanks)
disappear, like so:

New margin

Change Mode Commands

What was just demonstrated is one of the three ways you can turn off a
function. We gave the printer a specific change command directed at only
one mode-the underline mode. You'll use this technique when you wish
to reset only one or a few modes. Each mode requires its own turn-off
instruction.

If you want to start from scratch-the printer's default settings-your
RX comes with a convenient initialize control code: CHR$(27}“@"”. Thus,
when you type

LPRINT CHRE(27);"@";

and then RUN the program, this is what happens:

New margin

A third, more drastic way to achieve the same thing is to simply turn off
the printer. This also reverts the RX to its default settings but can interfere
with computer-printer communication. So it's best to use this technique
sparingly, if at dll.
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Mixing Pitch Modes

By now it should be clear that it's possible to use more than onc CHRS
code setting at a time. For instance, you may wish to underline a line of
italic text. Let's create a program to that effect by inputting this:

NEW

10 LFRINT CHR$(27); "4"; “These are italics ";

20 LPHINT CHR#(27);"-1"3;"now underlined.” ‘

30 LFRINT CHR% (27) ; "@";

Okay, now RUN the program to get this:

These are i tali s now under | Ined.

In statement 30, we provided an initialize code to switch the printer back
to its origina settings. Now we're ready to try something even fancier.
Let's see what happens when we use Superscript mode on the same line
with Italic and Underline modes. Input line 20 again but with one change.

1@ LFRINT CHR# (27) ; "4"; *“These are italics "3
20 LPRINT CHR£(27);"—-1";"now" ;CHR$ (27) ;"50"; "

underl ined. "
30 LPRINT CHR# (27) ; "@";

This is what your printer should produce:

These are italics pow urderiined.

Mode pecking order

Some modes were created more equa than others, with the result that if
two conflicting modes are used together, the one with priority will be in
effect while the other will be temporarily ignored. If the mode with
priority is turned off, the other mode will then take effect.

Type of Mode Mode Name Elite
Typeface Roman (default)
‘1 lalic
Pirch Pica (default) Emphasized
Elite -
Condensed
Weight Single-Surike (defaulr) Condcnsed
Double-Strike
Emphasized .
Expanded Pica
Table 3-2 Mode Summary Table 3-3 Mode Priority
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CONTROLLING YOUR PRINTER

As related in previous chapters, there are two types of codes-character
and control. Control codes simply tell the printer what to do with the
characters that follow-whether they should be elite, condensed, double-
spaced, and so on.

Control codes determine what the pages coming out of your printer are
going to look like.

Mixing and Matching

What makes the control codes interesting is the fact that they can be
used in combination. You can print, for example, double-struck empha-
sized italic characters. Now not only is that a mouthful, but if this is your
first encounter with a dot matrix printer, you probably can’t quite imagine
what such characters might look like.

The purpose of this chapter is to get you to know your control codes
-what they do, what their special characteristics are, how they can be
combined-so you can have al of the capabilities of the RX a your
fingertips.

AU hands on

The best way to learn is to do. The different control codes will only
become meaningful to you when you have used them. This chapter is
designed to give you a chance to do that by providing severa programs that
let you “wak through” the codes.

These are simple little programs that let you try your hand a the
different combinations of control codes that the printer has to offer. We
also try to explain the different problems as they arise so that by the time
you've finished with this chapter, you should be good friends with al the
control codes.
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Whereto Find It

The second half of this chapter is a quick reference listing of the control
codes grouped by function with a thumb index so yvou can get to the
information you need fast. These give you the information you will peed
for actual use of each code. It is expected that after you've mastered the use
of the printer, this manual will then spend the rest of its life next to the
printer open to this section.

Spaces

The first group of control codes we look at is those that control the line
spacing. They are:
ESC0,ESC 1, ESC 2, ESC 3, ESC A

These simple, straightforward codes set the desired line spacing for your
printer. The choices you have are 1/8 inch, 7/72 inch, 1/6 inch, 2/216 inch,
and n/72 inch.

The last two choices are for precise control of line spacing where n can
be freely specified by the user. 1/72 inch corresponds to the vertical spacing
between dots, and 1/216 inch to 1/3 the vertica distance between dots.

Line spacing of 7/72 inch is equivalent to seven dot spaces or one
standard character. This means that with ESC 1 there is no spacing be-
tween lines.

Trying it your sdf

This is the first of our walkthrough programs. Input this program
exactly as shown and then RUN it. It will first ask you to input a control
code. Here if you input “3” this value will be assigned to variable
“CODES’ in line 10. The program will then ask for a value for n. Input
how many 216ths of an inch spacing you want. Let's say you want 20/216
inch line spacing. Input “20” and hit the RETURN key. (If the code
you've chosen doesn’t require a value for n, don't worry-just press the
RETURN key and everything will be al right.)
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ESCape to Space Program

10 INPUT "INPUT CONTROL CODE";CODES

2@ INPUT »yalUE FCR n PLEASE";N

30 PRINT "ANY COWENTS ABQUT ESCAPE COCDE *;CODES$;
40 | NPUT COMVENT*

50 LPRINT CHR$(27)3CODE$;CHRS (N);

60 LPRINT "THS IS ESCAPE CODE “;CODE$;" WHCH *“;

COMMVENT %

70 FOR X=1 TO 5

88 LPRINT "LINE SPAONG —————— "
90 NEXT X

100 LPRINT

110 END

How it’sdone

The values you input in lines 10 and 20 are used in line 40 so we have the
equivadent of

LPRINT CHR$(27);“3”;CHR$(20)

which is the standard escape sequence and a pretty familiar sight to us by
now. In al of the walkthrough programs you will find a line like line 40.
This is where we substitute the values input by the user (or generated by
the program itself) to vary the operation of the printer.

Your opinion

Most of the programs will aso ask for your comments. This is output on
the printer for a permanent record. Input something that will help you
remember later what the code in question is about. If you save al your
printouts from this chapter, you'll end up with your own customized
reference library for control codes.
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RUNnmg Escape to Space

— i o s

s st e e e e

T TEEPE CODE 1 WHICH SETS 7/72 INCH SPACING

:

DDODDD

E CODE 0O WHICH SETS 1/8 INCH SPACING

rrrrr—

THIS IS ESCAPE CODE A WHICH SETS 24/72 INCH SPACING
LINE SPCICING =—————=
LINE SPCICING -------
LINE SPCICING ~-W-S--
LINE SPACING -~ -2~~~

LINE SPCICING =———m=m
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Making Page

This next group of control’codes determine the “look” of your page
--its Icnglh and wdth, horizontal and vertical TAB settings, and so on.

The codes in this group are:

ESC Q, ESC I, ESC D, HT, ESC B, VI, ESC b, ESC /s ESC C,
ESC N, ESC O
This 1s a list giving the role of each code.

ESC Q Sets the right margin.

ESC 1 Sets the left margin.

ESC D Sets horizontdl TAB positions.

HT Moves the print head to the next horizontal TAB position.
ESC B Sets vertica TAB positions.

VT Advances the paper to the next verticad TAB position.
ESC b Presets vertical formats.

ESC / Selects among vertical formats preset by ESC b.

ESC C Sets the form length.

ESC N Sets the number of lines to be left blank at the bottom of
the page.

ESC O Cancels the setting performed by ESC N.

CS 226 (H)
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Top of form-,
Position of ™~
print head at.
Power ON
ESC @

ESC C

Right margin—_
ESC Q

Horizontal
TABs-ESC D

Skip-over-
perforation—
Number of lines;
from next top Of,
form  position. !
Set by ESC N;
cancelled by
ESC 0

Next top of formy

|
0|
ol
<
o 0
}
O O 11 Lett
o E 0 || margin—
%\ s} ___ESC |
[ 0]
© |
-Q\E\~\
o |
! Form
length—
ESC C
o *erforation
\ e
“# | p
i
e
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Print Modes

The control codes we discuss next are those that control the print mode.
They are:
ESC P, ESC M, SO, ESC SO, ESC W, DC4, SI, DC2, ESC E,
ESC F, ESC G, ESC H, ESC S, ESC T, ESC —, ESC 4, ESC 5, ESC R,
ESC m

Great ESCape Program

The program shown below is another walkthrough program that lets
you get at all of the ESC sequences for print modes. Here you can either
input this program from the start or else modify the Escape to Space
program so that it looks like this:

10 INPUT " INPUT CONTROL CODE”; CODES
20 PRINT “ANY COMMENTS ABOUT ESCAPE CODE " j; CODES$j
30 INPUT COHMENTS

40 LPRINT CHR$(27);CODES;

50 LPRINT “THIS IS ESCAPE CODE ";CODE$§* WHICH "

COHMENTS

60 FOR X=32 TO 127 > LOOP TO

70 LPRINT CHR#$(X); : ' PRINT ASCII
80 NEXT X " CODES 32-127
90 LPRINT

100 GOTO 10 : ' AND BACK

This program asks for the code you want to print and your comment. It
then uses a loop (lines 60 to SO) to print ASCII codes 32 to 127 in the
selected print mode.

Having done that, the program then goes back to line 10 and starts over.
You get out of this endless loop by pressing the BREAK key. This is not
“elegant” programming but was opted for to keep things as simple as
possible. Anyone who knows a solution to this problem should feel free to
modify the program right now.
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Story of n

This is probably a good place to mention something about the values
that are input following the control codes. Most of the codes that control
print modes do not require any data other than the code itself. Some,
however, like ESC W (Enlarged mode) and ESC R (character set sclec-
tion), must be followed by a value (n) that specifies the operation of the
code. The usual format for this is:

CHR$(27);“code”;CHRS$(n)

Some of the codes requiring a value for N need only a “1” or “0” to turn
the print mode on or off or to select between two options (such as
Superscript and Subscript for ESC S). These codes can also take this

format :

CHR$(27);“coden”; (n=0 or 1)

The codes that can do this are:

ESC W, ESC S, ESC U, ESC —, ESC s
Initialize

The first code you shodd try is the initidize control code “@.” This will
cancel any codes in effect so you can start with a “clean date.”

THIS IS ESCAPE CODE & WHCH RESETS EVERYTH NG
D “HEUL () %+ ,~, /D123456789: ; <= 7ABCDEFGHIJKLMN

The more the merrier

Now let's trying inputting these codes one after another: ESC E,
ESC G, ESC 4, ESC W1, ESC SO. These codes set emphasized, double-
strike, italic, enlarged, and superscript printing.

To get the most out of the experience, be sure to get in there and look at
what the print head is doing as it prints out your characters to order.
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THIS IS ESCAPE CODE E/WHICH SETS EMPHASIZED
' UBEA% () 4+, —. 10123456789 ;<=>?@ABCDEFGH | JKLMN
OFRRSTUVKWXYZIN1~_' abcdefgbi jklmnopqgrstuvwxyz { i 3

THIS IS ESCAPE CODE G WHICH SETS DOUBLE-STRIKE
(STILL EMPHASIZED)

TYREYY () %4+, - /B123456789: ; <=>7@ABCDEFGHIJKLMN
OPQRSTUVKWXYZL\1"_'abcdefghi iklmnopgrstuvwxyz {12

THIS IS ESCAPE CODE 4 HWHICH SETS ITALICS
SUHSLE (I NAF ,—, /P123456789: ;<=)?BABCDEFGHIJKLHN
OPQRSTUVHXYZI[\ 1" ‘abcdefghiiklanopqrstuvaxyz{/?}

T HIS TS5 ESCAPLE COLIDDE MWIY
HHICH SE7TS ENLARGED

AL TIRE LI T P, — L DI 2DIRAGE
TED 2 g =27 ABCDODEFGHIIKLM
NOPARARSTIVEXYZLOT ™ "abocd
erfghi jfjihlmrnopgrstiaavsxy =€
I’}
T X = x o= ol ¥ k=3 o~ F = -4
o~ P~ X = £ T = TS ST EE I LS X ST
Lol —all Sl ol e S e A P Pl SaF_. g gy ol O BN &
P JF 2V K |

T e g DT Ry T T T A et —— . o PP W I TR el T o
LR N o N e D T P AAETF T AP ST ST T ST L T
P ECR =G I ES T S V" I I T N T " el
- P xS W B Ao K o vew v OF oy e e W Lk T emp e e e

g

Use this program to try out different combinations of print modes. If
things ger too complicated, you can either input a code to cancel a particu-
lar mode or you can input “(@” and start all over again.

And when you've done al you want to, press the BREAK key.
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Another Way of Doing It

Like al things in life, there's more than one way to get the print modes.
Your RX printer is equipped with a powerful escape code caled ESC !
This code writes the value sent after it (n} directly to the control word of

the printer. The control word is shown below:

Bit 7 Bit 6 Bu 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

“i *[Underline | Ialics Enlarged |Double Emphasized [Condensed | Always Elite
strike “Qn

“” — — —_ — — -— — Pica

Each bit of this word controls a different aspect of the printed character.
For example, when bit 7 is “l ”, underline mode is selected and bit O selects

between elite and pica characters. Let's analyze a value for n.

What you see
If you send this to the printer:

10 LPRINT CHR$(27) 3" ! "3 CHR®# (92) 3§ “THIS IS | 92"3

You will get this

THIS IS

J 92

Which is itaic double-struck emphasized condensed pica
Thisis because 92, when converted to binary a value becomes: 01011100

©

!

0

!

1

0

0)

“1”| Underline

Italics

Enlarged

strike

Double Emphasized

Condensed

Always

ug™

Elite

“0”

——

So we see that each bit of the control word is doing its job.

212
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Everythin

The next program we introduce is called “Everything” and uses the
ESC ! code to print every kind of character your printer knows.

10 FOR I=@ TO 255
20 X=I\2:IF X MOD 2=1 THEN 60

30 LPRINT CHR$(27);"!";CHRS (I); "EVERYTHING “;
40 BOSUB 100

50 LPRINT "(";R$j ")n; |

60 NEXT |

100 R$=" 1

110 N=|

128 X=N MOD 2

130 IF X=1 THEN R$=" 1 "+R$ ELSE R$="@"+R$

140 N=N\2

150 IF N>=I THEN 120

160 R$=RIGHT$ ("00000020" +R$ ,8)

170 RETURN

This program loops to generate al the values for n between 0 and 255.
Line 20 uses the modulus (remainder of integer division) to skip over those
codes that would be duplicated because bit 1 of the control word is ajways
“O”

The subroutine from line 100 returns the binary equivalent of decimal
numbers. This gives binary values for n so that we can easily compare the
value of each bit against the bits of the control word.

RUNning everything

When you RUN this program, you will be treated to the sight of your
printer giving you everything it has.

When Everything has finished, you should have a complete list of al the
ways your printer knows of printing characters.

Frame this list (it's that beautiful) and hang it on the wall next to your
computer or word processor. When you want an unusual combination of
print modes, check this list. When you find one that strikes your fancy, just
send ESC ! to the printer followed by the decima value at the right of the
lis. (The lists in this manual, for example, were all printed using
ESC ! 24)

CS 226 (H)
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FVERYTH]I NG (D022 @

EVERYTHING (22002281} 1

EVERYTHING (@@ede1ed) 4

EVERYTHING ~00000101) 5

EVERYTHING (00001000) B

EYERYTHING (00001001) 9

EVERYTHING ~00001100) 12

EVERYTHING (2@BB110@1) 1:

EVERYTHING (00010000) 16

EVERYTHING (00010001) 17

EVERYTHING (8B81g183) 20

EVERYTHING (00010101) 21

EVERYTHING (00011000) 24

EVERYTHING (00011001) 25

EVERYTHING (00011100) 28

EVERYTHING {@@@i11@f) 29

EAERY T LD D ING CAG1I BAODAanE )
EVERYTHING (D101 >3 3
EVERYTHING (00100100) 36
EVERYTHING (B10G1A1)> =7

EVERYTHING (DD 1D1000 )
EVERYTHING (PD11OA1)4 1
EVERYTHING COB11L 1D
EVERYTHING (00101101) 4 5
EVERY-I-H ING (@201 100000
EVERYTHI NG (00110001) 49
EVERYTHING (00110100) 52
EVERYTHING (00110101) 53
EVERYTHING (21 1100B)
EVERYTHI NG (1112021 )> 5 7
EVERYTHING (D1 11100)
EVERYTHI NG (61111021 )> 6 1

PP R T HING P RERaaE T e
EVERY THING (Q1833221) &5
EVERYTHIRG (818db:dd) a0

EVERYTHING (PIBPRIBY) &9
EVERYTH NG <(gi1pd100d) 72
EVERYTHIKE (Big@iegr) 73
EVERYTHI NG (@1081188) 76

EVERTTHING (1081181) 77
EVERYTHING (@1010333)
EVERYTHI NG (¢i1é10091) 81
EVERYTHING (Bi#id108) B4
EVERYTHI NG (o1816181) 85
EVERYTHING ( #1811 @#4) 88

EVERYTHING (oi1#156681) 89

EVERYTHING (@#1811188) 92

EVERYTHING (01821181) 93 ‘
EWVERYTHING & 3T 1T G DT ELFEF )
EVERYTHING C@G1I008CE] )9 7
EVERYTHING (21100108) 1080
EVERYTHING (B 1100

43}
[

} 161

11
T EVERYTHING C T T T DD D

= s

H1A

T &<
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CONTROLLING YOUR PRINTER

EVERYTHING
EVERYTHING
EVERYTHING
EVERY?THING
EVERYTHING
EVERYTHING
EVERYTHING
EVERYTHING
EVERYTHING
EVERYTHING
EVERYTHING
ELERYTHING
EVERYTHING

CG11@103L1)
(@1 1@17131)
(211188001 )
(@111¢:i88>
(B 11101D1)
(G111 1081)
(P21 12111D1)

12000000) 128
(10000001) 129

VERYTHING (19p8 132
EVERYTHINS (10000101) 133

105
CE3 ¥ 2 3 F X DD
147
(@D T 11 DBBETD i =
113

I

116

117
(21 11 120D
121
CST T X AT DDD
125

X 23

X2«

EVERYTHING (10001000) 1346

EVEFIYTHING _ (10001001) 137

EVERYTHING (10001100)

140

EVERYTHING (10001181) 141

EVERYTHING (10010000)

144

EVERYTHING (1@P1B@8@f) 145

EVERYTHING {18B1B1088) 148
EVERYTHING (10@:@101) 149

EVERYTHING  (10011000)

152

EVERYTHING (j@B11@@]} 153

EVERYTHI NG (10011100)

156

EVERYTHING

(10@11181) 157

=Y TH1NG
EVERYTHING

C 1131@@1(/1@@1 S i

(1010000 1) 161

EVERYTHING

(10100100)

164

EVERYTHING

(101000131 )1 6 5

EVERYTHING (11D LD > 1 6 8
EVERYTHING (10101081 ) 169
EVERYTHING (1101 10D 1 7 2
EVERYTHING (10121131 173
EVERYITHING __ (131 16900 )D 17 &
EVERYTHING (121 10001 ) 177
EVERYTHING (10110100) 180

EVERYTHING (111 210@21) 181
EVERYTHING (121110 > 185839
EVERYTHING (121110Aa1) 185
EVER-Y-THING € 1.05]_]_1.].0522; 189
EVERYTHING (12111131 182

fygpru‘Nc ._‘Qldrgns =R .
EVERYTHING (!ifgpgar) 123 -
EYERYTHING (i1898168) 196

EVERYTHING (llggal18!) 1?7
EVERYTHING ¢11@a@igge) 200
EVERYTHING (11281801) 281
EVERYTHING (1i@g81188)
EVERYTHING (f1@Pii81)2 8 5
EVERYTHING (11818000)- 288 -
EVERYTHING (1181p801) 289

204
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CONTROLLING YOUR PRINTER

EVERYTHING (11418188 212

EVERYTHING (11810181) 213
EVERYTHING (11011098) 2168
EVERYTHING (11911081) 217

E VERYTHING (118111¢8) 22¢
EVERYTHIMG (11011191) 22!

EVENRTIHING (Zf X2 "1’2:"”‘%‘-1.?215?;? Lt
EVERYTHING (111000 1) =25
EVERYTHING (111¢@1e8) 228

EVERYTHING ( 1 1 13371371 ) = o9
EVERYTHIN G O T 2 13X ADLDD ) 2 3 2
EVERYTHING (11 207001 233
EVERYTHING PR FEE-IP, =3 &
EVERYTHING 1 71@31181) 237
EMERY.THING 111 108666-> 2 4 &
EVERYTHING (1111668081 ) 241
EVERYTHING (1111&é1e€) 2 4 4

EVERYTHING (1111210 1) 245
EVERYTHING lanir iyl -1- -0 =+
EVERYTHING (1111313331 249
EVERYTHING C T I X XX I DD 52

EVERYTHING (1 11211801) 253

4-14
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CONTROLLING YOUR PRINTER

Bit-lmage Graphics

Your RX printer, in addition to being able to print the matrix parterns
stored in its ROM memory, can aso print dot patterns designed by you,
the user.

This function is caled dot or bit-image graphics.

“Dot graphics’ refers to the fact that in this mode you choose which
dots of the dot matrix are to be printed (which pins of the print head are to
fire). “Bit-image” refers to the fact that a binary (bit by bit) representation
is used to indicate, or address, the pins of the print head.

Bits and dots

Before giving any actual examples, let's first consider what would be the
most logica way of telling the printer which pins it should fire.

At any given dot position, each pin of the print head must be in one of
two states-it is either firing or it is not. In this sense, the pins can be
thought of as binary digits that are either “1” (firing) or “0” (not firing). It
makes sense then that an 8-bit binary number is enough to address each pin
of the print head. Binary data “11111111" (255) would thus tell the printer
to fire the pins and “00000000" (0) to fire none of them.

To show this in practical terms, let's bring ' back the uppercase T used in
Chapter 3 to demonstrate the firing order of the pins, The data for each dot
position of the uppercase T is shown below:

9 ole olo® oo oee0
. }
o)
1 2 3 4 5
(10000000) (10000000) (11111111)  (10000000)  (10000000)
128 128 255 128 128

Fig. 4-1 Print Data for Uppercase T

In other words, the data to print uppercase T is sent to the print head in
the order of: 128, 128, 255, 128, 128.
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CONTROLLING YOUR PRINTER

How to do it

The preceding discussion gave an idea of how to calculate the data to be
sent to the printer as bit-image data. Before you can send this kind of data,
however, you must first tcll the printer that you're entering Bit-image
mode and that it should treat the data that follows as bit-image data |,
would also be nice to tell the printer how much data to expect.

This is what we do with bit-image codes ESC K, ESC L, ESC v,
ESCZ, and ESC e .

Bit-image printing is performed one line at time. Since the density (dots
per inch) of the graphics printed by each control code is different, the total
number of data that can be sent for each code is also different.

The first type of bit-image printing is Normal-density mode. In this
mode, the dot patterns are printed in a density abour equal to that for
normal pica-sized characters. The maximum number of dot positions that
can be printed in a single line is S16. The input format for the*ESC K
instruction that controls normal-density bit-image printing is:

CHR$(27);"K”;CHR$(n1);CHR$(n2);CHR$(d,);CHRS(d,);...
CHRS$(dp1n2);

To find the total number of bit-image data, n2 is multiplied by 256 and
added to the value of nl.

For instance, let's try printing uppercase T in bit-image mode.

First, if we calculate the number of data we see that it is 5 with one blank
for a total of 6. This translates into values of 6 and 0 (6+0x256)for nl and
n2. The bit-image data used here is that shown in Fig. 4-1.

10 LPRXNT CHR#$(27) ;"K";CHR$ (&) 3CHRS (@) 3
20 LPRINT CHR$(128) ; CHR# (128) ; CHR$ (253) ;
30 LPRINT CHR#%(128) ;CHR#$(128) ;CHR$ (8) 3

Yes, it is much easier to send an ASCIl code for the letter T to the
printer and let it do the hard part; that's why we have the character codes.
There is, however, a whole new world of computer graphics that the
Bit-image mode opens up for you.
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CONTROLLING YOUR PRINTER

The Graphics Delight Program

In the same way that the Great Escape program let you print out data in
cach of the different print modes, this program lets you do the same thing
for graphics.

10 INPUT “BIT | MAGE CDDE (K, L, ¥, Z)";CODES$
20 INPUT "nl and n2 PLEASE" ;N1 ,N2

30 INPUT “HOW. MANY BI T- | MAGE DATA”; DCOUNT
40 DI M D(DCOUNT)

50 FOR J=1 TO DCOUNT

60 INPUT "DATA";D (1)

70 NEXT J

80 LPRINT CHR$(27) ; CODE$; CHRS (N1) 3 CHRS (N2) 3
85 FOR L=l TO (N1+N2%#254) /DCOUNT

90 FOR K=| TO DCOUNT

100 LPRINT CHR$(D(K));

110 NEXT K

115 NEXT L

120 END

Input this program exactly as it appears above. When you RUN the
program, it will first ask you to input the control code that you want to
execute for bit-image printing.

Your choices here aree ESC K, ESC L, ESC Y, and ESC Z which
select Normal, Double-density, Double-density double-speed, and
Quadruple-density  bit-image print modes.

As the names of each of these modes suggest, the maximum 816
dot positions per inch of the Normal bit-image mode doubles to 1,632
for Double-density, and doubles again to 3,264 positions per line in
Quadruple mode.

The higher the dot density used, the higher the resolution (quality) of
your graphics. The price you pay is speed-in double- and quadruple-
density graphic printing, the print speed drops to about half that for
norma density.

As a compromise solution, there is aso a Double-density double-speed
mode that gives you extra speed but cannot print horizontally adjacent
dots.

We will execute our first RUN through the program in Normal-density
mode, so input “K.”
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CONTROLLING YOUR PRINTER

We are not alone

Let's say you want to bring not just one, but a whole attack squadron of
space invaders down upon yourself. We show you how to do this.

Here we'll assume that the average width of a space invader is 12 dot
positions (plus one so their wings don't brush). This means that 13 bit-
image data will be enough to describe a single invader.

If we feel that a squadron of 30 should do the trick, we get a total of 390
(30%1 1) bit-image data

To find nl and n2, we then divide 390 by 256 and get a quotient
of 1 with remainder of 134, These become the values for n2 and nl,
respectively.

Input these values with a comma between them. The program will then
ask you how many data per space invader. Input “13” and press the
RETURN key.

The program will now ask in order for the data for a single invader.
Input:

4 10 26, 58 103 231 231103 58 26 10 4 O

Fig. 4-2 Bit-Image Space invader
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CONTROLLING YOUR PRINTER

When you input the last data, your computer will think a while (quite a
while when the bit-image to be printed is gcnuinely complicated) then, and
then, AAARGH !!!

O N s U 2 S o S N NN N N N 0 SO S0 S N N 0 - N N N, NG W 2 S

——

Let's try that once more, this time in the Double-density mode. This
time when the program asks for a control code, give it an “L.” Input the
rest of the data exactly as in Normal density mode.

When the program prints, you'll find that the attack squadron is bearing
a hasty retreat across the universe.

The main thing to watch when executing this program is to get the.rnght
values for nl and n2. If they’re not correct, you end up sending the
printer more data than it was told to expect for bit-image data. When it gets
these data, it has no choice but to print them as character codes.

With that one word of caution, we leave you to get some graph paper,
figure out where you want your dots to go and have yourself a good time.
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CR CARRIAGE RETURN

Format ~ CHRS(13);

Function This codc starts the printing.

When all the characters in the print buffer have been printed,
the print head returns to the left margin.

You can set your printer with a DIP switch setting so when a
carriage return is sent, it also automatically performs line feed.
See Chapter 3 for detalils.

If the printer has no characters 1o print (or if they are all Space
code), the print head will not move when you send it a CR
code. If the printer has been set to perform line feed, however,
it will faithfully do so even if it has nothing to print.
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LF

LINE Fern

Format

Function

CS 226 (H)

CHRS$(10);

This code advances the paper set in the printer the equivalent
of one line. You can set'the amount of the line feed (the

distance the paper advances) using the control codes detailed
elsewhere in this chapter.
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FF FORM FeED

Format CHR${(12);

Function  This code advances the paper to the next top of form position.
The top of ferm position is the vertical position of the print
head when you rum the power to the printer on, send an
ESC @ to initidlize it, or set the page length with ESC C. The
printer remembers this position-and advances the paper to that
spot on the next page when it receives this code.
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ESC @ INITIALIZES THE PRINTER

Format

Function

Cs 226 (H)

CHR${27);“@";

This code initializes the printer. In other words, it returns the
printer to the same condition as when power has just been
turned on. Any print modes or margins that have been set will
be cleared and only those conditions indicated by the settings
of the DIP switches will be in effect.
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ESC M Em PrrcH

Format  CHR$(27);“M";

Function  This code causes characters to be printed in elite pitch. Elite
type fits 12 characters to an inch.

Because this control code takes precedence, if a code that
selects emphasized characters is aso input, the new code will
be seemingly ignored. What has actualy happened is that the
printer has set an interna flag to take note of the fact that
Emphasized mode has been requested; you will get your
Emphasized characters as soon as you return to printing pica
characters (ESC P).

Example

Elite characters
Pica <characters
Condensed characters
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ESC P Pica Pricit

Format CHR$(27);"P";
Function This code cancels the dlite print set by ESC M.

When this code is input, the printer returns to pica print. This
code cancels only dlite print and leaves all other modes, such as
Enlarged or Condensed, in effect.

Example

Fi ca characters
Elite characters
Condensed characters
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SO ENLARGED PRINT (ONE LINE)

Format CHRS$(14)

Function This code prints enlarged type for one line. That is, the charac-
ters starting from CHRS( 14) to the end of the line (line feed or
carriage return) are printed as enlarged characrcrs.

ESC SO is another way of writing this code; the function is
1dentical either way. A line feed, DC4, or ESC W0 can al be
used to end Enlarged mode set by this code. This code is useful
for printing section titles and other one-line captions.

Example
Fica FFi ca enlarged
Llite EI i te enl arged
Condensed Condensed enl arged
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DC4 CANCELS ENLARGED PRINT

Format CHR$(20);

Function This code cancels Enlarged print mode set by the SO (or
ESC SO) code but not that set by the ESC W1 code.

As shown, there are a number of codes that can be used to set

and cancel the Enlarged print mode. How these codes relate is
summarized below.

Sets Cancelled by

SO0 LF, DC4, ESC WO
ESC SO LF, DC4, ESC WO
ESC W! ESC wo

We should note here that the LF code also contains a CR code.
This is why codes like ESC SO and SO that are cancelled by
CR are adso cancelled by LF.
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ESC W ENLARGED PRINT
‘J\‘\

Format  CHR$(27);*W”;CHR$(n);
n=1or 49 Sets Enlarged print mod;
n=0 or 48 Cancels Enlarged print mode

Function This code sets (n=1 or 49) and cancels (n=O or 48) the
Enlarged print mode. The difference betwsgen this code and the
SO code is that because it is not cancelled by line feed, ESC W
alows you to print Enlarged print over several lines.

ESC W1 can only be cancelled by ESC WO.
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Sl

ConDensED Priciy

Format

Function

Example

CS 226 (H)

CHRS$(15);

This code causes characters to be printed as condensed charac-
ters (17 character per inch).

This code can be used in combination with SO (Enlarged
mode) to print condensed enlarged characters.

Condensed emphasized characters, however, cannot be
printed. If the printer is aready in Emphasized mode when

“you instruct it to print condensed characters, this setting will

seemingly be ignored. You will get your condensed characters,
however, as'soon as you leave Emphasized mode.

The exact same thing happens if you tell the printer to print
condensed characters when it is aready set for elite characters.

Sl can also be expressed as ESC Sl. The effect is =xactly the
same.

Condensed characters
Fi ca characters
Elite characters
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DC2 CanceLs CONDENSED M obE

Format  CHR$(18);

Function If you are printing condensed characters when you send this
code to the printer, it cancels the Condensed mogie and returns
to printing normal characters.

If you are printing elite-sized or emphasized characters with

the Condensed mode waiting its turn (see Sl for details), this
code will cancel the waiting condensed mode.
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ESC

E EMPHASZED PrinT

Format

Function

Example

Cs 226 (H)

CHRS$(27);“E™;

This code sets the Emphasized character mode. This code
causes the print head to overprint the dot pattern for a given
character, shifting it dightly to the right. Emphasized mode
gives you higher-quality, more distinctive printing.

Because this mode prints two dots for each dot of the pattern,
printing speed drops to approximately 50 cps (characters per
second)-about half the normal printing speed. Emphasized
mode is cancelled by sending ESC F to the printer.

Emphasized €lite characters cannot be printed. If you send
ESC. E to the printer when it is printing €elite characters, it will
put the Emphasized mode on hold (see ESC M for details).

Condensed emphasized characters also cannot be printed. In
this case Emphasized mode takes precedence (seg Sl for de-
tails). ‘

Fica Pica emphasized
Elite Elite emphasized
Condensed Condensed emphasized

233



ESC F CANCELS EMPHASIZED PRINT

Format  CHRS$(27);“F";
Function  This code cancels the Emphasized print mode set by ESC E.
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ESC G DOUBLE-STRIKE PrINT

Format  CHR$(27);“G”;

Function This code overprints characters with two passes of the print
head. After rhe first pass. rhe printer advances rhc paper by
about one third of a dor. This fills in the vertcal gap between
dors for higher-quaity printing.

Double-strike mode can be used in combination with any of
the other print modes.

Example
Pica Pica double-strike
Elite Elite double-strike
Condensed Condensed  double-strike
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ESC H CANCELDousLe-StrixePRINT

Format  CHR$(27);“H";
Function This code cancds the double-strike mode set by ESC G.
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ESC S SUPER/SuBsCRIrT

Format

Function

Example

cs 226 (H)

CHR$(27);“S”;,CHRS$(n);
n=0 or 48 Sets Superscript mode

n=1 or 49 Sets Subscript mode

This code sets the Superscript or Subscript mode. Supcrscripl
mode prints 1.6mm characters in the upper half of the print
line and Subscript mode prints 1.6mm characters in the lower
half of the print line.

These characters are formed using umdirecrional double-strike
printing.

Cancel this mode using ESC T.

» 3 i ©
Fica Fice muperscrilpe Pica subsecripe
. ipt
Ellte Flite superscrip E)ite subescript
Condensed Condsnaad supsracript Condenned submcript
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ESC T CANCEISurer/Suscrrr

Format  CHR$(27);“T”;

Function This code cancels the Super/Subscript mode set by the ESC S
code.
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ESC — UNDERLINE

Format CHR$(27);“~";CHR$(n);
n=l or 49 Sets Underlined print mode
n=0 or 48 Cancels Underlined print mode

Function This code sets or cancels the Underlined print mode. The

underline is printed as a continuous line in al print modes; this
code is ignored, however, in Bit-image mode.

This is underlining code ESC -1

2
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ESC 4 ITALIC PRINT

Format CHR$(27);4”;

Function This code sets Italic mode. Italic mode can be combined with
any of the other print modes. It does this by selecting the
aternate character set in ROM codes 160 to 254 and printing
them instead of codes 32 to 126.

Pica Picaitalic
ElLite Eljteitalic
Condensed Condensed italic
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ESC 5 Cancers Irauce PrinNt

Format CHR$(27),“5";

Function This code cancels the Italic mode set by ESC 4.
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242

ESC

R

SELECTS CHARACTER SET

Format

Function

Example
(2] =
0 #
1 #*
2 *
3 £
4 #*
5 #
& #*
7 [ Y
8 %
9 #*
1@ #*

CHRS$(27);"R",CHRS(n);

n=0 o 10

This code lets you select among international character sets.
The RX printer can “speak” 10 languages using the codes
stored in its ROM memory. The character set that you select
here (using n) will remain in effect until another ESC R code

is sent to the printer.

n Country n Country n Country
] U.S.A 4 Denmark 1 8 Japan

1 France 5 Sweden 9 Norway
2 Germany 6 Ltaly 10 Denmark |1
3 England 7 Spain ]

B & &4 PI T PSS A  TO 1TI 1T4 12D 126
$ - ] L AN b} ~ N £ | by "~
s A . c S ~ : é a &

*$ § A o U -~ * a o i 3
¥ @ L \ ] -~ * { § 3 ~
* @ & o A -~ * = r a ~
5 & A& © A U & & & a @
E @ * \ é -~ 1] a o ) i
* @ i N é -~ * - A 3 ~
$ @ C ¥ ] ~ * { H 3} ~
] & [ 3 o A U & a ” a i
: [ £ 2 a U ) a ~ a i
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ESC m SPECIAL CHARACTER GENERATOR

Format  CHR$(27);“m”;CHR$(n);
n=4 Selects graphic characters

n=0 Selects control codes

Function This code tells the printer how you want it to treat ROM
codes 128 to 159. These codes can either be used as standard
control codes (n=0) or for graphic characters (n=4).

This selection can also be performed by DIP switch |-2. See
Appendix for detals.

Example

L4 120 2 q 1= > L4 1> ? < 1=X1 ? L P - -4 b L4 A 3ZE b
+ + T 1 F -

< A= ? < 1 =D > < 13s ? < 137 » q 130 > < A=y H]
| T 3 - - #

< 1490 ] L 143 3 < 1a2 ? L4 183 ? < 144 > (.‘;,145 >
n - 1 ® o L ]

< PN ? 8 b - g 2 < 18 > L4 b e > < 1@ > L] 153 ?
> L L ] o = +

[4 1> > < 1803 ] L 154 ] < 1983 ? < 184 H] < A >
] Uy X T 4 S

¢ 1me > « 18% )
= +

These characters are the same as those used with the Epson
HX-20 Notebook Computer.
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ESC O 1/8 inci LINE SPACI NG

Format  CHR$(27);“0";

Function This code changes the line spacing (the amount that the printer
advances the paper when it performs line feed) to 1/8 inch.
This distance corresponds exactly to the height of a 6-by-9 dot
matrix pattern, so you can print 9-pin bit-image graphics and
not leave gaps between lines.

Example
1/8 inch Line Spacin
1/8 inch "Line Spacin
1/8 inch Line Sparinn
i/B inch Line Spacind
/8B inch Line Spacing
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ESC 1 7/72 IncH LINE SPACING

Format

CHRS$(27);*17;

Function This code changes the line spacing to 7/72 inch, equivalent 1o

Example

CS 226 (H)

the vertical spacing for seven dots. Since standard characters
are printed in a 5-by-7 dot matrix, this setting leaves no space
between lines, which comes in handy for 8-pin bit-image

graphics.

7D 1 1
L7728 1ng ine Hpacin
773 inep HAE s
P/Z28 1N ;

7772 inch Fine 5 acin
7772 1nc 1ne Lpacin
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ESC 2 1/6 LINE spacinG

Format  CHR$(27);"2";

Function  This vode changes the line spacing to 1/6 inch, the height of 12
dots, This scuing is the default setting and is automatically
selecied when the printer is switched on.

Example

1/6 inch Line Spacing
J/I6 inch Line Spacing
1/6 inch Line Spacing
1/&6& inch Line Spacing
1/6 inch Line Spacing
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ESC J n/216 Parer FErD

Format

Function

CS 226 (H)

CHRS;“J”;CHR$(n);

This code lets you execute line feed for n/216 inch for ultra-
precise control of line spacing.

The size of the line feed you want to perform is specified by n
as shown above. Because this code includes a line feed (LF),
the printer advances the paper when you send it this code. This
contrasts with ESC 3 that sets, but does not execute, line feed.

Because of the minute distances involved, the accuracy of
paper feed performed when n=I or n=2 is not assured.
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ESC 3 n/216 inch LINE SPACING

Format  CHR${27);“3”;CHRS$(n);
n=l to 255

Function  This code sets the line spacing to n/2 16 inch. A line spacing of
1/216 is equivdent to 1/3 the vertical spacing between dots.

Dot

Dot 1
11216 inch

172inch

Example

1@ FOR I=1 TO 1@
28 LPRINT CHR$(27)3;"3"3CHR$(I)

38 LPRINT “LINE SPACING ———————mmm "
4@ NEXT

EINE BRARING =cczmmmeec
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ESC A n/72 INCH LINE SPACING

Format

CHR$(27);“A”;CHRS(n);
n=0 to 85

Function This code sets the line spaging to n/76 inch. Line spacing Of

Example

CS 226 (H)

1/76 inch is the amount of vertical spacing between twe dots.

10 FOR I-1 TO 10
20 LPRINT CHR$(27)3"A";CHR$(I);
30 LPRINT “LINE SPACING

40 NEXT
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ESC | (el SeTS LEFT MARGIN

Format CHR$(27);"1”; CHRS$(n);
n=0 to 78 Pica and emphasized characters
n=0 to 93 Elite characters
n=0 to 128 Condensed characters

Function This code sets the left margin according to the currently
selected character width. This code is used in combination
with ESC Q to set the left and right margins of the print area.

Since the margin is set as the number of characters, the location
of the left margin will depend on the current character width.
The range of values that can be specified for n is therefore
different for each print pitch.

In Enlarged mode, the values that can be specified for each
type pitch will be haf of those shown above.

The horizontal TAB postions are calculated from the left
margin. Sending ESC | to the printer to set a new left margin
will cancel the existing TABs; TABs specified after that will be
based on the new left margin.
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ESC Q SETs RIGHT MARGIN

Format  CHR$(27);“Q”;CHRS$(n);
n=2 to 80 Picasized and emphasized characters
n=3 to 96 Elitesized characters
n=4 to 132 Condensed characters

Function This code sets the right margin.

The value specified here for n must be at least 2 greater than
the left margin setting in Pica or Emphasized mode, } greater
in Elite mode, and 4 greater in Condensed mode.

In Enlarged mode, the values that can be specified for n for
each pitch will be half of those shown in the format above.

You should place this code on a program line by itself or else at
the start of the line. Otherwise, data appearing before rhe code
in the line may be lost.
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ESC D SeTs HORIZONTAL TAB

Format  CHR$(27);"D";CHR$(n,);CHRS(ny);-..CHR$(n,);CHRS$(0);
n=[1o0 132
k=110 32
Use this code to specify horizontal TAB positions. You can
indicate as many as 32 horizontal TABS by specifying values
for n,...n, as shown above. These values should be specified
from smallest to largest.

You must input CHR$(O) at the end of the TAB specifi-
cation. Otherwise, the TABs will not be set correctly.

Once you've set the TABs, the print head will move to the
next TAB each time you send it an HT code.

The printer calculates these positions by multiplying the num-
ber of characters (specified as n) by the current character
width. These distances are then remembered as absolute values
which means that they will not change even if you start pring-
ing characters of a different pitch.

You can specify TAB positions up to the 80th character posi-
tion for picasized characters, to the 96th position for €lite, and
to the 132nd position for condensed.

The default setting is a TAB every eight character positions.
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HT

Execures HorizoNTAL Tan

Format

Function

CS 226 (H)

CHR$(9);

Sending this code to the printer moves the print head to the
next horizontal TAB position. The ESC D code is used to s¢t
these positions. When you turn the power for your printer on,
horizontal TABs are set at every eight characters. If more than
one HT is input, the print head moves that many TAB posi-
tions to the right. If you input so many HTs that the print
head moves past the right margin, it will return to the left
margin of the next line and continue printing from there.

Note that you may not be able to use this code in the version
of BASIC used by your computer. In this case, try sending
CHR$(137). It should work fine.
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ESC B SeTs VERTICAL | AB

Format CHRS(Z?);“B”;CHR$(n1)§CHR$(n2);n,.CHRS(nk);CHRS(O);
n=Il to 254
k=1 to 16

Use this code to set the vertical TAB positions.

You can indicate as many as 16 verticd TAB postions by
specifying values far n as shown above. These values should be
specified from smallest to largest.

You must input CHRS$(0) at the end of the TAB specifica-
tion. Otherwise, the TABs will not be set correctly.

Once you've set the vertical TABs, the paper will advance to
the next verticd TAB every time you send the printer a VT
code (explained next). The printer calculates these positions by
multiplying the number of lines (n) by the current iine spacing.
This position is then remembered as an absolute value, which
means it will not change even if the line spacing itself is
subsequently  changed.
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VT Executes VERTICAL Tag

Format CHRE{1 1);

Function  Sending this code to the printer causes the paper to advance g
the next verticd TAR position (set by ESC B or ESC h).

Since this code contains an LF, it cancels the Enlarged print
mode set by SO.
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ESC b PRESETS VERTICAL FORMAT

Format  CHRS$(27);“b”;CHR$(m);CHRS$(n,);...CHRS(n,);CHR$(0);
m=0 to 7
n=1 1t 254
k=l to 16

Function  Your printer can remember up to eight different sets of vertical
TAB settings. This code is used to program these formats, that
is, to preset the vertical TABs for each page format.

For example, you could set TABs at the 3rd, 5th, and 15th
lines for format 1 and at the 6th, 10th, and 30th lines for format
2.

To set the vertical TABS specify the format number as m as
given above. Then specify the vertical TAB postions as
Ny...n,. Vaues for n are specified in exactly the same manner
as they are with the ESC B code.

You must input CHR$(O) at the end of the TAB specifi-
cation. Otherwise, the TABs will not be set correctly.

The printer automatically selects format O when power is
turned on. This is also tine format set by ESC B.
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ESC / SELECTS VERTICAL FORMAT

Format CHR$(27);“/";CHR$(n);
n=0 to 7

Function This code selects from among the vertical TAB formats set b,
ESC b.

Send this code to the printer with the desired format number
specified as n above.

If format O is selected, the verticadl TABs set by ESC B will be
in effect.

ESC b sets vertical
TABs for formats 0 to 7

/

5 4
ESC B sets | /T
104 vertical TABs
for format 0 131

204

~ |

ESC / selects among
formats 0 to 7

251
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ESC e HORIZONTAL/ VERTICAL TAB

Format  CHR$(27);“e”;CHRS$(m);CHRS(n);
m=0 or 1

Function  This code sets vertical (m= 1) or horizontal (m=0) TABs every

n lines or characters. For vertica TABs, a TAB postion that
exceeds the length of the page will be ignored and for horizon-
tad TABs, the minimum value for n is 2 (pica characters).
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ESC f Paper FEED/TAB EXECUTE

Format

Function

CS 226 (H)

CHR$(27);“f";CHR$(m);CHRS$(n);
n=0 to 127
m=0 or 1

This code can be used to advance the paper (m= 1) or move the
print head to the right (m=0). The units for these operations
are lines and characters spaces, respectively, specified by n.
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ESC C FORM LENGTH

Format CHR$(27);*“C”;CHRS${n);
n=1 to 127 (number of lines)
CHR$(27);“C”;CHR$(0);CHRS(n);
n=1 to 22 (inches)

Function This code sets the form length, or how much the paper is
advanced when FF (form feed) is performed. As shown above,
the form length can be specified either as the number of lines
or in inches.

If the form length is specified in lines, the printer multiplies the
value specified as n by the current line spacing.

The printer remembers the form length as an absolute value.
This means that it will not change even if the line spacing is
changed.

The position of the print head when this code is input becomes®
the new top of form position.

DIP switch pin 1-4 is used to set either 11- or 12-inch form
length for the default value.

Note that input of this code cancels the amount that the paper
automatically advances to skip over the perforation at the end
of the form (set by ESC N code, described next).
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ESC N SKIP-OVER-PERFORATION

Format

Function

CS 226 (H)

CHRS(Z?);"N“;CHFis(n);

n=110127

This code is used to set the number of lines that will e left
blank at the bottom of the form when printing on continuous-
fced paper.

For example, to leave the last five lines of the form blank, send
this code to the printer with a value of 5 for n.

Then when the prinrer reaches the fifth line from the bottom
of the form (set by ESC C), it stops printing and advances the
paper to the next top-of-form position. Any setting that ex-

ceeds the form length is ignored.

The sctting performed by this code is cancelled if ESC C is
sent to the printer 10 s¢t a new form length.

You can set a I-inch “skip-over” by setting DIFF switch pin
2-4 to ON.
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ESC O CANCELS SKIP-OVER-PERFORATION

Format  CHR$(27);"“0";

Function  This code cancels the skip-over-perforation set by ESC N. It
does not affect any other aspect of the page format, such as line
spacing, left and right margins, etc.
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ESC K NorRMAL-DENSITY BIT-IMAGE

Format CHR$(27);“K”;CHR$(n1);CHRS(n2);CHRS$(d,);...
CHR$(dp11n2);

Function This code sets Normal-density bit-image mode. In this mode,
data (dy...dn1yn) SeNt to the printer are treated as bit-image
data that direct the firing of each pin of the print héad.

nl and n2 together specify the total number of bit-image data
to be sent to the printer.

nl is the modulus (remainder of integer division) of the total
number of data by 256; n2 is the quotient of this division.

Refer to Chapter 4 Bit-Image Graphics for-details.

The maximum number of data that can be specified for one
line of printing in this mode is 480.

Bit-image and Text :nodes can be mixed on the same line. In
this case, however, the total number of bit-image data that can
be specified is decreased for each character of text data; by 6
data for each pica or emphasized character, 3.5 for each con-
densed, and 5 for each elite character. These values are doubled
for Enlarged mode.
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ESC L

DuAL-DENSITY Brr-IMAce

Format

Function

CHRS$(27);“L”;CHR$(n1);CHR$(n2);,CHRS$(d,);...
CHR$(dn1 m2)

This code sets Dual-density bit-image mode. The function of
this mode is identical to that of Normal-density mode except
that twice the number of data can be printed per line. The total
number of bit-image data per line in this mode is 960.

Different bit-image modes as well as bit-image and text print-
ing can be mixed on the same line.

If dua-density bit-image printing is mixed with text data, the
total number of bit-image data that can be specified is de-
creased for each character of text data; by 12 for each pica-
sized or emphasized character, 7 for each condensed, and 10

for each elitesized character. These values are dcubled for
Enlarged mode.

B  Direction of print head
Print head fires between
/normal dot positions.

Normal  density Dual density

CS 226 (H)

Printing speed in this mode decreases from 10 II'S (inches per
second) to 5 IPS.
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ESC Y DouBLE-SPEeD, DUAL-DENSITY BIT-IMAGE

Format CHR$(27);“Y”;CHR$(n1);CHR$(n2);CHR$(d,);CHRS$(d,)...
CHR$(d,,1,,.2);

Function This code sets Double-speed dual-density bit-image mode.

The function of this mode is identical to that of ESC L except

that, because horizontally adjacent dots are not printed, a print
speed-of 10 IPS is maintained.
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ESC Z QuaDRUPLE-DENstTY Brr-IMace

Format CHR$(27);“Z”;CHRS$(n1);CHR$(n2);CHRS(d,);...
CHR$(dn1m2)

Function This code sers Quadruple-density bit-image mode.

The function of this mode is identical to that of Normal-
density mode except that four times the number of data can
be printed per line. The total number of bit-image data per
line in this mode is 1,920.

In this mode, horizontally adjacent dots are not printed. The
print speed is 5 IPS, the same as that of Dual-density mode.
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268

ESC *

Brr-IMAGE SELECT

Format CHR$(27);“*”;CHR$(m);CHR$(n1);CHR$(n2),CHR$(d,);...

CHRs(dnhnz);

Function This code selects the bit-image mode.

The value of m selects the mode as shown in the table below.

. d | Equivalent
m |Mode Dovinch | Mieochiteey | - code
0 Normal density 60 16 ESCK
1 Dual density 120 8 ESCL
2 |Double-speed 120 16 ESCY
Duat density .
o3 Quadruplc density 240 8 ESCZ
4 CRT Graphies 80 8 —
6 CRT Graphics I 90 8 —_

For details of operation, refer to the description of each code.
m=4 selects CRT graphics mode which is optimal for making
hard copies of the CRT display.
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ESC ? REDEFINES BIT-IMAGE MODES

Format

Function

cs 226 H)

CHR$(27);“?";"n$";CHRS(m);
n$=K, L, Y, or 2
m=1to4, or6

This code lets you redefine the bit-image modes.

For example, ESC L, which normally selects Dual-density
mode, could be redefined to select Quadruple-density mode.
By using this code at the beginning of a program that has
aready been developed, you could change the result of prog-
ram execution without having to rewrite ESC L every time it
occurs.
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ESC A 9-PIN BiT-IMAGE

Format CHR$(27);**";CHR$(a);CHRS$(n1);CHR$(n2);CHRS(d,);
CHR$(d,);CHR$(d.y);CHRS(d 2 );...CHR3(d1,020);
a=0orl
H: High byte, L: Low byte

Function This code sets the 9-pin bit-image mode.

a specifies the dot density. When a=Q, norma density (60
dots/inch) is specified. When a- 1, dua density (120 dots/
inch) is specified.

Uppermost pin of

print head

MSB -o<J

High byte

Low byte

NNERRNExO OO OO0
SINEEIESEeY Tof Yul Yol

As shown in the figure, the high byte specifies which of the
high-order 8 pins of the print head are to fire and the MSB of

the low byte determines whether or not the 9th pin of the print
head is to fire.

Two bytes must therefore be used to print each dot position
and the number of dot positions is half of the value specified
by nl and n2.
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BEL SounDs Buzzer

Format CHRS$({7};

Function This code causes the buzzer on the printer to sound for
approximately 0.2 second.
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CAN CANCELS DATA IN THE PriNT Buitk

Format  CHR$(24);

Function This code cancels all data on the line (clears the print buffer).
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BS BACKSPACE

Format  CHRS(8);

Function  This code moves the print-position back one character space.
The size of the space depends on the pitch (width) mode being
used. For instance, if vou are printing in Enlarged mode, BS
will move the print position back the equivalent of two pica
Sp.‘lcc.‘i.
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DEL

CANCELS LAST CHARACIER

Format

Function

CS 226 {H)

e

CHR$(127);

This code cancels the last printable character {code other than a
control code) sent to the printer. DEL is ignored when print-
ing bit-image graphics.
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ESC 9 parer  END  DETECTOR- ON

Format CHRS(27);“9™;

Function  Your RX priner is provided with a function to switch the
printer off line when it detects the end of the paper (you can
resume printing by placing new paper in the printer and press-
ing the ON LINE switch). This code is used to enable this
function.
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ESC 8 ParER END DETECTOR~QFF

Format
Function

Cs 226 H)

CHRS(27);"8";

The ESC 8 codce disables the paper end detector to alow you
to print up to the end of the last page or when printing single
sheets. The paper end detector cah dso be disabled by setting
DIP switch pin |-5 to ON.

Note that this code is not effective if sent to the printer after
the printer has alrcady detected the end of the paper and gone
off line.
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ESC < UnDIRECTIONALPRINT (oNeLINE)

Format  CHRS$(27);“<";

Function This code sets unidirectional printing for the current line only.
In this mode, printing is performed only when the print head is
moving from left to right and results in improved vertical
adignment of dots.
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ESC U UNIDIRECTIONAL PRINTING

Format

Function

Cs 226 (H)

CHR$(27);“U”;CHRS$(n);
n=1 or 49 Unidirectional printing
n=0 or 48 Bidirectiona printing (except bit-image graphics)

This code sets unidirectional printing. In contrast with
ESC <, this setting remains in effect after the first line has
been printed.

Unidirectional printing is useful mainly to improve the vertical
dignment of dots. Normally, the quality of bidirectional print-
ing is more than enough. There may be occasions, however,
when you want the extraprecise vertica alignment of un-
idirectiona  printing.
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ESC s Harr SPEED PRINTING

Format CHR$(27);“s”;CHRS$(n);
n=1 or 49 Sets half speed printing
n=0 or 48 Cancels haf speed printing

Function  This codes sets or cancels half speed printing.

Half speed printing reduces the normal printing speed of

100 cps to 50 cps. This reduces pﬁmer noise for a quieter
home or office environment.
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