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Preface

Congratulations on having purchased a serial, impact dot matrix printer that
offers you more quality, greater flexibility and convenience, and superior
reliability than you could find in any other printer in the same price range.

As you already know (or are about to learn), the Gemini-10X and
Gemini-15X let you print both regular and italicized alphabets, as well as
normal, elite (smaller), condensed, enlarged, emphasized, and double-strike
characters. You can print on regular stationery, multiple-sheet forms, fan-
fold computer paper, or paper fed from a roll (European style).

The graphics capability provided by the Gemini printers is limited only
by your graphic talents, and includes three bit-image modes: Low Resolu-
tion (60 by 72 dots per square inch), High Resolution (120 by 144) and Ultra
High Resolution (240 by 144). With all this printing power at your fingertips,
what are you waiting for? Let’s get started!

This User's Manual is organized to serve both the first-time user and the
sophisticated computer buff. The first five chapters provide the basics you
need for putting your printer to work in most home and office applications.
Chapters 6 through 10 deliver information for intermediate and advanced
users, supported by technically rich appendices. If you are a beginner, you
might want to look at Chapters 6-10 sometime in the future, when your
curiosity about how the printer does what it does has replaced your initial
interest in what it can do.

Take a moment to examine the Table of Contents on the following page.
It shows you how this manual is organized to best serve your information
needs. You should note, if you are just now unpacking your new printer from
its shipment packaging, that Appendix G shows you what you have and how
it all fits together. This manual’s first several appendices are computer-
specific, and help you connect your new Gemini with your computer. At the
back of this manual, there is a glossary that gives simple definitions of com-
mon terms. Following the glossary is an index to help you quickly find
answers to your questions.

A Quick-Reference Guide is printed on the inside folding flap of the back
cover. By reading this manual carefully, and practicing with your Gemini, you
should soon be able to achieve full printer performance just by referring to
this Quick-Reference Guide.

Congratulations on your purchase of a Gemini. May it work for you long
and well.
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This User’s Manual serves the operators
of the Gemini-10X and Gemini-15X printers.

The Gemini-15X can handle paper up to 15.5 inches wide, and can
print more characters per line.
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INTRODUCTION

Allow us to introduce you to your Gemini printer: “Gemini, this is
your new user.’ “User, this is the remarkable new Gemini — a
versatile and dependable printer that lets you do tricks with the
dot matrix and bit image capabilities’’

In this chapter, we’ll answer the question: What are the parts
of the printer and how do they work together? We’'ll define the
operating environment for Gemini, and we’ll discuss its technical
specifications. If you are just now unpacking your newly acquired
Gemini, refer to Appendix G to learn how the pieces fit together,
then return to this chapter to discover how to put your printer to
work for you.

A TOUR AROUND GEMINI

Let’s begin with a tour around the outside of the Gemini. On the
top, right, front part of your machine, you'll see the control panel
(as shown in Figure 1-1). These three buttons and the four status
lamps are your day-to-day operational controls. These are fully
explained later in this chapter, but for now we’ll move on because
this is an express tour.

On the right side of your printer is a large knob and, toward
the back, you’ll find the “on/off”’ power switch. The knob is
attached to the platen (pronounced plat-en), which is the padded
roller around which the paper is fed to the printing mechanism.
Hence, the handle is called the platen knob, and allows you to
manually turn the platen (with the power “off”), just like on a
typewriter.

The power switch, located on the lower right side, is the
“on/off” switch that controls the flow of electricity to your
machine. The Gemini printers use U.S. standard 110-120 volt A.C.,
found in wall outlets of homes and offices. As a safety precaution,
you should make sure that your printer is turned “off” before
plugging the three-pronged safety plug into the electrical outlet.

Turning the corner and examining the back of your machine
(as shown in Figure 1-2), you'll see the power cord, grounding
connector, interface ports, and DIP switches.

The DIP switches (a popular acronym for the electronic term,
“dual in-line package”) control important printer functions. Some
companies call these “microswitches” because their engineers
made them so small you almost need a microscope to find and
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set them. Other products call them “internal switches” because
you must take their printers apart to get to them. The Gemini DIP
switches are easy to set, which is explained in Chapter 4.

Next to the DIP switches is the connector for the parallel
interface. This is where you connect your Gemini to your personal
computer, so they are “interfacing;’ and able to communicate with
each other. (Appendices A through F provide information on
hooking-up your Gemini with six widely used types of
microcomputers.) This connector is for a “parallel” interface, a
type of interfacing that is accomplished by having the printer
“parallel-wired” like a string of double-wired Christmas lights,
where each lightbulb burns independently. Data from your
computer is sent down the cable wires to your Gemini side-by-side,
or “parallel’”

Between the parallel interface and the power cord is the “port
hole” (a punch-out plastic tab) for the serial interface. This optional
interface allows you to connect Gemini with a computer requiring
serial communications.

Power switch
Platen knob

Control
panel

Figure 1-1. The operational controls are on the right side of the
Gemini printers.
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DIP switches

Connector for
parallel interface

“Port hole” for serial
interface (optional)

Power cord

Ground
terminal

Figure 1-2. The connectors and DIP switches are located on the
back of the Gemini printers.

A SNEAK PREVIEW INSIDE GEMINI

By referring to Figure 1-3 we can examine more closely the parts
that make your Gemini printer work.

If you are just getting started, you should refer to Appendix
G for instructions on unpacking and assembly, then to Chapter
2 for information on loading the ribbon and setting the print head’s
gap. After you've cleared those hurdles (which you’ll do soon
enough), this is what your printer will look like.

Inside the front of the machine are two ribbon spools. Gemini
uses standard typewriter ribbons, saving you money you might
have had to spend for special-purpose ribbon cartridges. When the
ribbon has run completely from one spool onto the other, the
Gemini automatically reverses the ribbon direction. When the
ribbon starts wearing (and the print copy lightens), simply take the
ribbon off, turn it upside down, and print on the other edge.

The cylindrical print head (observable behind and above the
ribbon spools) is the ingenious device that can print 120 characters
per second (CPS) onto a variety of papers. What’s more, the print
head is engineered to work consistently for an average of 100
million characters without fail (expressed as 10 x 107 Mean

3
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__——Paper separator

Cover

__—— Paperguide

Figure 1-3. For more information about how the paper guide,
separator, and holder should be attached to the printer, please refer to
Appendix G at the back of this manual.

Curve Between Failures). If you ever need to replace the print head,
you can detach it yourself for replacement.

The Gemini prints by means of pins that are thrust from the
“working” side of the print head. These pins impact against the
paper, which is backed by the platen. As already mentioned, the
platen is like the roller on a typewriter. The individual characters
(letters, numerals, and symbols) that are printed result from the
action of the dot-producing pins. These wiry little pins “fire” dots
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onto the paper, with the dots arranged according to preset matrix
patterns (imaginary grids). Because the characters are printed in
a series (one after the other), Gemini is called a serial, impact dot
matrix printer.

Above and behind the platen is a device for bearing and
propelling fanfold computer paper. The tractor unit is used with
computer paper having perforated and punched paper guides on

the sides.
) The “power” lamp glows green when the power is ‘“‘on’’
] POWER The “ready” lamp gives you the green light for “go” when the

printer is ready to accept data. During transmission, the lamp
C3J READY flickers.

CJON LINE The “on line”” lamp is green, and glows when data transmission
is possible.
O P35$R The red lamp of “paper out”” means just that: your printer is out

of paper and has stopped printing.

The “On Line” button lets you alter the printer status between be-
ing “local’’ (which means independent and on its own) and being
“on line” (which means able to receive data transmitted from a
computer). When you turn the printer’'s power ‘‘on;’ you're
automatically “‘on line”’

F.F. stands for “Form Feed:’ When you're in the “local”’ mode, you
can tap this button and advance the paper that is being ““fed” in-
to the printer to the first line of the next page, or to the start of the
next form.

L.F. means ‘Line Feed’ and allows you to advance the paper one
line at atime. It’s like rolling a page through a typewriter, advanc-
ing you to the next line. If you hold this button down, you’ll get con-
secutive line feeds, one right after the other.

BEE

Figure 1-4. The control panel (atop the right front of your printer) tells you
the status of your controls, lets you switch between “on line” and “local,’
as well as feed more paper through your machine. Take Gemini “off line” (so
the “On line” lamp goes off) to operate the form feed and the line feed.
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THE CONTROL PANEL

Let’s turn our attention to the buttons and status lamps on the
control panel. Figure 1-4 shows what the buttons and lamps can
do for you.

The two buttons in front are used to advance paper through
the printer, to the next line on which you want to print. L.F.
advances the paper one line at a time, and F.F. moves the entire
form (or page) forward.

The Online button allows you to switch between being
“online” (meaning hooked-up and in a data transfer mode) with
your computer, and being “local’” Local means that the printer is
incommunicado — not in a communicating mode with your
computer.

A PRIMER OF YOUR PRINTER’S BASIC COMPONENTS

This section is provided for those of you who are new to computer
printer technology, and for now only want to know the most basic
information about how the Gemini works.

Figure 1-5 shows what is called an “exploded” view of
Gemini-10X’s major components, and Figure 1-6 is an elementary
logic block diagram for both models. But, because the Gemini
printers are so well designed, it isn’t necessary to know detailed
information about how it works — just that it does.

Expressed simply, when you turn the power switch “on;’ the
alternating current is converted into direct current for the power
unit. The direct current powers the motors and the print head, as
well as providing power to the control board. The control board
does just that: controls the printer by means of a maze of
transistors, resistors, diodes, capacitors, and integrated circuits
(IC, for short).

The control board contains the ROMs and RAMs, as
explained in the Glossary at the back of this manual. For now, it
is enough to know that the control board is the “brains” of the
machine. In fact, your new printer is smart enough to realize when
it has finished printing a short line, and instead of the print head
making an unnecessary trip along the rest of the blank line, Gemini
moves the paper up automatically, so no time is wasted before the
next characters are printed. This is why Gemini is said to be logic-
seeking.
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Upper casing

Connector for
parallel interface

Control board

Printer mechanism

Optional serial interface
(punch-out tab)

Power unit

Lower casing

Figure 1-5. The main components of the Gemini printer are the power
unit, the control board unit, and the printer mechanism (which features a
detachable tractor).

The control board also contains the buffer that allows your
computer to send a batch of information to be printed, which
Gemini then stores until it can get to it. Although Gemini is a fast
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Figure 1-6.

printer, computers communicate data even faster. The buffer can
accommodate 816 characters of memory, with an optional buffer
that can be expanded to 4K or 8K. Qu’est-ce que “K”’?

Computer memory is measured in terms of K, meaning
kilobytes. A kilobyte is 1,024 bytes, and a byte equals one letter
of the alphabet (or a symbol, or a number).

The print-out is accomplished by the printer mechanism, also
shown in Figure 1-5 and represented in Figure 1-6. The printer
mechanism can produce a variety of typographical styles and
sizes (including SUPErsCripts gng subscripts), variable line spacing,
adjustable tabs, and block graphics. Plus, the Gemini is
outstanding for the full range of papers upon which it can print.

CONTROL LOGIC
BOARD UNIT

Cgi':::rl?ilt Sél?)g'\:e C::) Printer Mechanism

Parallel Interface

Block
______ Power Supply Unit
™ “Serial Interface _1' e
L Block optionz)
Il |[mr— === == A |
| 4Ki8K Buffer |
L Board (optiona))

This block diagram presents, in simple terms, the relationship

among the transformer, power supply, printer mechanism, and circuit control.
For more information on the control circuit, please refer to Appendix L.

8
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GEMINI’'S OPERATING ENVIRONMENT

When you install your Gemini printer, you should use common
sense and good judgment about where you place it. The following
are worthy of consideration in evaluating a potential operating
environment:

Position Gemini horizontally on a level surface.
Pick a place that does not have

extremes in temperature
(very hot or very cold)

strong vibrations

dusty atmosphere

oil present

metal particles nearby.

Avoid placing Gemini where it will be exposed to
direct sunlight, or close to a heater or heat-
generating applicances.

Provide a separate power supply, away from
noise-generating motors.

The power supply must not be more than 10%
more or less than 120 volts A.C. (as specified on
the product identification plate). Note: Extremely
high or low voltage will cause printer problems.

The Gemini printers are valuable information-handling tools.
These tips will help you pick a good setting for the Gemini. Chapter
10 provides maintenance suggestions for keeping your printer in
good working order. But if anything should go wrong, refer to
Chapter 11 for troubleshooting suggestions.
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TECHNICAL SPECIFICATIONS

The following table provides a summary of the technical specs for
the Gemini-10X and the Gemini-15X. If you understand all of it,
great! If you don't, that’s okay, too. Either way, by the time you
finish reading this manual, you should know more than enough
to use your printer to its full potential.
Note: The technical specifications of the Gemini printers are
subject to change without notice.

Printer:
Print head:
Print speed:

Print buffer:

Character matrix:

Character sets:

Character fonts:

Special features:

10

Serial impact dot matrix

9 wire (user replaceable)

120 CPS (at 10 CPI)

bidirectional logic seeking. Graphics mode:
unidirectional

816 bytes (expandable up to 4K or 8K)

9 x 9 standard with true descenders

18 x 9 emphasized

18 x 18 double strike

6 x 6 block graphics

60 x 72 low-resolution bit-image graphics

120 x 144 high-resolution bit-image graphics

240 x 144 ultra-high-resolution bit-image graphics

96 standard ASCII characters

96 italic characters

64 special characters

32 block graphic characters

96 Downloadable characters (programmable)
88 International characters (selectable)

Normal (10 CPI)

Elite (12 CPI)
Condensed (17 CPI)
Emphasized

Double strike
Enlarged (5, 6, 8.5 CPI)
Super/subscripts
Italic

Self-Test

Continuous underline

Backspace

Vertical, horizontal programmable tabs
Left and right margin set

7 or 8-bit selectable interface

Bit image column scan

Perforation skip

Downloadable characters (programmable)
Macro instruction
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Mean curve between
failure (MCBF):

Print head MCBF:

Columns (maximum):

Line spacing:
Paper slew:

Paper handling:

Interface:

I/IF protocol:

Ribbon:

Dimensions:

Weight:

Power:

5 x 10¢ lines (excluding print head)

10 x 107 characters

GEMINI-10X GEMINI-15X
Normal 80 136
Elite 96 163
Condensed 136 233
Enlarged 40, 48, 68 68, 82, 116

1/6, 1/8, 7/72 plus programmable by n/72 or n/144 inches

10 lines/second (at 1/6-inch spacing)

GEMINI-10X GEMINI-15X

Fanfolded width = 3-10 inches width = 5-15.5 inches
copies 3 sheets* copies 3 sheets*
thickness = thickness =

0.07-0.1 mm (1 part) 0.07-0.1 mm (1 part)
0.28 (3 parts) 0.28 (3 parts)

Roll paper width = 8.5 inches width = 8.5 inches
thick = 0.07-0.1 mm thick = 0.07-0.1 mm
diameter of roll = diameter of roll =

5 inches maximum 5 inches maximum

Single width = 8-10 inches width = 8-15 inches

thick = 0.07-0.1 mm thick = 0.07-0.1 mm

*Note: fanfold = 1 original & 2 carbonless copies

Standard parallel (Centronics compatible)
Serial RS-232C (optional)

Parallel by BUSY, ACK

Serial by BUSY, XON/XOFF*, ACK*

*When used in conjunction with the STAR Gemini 10X/15X
buffered interface.

Standard Underwood spool-type, 13 x 50 mm

" GEMINI-10X

~=y

GEMINI-15X
Width 15.2 inches 21.3 inches
392 mm 542 mm
Depth 12.4 inches 12.4 inches
315 mm 315 mm
Height 5.8 inches { 5.8 inches
| 148 mm J 148 mm
GEMINI-10X GEMINI-15X
pounds 15.4 22
kilograms 7 10

120 VAC + 10%, 60 Hz., approx. 1A
11






PAPER AND RIBBON

With Chapter 1 now “imprinted” in your memory, you’re almost
ready to apply all these new discoveries about the Gemini printer.
In this chapter, we’ll learn how to load paper into the printer, install
the ribbon, and set the print head gap. Chapter 3 will give you a
chance to print something; to see the results of what you've
learned so far. But first, let's explore the options for loading
different types of paper.

If you’ve borrowed a Gemini printer (until getting your own),
you should refer to Appendix G to learn how to attach the various
paper-feed accessories. Appendix G tells you what the new owner
gets when first opening the box and how all the pieces fit together.
This chapter assumes you know “how’ the pieces fit together, and
you only need to learn “why’”’

LOADING THE PAPER: INDIVIDUAL SHEETS

The Gemini printers are designed to accommodate individual
sheets — whether it’s standard-size stationery, an off-size
memorandum, multilayer carbonless business forms, an envelope,
or almost any other single sheet.

The Gemini printers can handle individual sheets of paper
according to the following parameters.

Single-Sheet Size Specifications

Paper Width Paper Thickness
Printer Minimum Maximum Mimimum Maximum
Gemini-10X 8inches 10inches 0.07mm 0.10 mm
Gemini-15X 8inches 15inches 0.07 mm 0.10 mm

13
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Removing the Tractor Unit

14

The tractor unit is only used with fanfolded computer paper.
(That’s the paper that comes in perforated sheets, folded into
stacks, with rows of holes along the right and left edges.) To
print onto single sheets, you need to remove the tractor unit.
To remove the tractor unit, follow these simple steps:

1. Turn off the printer. (This isn’t really a
“requirement;” but is a good safety
precaution, at least until you become
more experienced with your Gemini.)

2. Identify the two ‘‘snap levers” by
comparing your printer with the
Gemini-10X shown in Figure 2-1.

3. Pull both “snap levers” forward (one on
the right and one on the left of the
tractor unit), and at the same time. ..

4. ...Rock the tractor unit up and back,
about a half-inch. The tractor unit rests
on two ‘“‘stoppers” just above the right
and left ends of the platen. This stepin
removing the tractor is done by simply
rocking the unit backward after you’ve
released the snap levers that hold it in
place.

5. Now lift the tractor unit toward you, up
and forward from the printer.

Superman may be able to stop a speeding locomotive, but you just
lifted a tractor! With the tractor removed, your Gemini should look
like the printer shown in Figure 2-2. (Of course, if you have a
Gemini-15X your printer will be wider, but you still get the idea.)
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Snap lever

Figure 2-1. The Gemini tractor unit is easy to remove for using single
sheets or roll paper.

Figure 2-2. Tractor frames support the unit on the left and the right. Be
sure to adjust the release lever when removing or mounting the tractor unit.

15
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Note: After removing the tractor unit you’ll need to set the “release
lever” when you are ready to print single sheets. The release lever
is located on the left side of the printer (see Figure 2-2). This is
somewhat like shifting an off-road vehicle from two-wheel to four-
wheel drive. On the Gemini printers, you need to “shift” the release
lever forward so it aligns with the “T” for “tractor” when the tractor
unit is in use. But with the tractor unit removed, you need to shift
the release lever backward so it aligns with the “F”’ (The “F” stands
for “Friction feed,’ which is the ““drive” setting for single-sheet and
roll-fed paper.)

Inserting Single-Sheet Paper
1. Turn the power “off”

2. Make sure the release lever (on the left
side of the printer) is set in the “T”
position (which is the “open’ mode for
inserting the paper; you'll ““‘close” it to
the “F” mode in a moment).

3. Lift up the paper press, as shown in
Figure 2-3. (This step is the same as if
you were inserting a sheet of paper into
a typewriter.)

4. Insert the sheet of paper from the back
side of the platen, between the paper
chute and the platen cover. Push the
paper through to the upper front side of
the platen.

5. Adjust the paper horizontally (right and
left) so the sheet is where you want it.
Be sure the area you’re going to print on
the sheet is within the margins you're
going to set for the printout.

6. Make sure the paper is in straight.
16
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7. Position the sheet of paper where you
want the first line of text to start
printing. (It may take you a little practice
to get the placement consistently right,
but you’ll master it quickly.)

8. Push the release lever back to the
‘‘closed” position, indicated by “F”’

9. Return the paper press to the original
position, flush against the paper.

10. Replace the cover and turn the power
“on’’

Note: Never touch the printing head during printing. Aside from
the mechanical injury threat associated with touching a fast-
moving device, there is the danger of burning your fingers. As
the caution label on the print head states:

Caution: Hot Surface, Avoid Contact

Single sheet paper

Paper chute

urn power
(lo"’l

Figure 2-3. Inserting a single sheet of paper into the Gemini-15X
(shown here) and the Gemini-10X is just as easy as rolling a sheet of paper
into a standard typewriter.

17
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LOADING ROLL PAPER

The Gemini printers also allow you to print from rolls of paper.
The specifications are the same for both the Gemini-10X and
the Gemini-15X.

Roll paper width: 8.5inches

Roll paper thickness: 0.07—0.10mm

Diameter of roll: 5inches (maximum)

Roll paper, like single sheets, is fed into the printer by what is
called “friction feed! Thus, the use of roll paper requires
removal of the tractor unit.

Roll paper

Paper guide

Paper separator

Roll paper

Release lever
holder

Figure 2-4. Both Gemini printers use similar paper guides and
separators and identical roll-paper assemblies.

18
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Roll paper utilizes the metal racks, which come as
accessories with every Gemini printer. As shown in Figure 2-4,
these accessories include the paper guide, paper separator,
roll-paper holder, and holder shaft. For information on how to

attach these accessories, please refer to Appendix G.

The steps for inserting roll paper are fairly simple and
straightforward:

1.

2.

Turn the power “off’’

Remove the tractor unit, if you haven’t
already done so.

Following the procedures described in
Appendix G, attach the paper
separator, guide, and holder.

Pull the release lever (located on the left
side of the top-front part of the printer)
into the “open” position. As with single-
sheet paper, the “open” position is
indicated by the letter “T”’

Lift the paper press.

Pull the paper separator upright, as
depicted in Figure 2-4 (for the
Gemini-10X). The paper guide should
remain horizontal.

Load the paperroll, as shown in Figure
2-4, so that when viewed from the
printer’s right side, the paper will unroll
in a clockwise direction.

As shown in Figure 2-5 (for the
Gemini-15X), unroll some paper and
pass it above the paper guide and
underneath the up-ended paper
separator.

19
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paper separator

Figure 2-5.

20

paper chute

paper guide

Inserting roll paper in the Gemini printer is similar to
inserting single sheets, with accessories to accommodate the fact that
the “single-sheet” in this case is quite long.

10.

11.

12.

Insert the roll paper into the paper
chute, then push the paper through so
it goes around the platen.

When the paper has been pushed
through so it’s above the paper press,
push the press back so it’s in its
operational position (that is, flush
against the paper).

Adjust the paper, if necessary, so it will
feed through straight; then push the
release lever back to the “locked” or
“closed” position, marked with the
letter “F”

Lower the paper separator, as shown in
Figure 2-6.
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13. Rotate the platen knob and check to
see if the roll paper is feeding smoothly.
If some adjustment is needed, pull the
release lever forward to the “open”
mode again, and adjust the placement
of the paper before “closing” the
release lever.

14.  Set the print-start position to where you
want to begin printing on the roll.

15.  Turn the power switch to the “on”
position.

Release lever

Platen knob

Figure 2-6. After the roll paper has been inserted and the various
mechanisms set in their proper places (steps 10— 12), you can turn the
platen knob to adjust the roll paper vertically.

Note: If you encounter any problem finding suitable roll-paper
supplies, contact your Gemini dealer.
21
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LOADING SPROCKET-FED PAPER

Sprocket paper is also known as “‘computer paper,’ fanfold paper,
and “perf” paper (for “perforated”). Even if you call it “That funny-
looking paper with rows of holes on the sides;’ your Gemini can
still print on it.

Sprocket Paper Specifications

Parameter Gemini-10X Gemini-15X
Copy:

minimum 1sheet 1sheet

maximum 3-part form* 3-part form*
Paper width:

minimum 3dinches 5inches

maximum 10inches 15.5inches

Paper thickness:
Single sheets

minimum 0.07mm 0.07mm
maximum 0.10mm 0.10mm
3-part forms* 0.28mm 0.28 mm

*Gemini can print 3-part “carbonless’’ forms, which consist
of one “original’’ sheet and two ‘“‘copies.’

Mounting the Tractor Unit
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Figures 2-1 and 2-2 showed you how to remove the tractor unit from
your Gemini. The tractor unit drives (“feeds”) the sprocket paper
through the printer. When you want to print onto this type of paper,
you must first attach the tractor unit. Figure 2-7 shows you the
correct alignment for gliding the unit into position and snapping
it into place.

The tractor units for the Gemini-10X and Gemini-15X are quite
similar, but the paper-loading procedures are markedly different.
So the following sections instruct you on loading sprocket-fed
paper into each type of printer. But first, let’s look at the tractor
unit and its main parts.
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Snaplever—__

‘.\ _~ Snap lever

Q¥
\@ Tractor gear

Figure 2-7. Mounting the tractor unit is a “‘glide and snap.’ Glide the unit
down until the A’s align, then snap the unit down so the B’s lock into place.

Facing your Gemini, as depicted in Figure 2-7, you see the
tractor’s driving gear-wheel that is on the right (protected by a
“fender;’ complete with a “fender skirt”). To the left of this part is
the right sprocket. On the other side of the spacer(s) is the left
sprocket unit. These mechanisms drive the paper through the
printer. Each has a hood, secured with a spring. Try lifting the
hood, if you want.

Toward the back of the top of each sprocket mechanism is
a clamp lever. If you snap the lever forward, you can freely move
the sprocket mechanisms back and forth to handle different
widths of paper. When you have the mechanisms where you want
them, snap the clamp lever backward, and it acts like a parking
brake.
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Gemini-10X Loading Sprocket Paper

The Gemini-10X should be loaded with sprocket-fed paper
according to the following steps.

1. Turn the power switch “off’
2. Install the tractor unit.
3. Install the paper separator and paper

guide, as described in Appendix G.

4, Pull the release lever, located on the left
side of the printer, toward the ‘“open”
position (marked “T").

5. Lift up the paper press.

6. Pull the paper separator upright, as shown
in Figure 2-8.
7. Place the stack of fanfolded computer

paper behind the printer.

8. Pick up the top sheet of paper and feed it
between the paper chute and the platen
cover, from the back side of the platen.

9. Push the paper down and forward, so it
wraps around the platen.

10.  Return the paper separator to its original
position.

11.  Open the tractor covers atop the right- and
left-sprocket mechanisms, as shown in
Figure 2-9.

12. Pull the paper up, past the sprocket
mechanisms.
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Paper separator Sprocket paper

Tractor unit

Release lever

Figure 2-8. Feed the paper around the platen (“roller”) of the Gemini-10X,
then push the paper separator “downright”’ (That’s the opposite of “upright”
— not to be confused with “downwrong.’)

13.  Flip the clamp levers forward on the
sprocket mechanisms; adjust each
mechanism (right and left) so that the
sprockets (the nubby little ‘“‘teeth”
protruding from the sprocket wheel) align
with the holes on the paper.

14.  Adjust the sprockets so they are lined up
with the sprocket holes.

15.  Close the tractor covers and snap the
clamp levers back into the “locked”
position. (See Figure 2-10.)

16.  Rotate the platen knob, and roll the paper
up or down until the correct “print-start”
position is obtained.

17. When the paper installation is completed,
replace the printer cover and turn the power
on.
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Clamp lever

Tractor cover

Expose the ‘“teeth” of the sprockets, and align the

mechanisms so the paper “feeds” through them.

Figure 2-9.

If the sprocket paper you just loaded in your Gemini-10X is

multilayer (non-carbon) forms, then refer to the end of this chapter to learn

how to adjust the print-gap.

Figure 2-10.
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Gemini-15X: Loading Sprocket Paper

......

The Gemini-15X can be loaded with sprocket paper exactly the
same as can the Gemini-10X, but with one important difference.
The Gemini-15X is designed to accept paper either from the back
of the printer or paper fed from beneath the printer. That'’s right,
there’s a slot in the undercarriage that lets you position the
Gemini-15X above your stack of fanfold computer paper; this paper
is fed up through the printer and out the back.

Following are the steps for loading sprocket paper to and
through the Gemini-15X. Figure 2-11 illustrates steps 1 through 6.

Turn the power “off’

Install the tractor unit, as illustrated in
Figure 2-7 (on page 23).

Attach the paper separator and paper
guide (they are the two metal racks that are
described in Appendix G).

Pull the release lever, located on the left
side of the printer, toward the ‘“open”
position (marked “T").

Raise the paper press.
Lift up the paper separator.

Raise the tractor covers on the sprocket
mechanisms (as shown in Figure 2-12).

Snap the clamp levers (atop the sprocket
mechanisms) forward to the open position,
and move the sprocket mechanisms away
from each other until there is enough room
between them to accommodate the paper.
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Paper separator

Figure 2-11. The first step is to prepare the Gemini-15X by putting the
mechanical controls in the “open’ position.
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Steps 9— 12 lead you down two separate paths: Steps 9A through
12A are for loading sprocket paper from “behind” the printer; steps
9B through 12Binstruct you on loading paper from “beneath” the
Gemini-15X.

9A. Place the stack of fanfolded computer
paper behind the printer.

10A. Insert the sprocket paper from the back of
the printer (as shown in Figure 2-12).

11A. Feed the top sheet between the paper
chute and the platen cover, and around the
platen to the front.

12A. Push the paper up past the paper press,
and return the paper separator to its
horizontal position.
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The other option is to:

9B.

10B.

11B.

12B.

Paper separator

Place the sprocket paper below the printer
(ideally, on the second shelf of a special-
purpose printer table, with the printer
above it on a shelf with a built-in slot).

Pick up the first sheet of the perforated
stack of fanfolded pages, and lift it up and
through the slot in the undercarriage of the
Gemini-15X.

Push the paper up toward the front of the
platen.

Feed the top sheet inside the paper press
and past the platen, far enough up so you
can grip the paper from above the printer.

Figure 2-12. The Gemini-15X can be loaded with sprocket paper from the
back (as shown here) or from a stack of paper beneath the printer (depicted

in Figure 2-13).
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i

I
i

‘“Back Pass”
loading

“Bottom Pass”
loading

Figure 2-13. Whether you use the “bottom pass” (shown here) or the
“back pass” option (also shown), you start and end with the same steps.

13.  Adjust the paper so that it will feed through
straight, and push the paper press back to
its operational position.

14. Horizontally adjust the sprocket
mechanisms right or left so they align with
the sprocket holes on the paper.

15.  Vertically turn the sprocket “teeth” (the
little nubs on the sprocket wheels) so they
line up with the holes on the paper.

16. Snap the clamp levers back into the
“closed” position.

30



Paper and Ribbon %

17. Close the tractor covers.

18.  Rotate the platen knob, and set the print-
start position of the paper.

19.  Turn the power “on” and put your Gemini
to work for you.

Note: The best “start-position” (step 18) will vary according to the
paper on which you are printing and the number of blank lines in
your document. If you are a novice with dot matrix printers, you
might try to position your paper just above the in-place paper press
for your first attempts. With practice, you'll be able to place the
paper right where you want to start printing.

Another note: If you use multipart paper (such as a three-sheet
carbonless form) with your Gemini-15X, you’ll need to adjust the
print gap, as discussed later in this chapter.

Congratulations! You’ve learned how to load the paper.

Next, we'll discuss the ribbon and print gap,
then you’ll be on your way to less reading and more printing.
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LOADING THE RIBBON

You already know that your Gemini printer is one of the best buys
available today in terms of what you get for your initial investment.
What’s more, Gemini’'s sensible ribbon requirements are even
more economical as time passes.

That’s because Gemini uses ordinary typewriter ribbons on
spools. When the ribbon has gone from one spool to the other,
Gemini automatically reverses the ribbon direction.

After the ribbon starts wearing out (when your printed
material starts getting too light), you can invert the ribbon and start
over.

Replacing the ribbon (which you’ll have to do eventually) is
easy and inexpensive.

Ink Ribbon Specifications

Ribbon Color black
Material nylon (#40)
Dimensions
width: 1/2inch (13 mm)
length: 11.5yards (10.5m)
Spool Standard Underwood'’s plastic type

(13 x 50 mm diameter)

Recommended Product Type SF-02B made by
Fuji Kagakushi Kogyo
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Near each end of the ribbon, there is a metal or plastic eyelet that
signals Gemini to reverse the ribbon direction. It will do this
automatically. When loading the ribbon, you should be careful to
place the eyelet properly in the ribbon’s threading configuration.
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How to Set the Ribbon

Telling you how to set the ribbon is like writing a narrative
describing how to tie your shoelaces. Figure 2-14 and 2-15 show
you the way to thread the ribbon on the Gemini-10X and
Gemini-15X, respectively. But before you try it, you would do well
to review the hints provided here.

Hint #1:  Turn the power “off”
Hint #2:  Slide the print head gently with your fingers

to the approximate center of its pathway
(Figures 2-14 and 2-15).

Ribbon guide
e

c————

el O T =—. .
S
Q?ﬁ?’\\ g =3 &
r N ‘N
UL Eyelet meta

Ribbon spool

Figure 2-14. The ink ribbon pass for the Gemini-10X.

7 Ribbon guide

prTTTTT T AT T T T

s o 9

>~/ -

e e
Eyelet metal

Ribbon spool

Figure 2-15. The ink ribbon pass for the Gemini-15X.
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Hint #3:  Begin by setting either ribbon spool
securely on aribbon spool axle. Make sure
you have the spool positioned so it will
wind/unwind as shown in the figures. Place
the spool securely on the axle, so that the
“drive pins’” engage the spool.

Ribbon guide

Ink ribbon

Print head

Figure 2-16. You might want to use a ball point pen to lightly press
the ribbon guide toward the platen while inserting the ribbon.

Hint #4:  Then thread the ribbon, taking care around
the print head. Figure 2-16 shows how to
insert the ribbon in the slot between the
print head and the ribbon guide. Figure
2-17 shows you how to position the ribbon
to avoid misprints or to prevent the ribbon
coming off during printing.
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Ink ribbon Print head Ribbon guide
s
O

(Incorrect) (Incorrect) (Correct)

—dt

Figure 2-17. Two wrongs don’t make a right, so try to be careful
when setting the ribbon near the print head (shown here).

Release lever

Adjust lever

Slit of the
changeover lever

Eyelet grommet

Ribbon spool

Figure 2-18. The eyelet grommet (which signals Gemini to
automatically reverse the ribbon direction) is shown correctly placed on
the ribbon-spool side of the changeover lever.
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Hint #5:  The eyelet grommet (which signals Gemini
to automatically reverse the ribbon
direction) should be placed on the ribbon-
spool side of the changeover lever.

Hint #6:  Set the other ribbon spool on the opposite
spool axle, making sure the “drive pins” are
engaged.

Hint #7:  When the ribbon threading has been
accomplished, turn the ink ribbon spools
by hand, approximately four or five
rotations of the spools. This verifies that
everything was done properly and that the
ribbon is smoothly fed.

Hint #8:  As shown in Figure 2-19, you can turn the
ribbon over and use the other side when it
starts wearing out.

Used up

Figure 2-19. Turning the ribbon over gives you the same effect as
having a new ribbon but at no extra cost.
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ADJUSTING THE GAP BETWEEN
THE PRINT HEAD AND PLATEN

Gemini printers can accommodate papers of varying thicknesses
by allowing you to change the print-head gap. This “gap” is the
distance between the print head and the platen.

Gap adjustment is done by moving the “adjust lever,’ which
is immediately in front of the “release lever” (see Figure 2-18).
Pulling the “adjust lever” forward will widen the gap, and pushing
it backward wiil make the print-head gap narrower.

There are five positions that can be attained by moving the
lever to different adjustments. These five positions can be
changed by the control arm rest in different notches, as shown
in Figure 2-20. The “second position’ is most commonly used for
single sheets of paper.

Figure 2-20. The different positions of the print-head gap-adjustment
lever allow you to print on paper ranging from 0.07 mm (that’s thin) to
0.28 mm (for three-layer carbonless forms).

If you are unsure of which is exactly the right print-head gap
adjustment to make, experiment. In time, you’ll get the best
results.

With the turn of a page, you’ll be ready to check your work,
as Chapter 3 introduces you to Gemini’'s Self-Test.
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GEMINI SELF-TEST

“Self-Test” is the name of the built-in program that prints out
several sample lines of letters, numbers, and other characters to
show you that everything is in good working order. You can print
the Self-Test without hooking up your Gemini to a computer.

The Gemini Self-Test is a special feature that allows you to
check your installation of the paper and ribbon and the adjustment
of the print head gap. At the same time, the printout provides a
preview of what’s to come: all the standard characters in both
normal and italic type styles.

HOW TO INITIATE THE SELF-TEST

The Gemini Self-Test is as easy as “one, two, three’’

1. Plug the printer’s electrical plug into an
electrical outlet.

2. Insert a sheet of paper.

3. While holding down the “LF” button on the
control panel, turn the power switch “on?”

The Self-Test (shown on the following two pages) will print out
automatically. If you hold down the “LF” button, the Self-Test will
continue printing out.

The Gemini-10X Self-Test (Figure 3-1, a & b) consists of four
lines that show the standard character set that your printer can
produce. The Gemini-15X Self-Test (Figure 3-2, a & b) uses the
same characters, and is also displayed on four lines.

After you run the Self-Test on your printer, you can skip to
Chapter 4 if you are in a hurry to hook-up your Gemini to your
computer and start printing out data that you generated. On the
other hand, if you want to take a few minutes to finish this chapter,
you'll learn what these characters represent and how to use them.
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WHAT THE SELF-TEST LOOKS LIKE
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O ' pgrstuvwxyzl/ ™
i
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Figure 3-1a. The left side of the Gemini-10X Self-Test printout (shown
actual size).

PURELLT (Y X+, -, /O12E4546789: ¢ <= >?@ARCDEF
parstuvwiseyz T o™
SUHRLET (¥ - SO ETFEETER L I S RPBQRCDEF

- . e o ad
perstuvmwy ezl 2™

Figure 3-2a. The left side of the Gemini-15X Self-Test printout (shown
actual size).
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Figure 3-1b. The right side of the Gemini-10X Self-Test, which is a
continuation of this two-part figure.

GHIJELMNOFQORSTUVWXYZLNI™  "abadefghil jklmno

GHITKLMNOGPGRETUYNXVZONTY "abocdefabi jkImno

m

Figure 3-2b. The right side of the Gemini-15X Self-Test, which is a
continuation of this two-part figure.
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WHAT THE SELF-TEST MEANS

The Gemini Self-Test allows you to test the printer’s performance
before putting it to work. Beyond that, the Self-Test is a
demonstration of some of the characters Gemini has stored in
its permanent memory.

On the following pages, groups of characters from the Self-
Test are identified and discussed. Where a character has multiple
meanings or uses, this manual provides the most common and
generally used.

In discussing these characters, we face the old problem of
defining a word without using that word in the definition. To make
it easier to identify which character we’re discussing, we’ve coded
some of the characters to correspond with letters of the English
alphabet. If you look at Figure 3-3, you’'ll see that the fifth character
shown in the sequence on the lower line is the “percent” sign. For
purposes of our discussion, we’ve coded it so it corresponds to
the letter “f” above it. In Chapter Five, you'll learn about other
“codes” that have been created to facilitate discussion about
computer-generated characters.

abcdefghijklImnop q rstuvwx
[ —"——

PUHEAYT (Y X+, - /0123486789 3 i=7

fa
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Figure 3-3. The first part (of the first Self-Test lines) shows the
characters often associated with the top row of keys on a typewriter.
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In Figure 3-3, the letter “a” codes a character that’s as hard
to see as the wind. That’s because the first line begins with a
blank space.

The “blank” character may not seem important, but without

it:
everythingwouldruntogetherlikethis

The first character that appears in the lower line of Figure 3-3
is the “exclamation point” (coded “b”). This is also called the
“factorial” sign in mathematical symbolism.

The next eight characters (represented by “c” through “j”) are,
respectively: double quotation marks, the “number” sign (if it
precedes a numeral: as in #5; or a “pound” sign if it follows: as
in 5#), the dollar sign, the percent sign, the ampersand (also called
the “and” sign), the apostrophe (which also serves as the “final
single quotation mark), and the opening and closing parentheses.

The next six characters in Figure 3-3 (represented by letters
“k” through “p;’ respectively) are: the asterisk (or star), the “plus”
sign, a comma, the “minus” sign (which also serves as both the
hyphen and the short dash), a period, and the “slash” mark. The
“slash” (represented by letter “p” is also called the “diagonal}’
“slant;’ “solidus;’ and “virgule”; in the English money system, it
represents “shillings’’

Letter ““q” in Figure 3-3 represents the 10 characters for the
numerals “zero” through “nine’’ It might help to note the difference
between a “number” and a “‘numeral” at this time. A “byte” can
represent a character (such as the letter “m” or the numeral “5”),
or a whole number. A “number” is a concept, and a “numeral” is
a character or group of characters that represent the concept.

In Figure 3-3, the letters “r” and “s” stand for the “colon” and
“semicolon” characters. The next three symbols are mathematical
signs that show the relationships of values. “ <’ means “is less
than” (such as “3<4”); “=""is the “equals” sign (and the “double-
bond” sign in chemistry); and “>" means ‘“is greater than” (such
as “6>4"). Next comes the “question” mark, and finally the “at”
sign. In everyday usage, “@” may be used like this: “4 diskettes
@ * = %20.” In some software packages, such as Visicalc, the “at”
sign is part of a powerful command sequence.

Figure 3-4 presents the second part of the first line in the
Gemini Self-Test. The first 26 characters are the English alphabet’s
capital letters. These are also called the “upper case” letters.
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abcdef
ABCDEFGHIJKLMNOFARSTUVWXYZL\N]1™_*

Figure 34.

The Self-Test prints the uppercase alphabet in the first

line, 10 characters per inch. In Chapter 5, you’ll learn how to print larger
and smaller letters (from 5 to 17 characters per inch).
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In Figure 3-4, the characters coded “a” and “c” are “brackets”’
These are sometimes used in the same manner as parentheses.
The character coded “b” is a “‘reverse slash” — the mirror-image
of the “slash” in Figure 3-3. The next character, “ ” )’ is a computer
symbol for depressing the “control key” on your keyboard. It can
also be used for a circumflex or exponentiation. Completing this
set of characters, the character coded “e” is the “underlining” for
a single character, and “f” represents the ‘“opening single
quotation” mark.

In Figure 3-5, the “lowercase” equivalents of the “uppercase”
letters in Figure 3-4 are presented. These letters are also 10
characters perinch (CPI) in the Self-Test. Following the lowercase
letters in this figure are four characters coded “a” through “d:’ The
first and third are “braces;,’ which provide an alternative to
parentheses and brackets, especially in grouping mathematical
terms. The symbol coded “b” is a special scientific symbol, to
which you may assign meaning according to its use. Finally, the
character marked “d” is the tilde sign or diacritical mark.
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Figure 3-5. This segment of the Gemini Self-Test shows you what the
lowercase letters look like, unless you command the printer to use
another type style or a different size.

SUHELRT (I RF - SOQIEIFEGET RO w [ =D
CRBCOEFGHIIKLMNOPARSETUUNXYZENTN _
fabcdefaghl jhklmnopgrstuvwxyzi,/ }v

Figure 3-6. The 96 italic characters form the third line of the
Gemini-15X Self-Test; the third and fourth lines with the Gemini-10X.

These characters are the italic version of the characters
individually identified in Figures 3-3, 3-4, and 3-5.

TAKE A CLOSER LOOK

Now that you’ve considered the 96 ‘“standard” characters and
the 96 italic characters, you're ready to hook your Gemini up to
your computer and get started.

If you wonder what these characters would look like if viewed
up close, you might want to take a moment and turn to Appendix K.
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INTERFACING GEMINI
WITH YOUR COMPUTER

Your Gemini printer is a remarkable example of modern
engineering. A few short years ago, the information-handling
capability built into Gemini would qualify the “printer” to be
considered a “computer” of sorts. When Gemini is interfaced
(“hooked up to”) your microcomputer, the results can be dazzling.

The characters identified in Chapter 3 are imbedded in
Gemini’s read-only memory (ROM) chips. Your computer doesn’t
need to tell Gemini how to print the set of dots that represents a
certain character; your computer just needs to tell Gemini which
ones and where.

When your computer identifies the characters selected for
printing, Gemini stores up to 816 bytes of data in its buffer at the
same time that it’s printing. Gemini even knows when it runs out
of paper — stopping the printing process and (if you wish)
signaling you of the problem.

Before we explore interfacing Gemini with your computer,
let’s briefly consider how Gemini’s control circuit is configured.
As graphically illustrated in Appendix L (control circuit block
diagram), Gemini features two central processing units (CPUs).
The “master CPU” drives the ‘“slave which controls the
electromechanical operations, such as the print head, carriage
motor, and paper-feed motor. Both CPUs utilize the random-
access memory (RAM). The “master CPU” receives data serially,
or in parallel, depending on which type of interface your system
requires.
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INTERFACE OPTIONS

Gemini provides a parallel interface as standard. Parallel interface
is common to almost all popular microcomputers currently on the
market. But some computers use serial processing transmission
and require serial interface capability. As shown in Figure 4-1,
Gemini is designed to accommodate either type of interface.

Parallel interface > Control drive
(standard) circuit
CPU
Serial interface :2::
(optional) >
110
Figure 4-1. The Gemini printers are provided with the parallel interface

as standard equipment, with a serial interface available as an option.
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The parallel interface is incorporated in the same printed
circuit board (PCB) as the control circuit board. The optional serial
interface board is constructed to be attached directly to the PCB
and to fully reside within the body of the printer. If your system
requires a serial interface, contact your Gemini dealer for purchase
of the Gemini SBI-4010X serial interface board.

In the following section, we will discuss the parallel interface.
But first, let’s consider the DIP switches — where are they, what
are they, and what do they do? So turn your printer around, and
let’s look at the back.
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The DIP Switches

The dual-in-line package (DIP) switch is a device that controls the
printer's “patterns of thought’’ Several functions can be selected
by appropriately setting the two DIP switches located on the
control logic board (Figure 4-2). DIP switch 2 can be set at the rear
of the printer as shown in Figure 4-3. It is necessary to remove the
upper casing to set DIP switch 1. Please refer to Chapter 10 for
instructions to remove the upper case. A status chart has been
provided on the back panel of this manual to assist you in
remembering the setting of each DIP switch in your printer.

Figure 4-2. DIP switches on control logic board.

Note: Always set the DIP switches with the printer’s power turned
“off”

Each pin in the DIP switch serves a distinct and separate
control function. The functions of DIP switch 1 are defined in
Figure 4-4. Figure 4-5 illustrates DIP switch settings for selection
of the various character sets. Figure 4-6 illustrates the settings
of DIP switch 1-6, 1-7, and 1-8 to choose international character
sets. Figure 4-7 contains the DIP switch 2 functions.
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Ground
Terminal

DIP Switch 2

Connector for
Parallel Interface

Port Hole for Serial
Interface (optional)

Power Cord

Figure 4-3. DIP switch 2 controls (1) detection of when your Gemini runs
out of paper, (2) the effect of the CR codes on buffer-full printing, (3) 7-bit or
8-bit interface, and (4) automatic line feed.

Dip
Switch When When Factory
Pin No. Function “On” “Off” Setting
1-1 Selection of Character Set (see Figure 4-5) on
1-2 Print mode at Power-On Normal Emphasized on
1-3 Set of Print Pitch 10 CPI 17 CPI on
1-4 Selection of Character Set (See Figure 4-5) on
1-5 Line Feed Value /s inch /g inch on
1-6 Selection of International on
1-7 Character Set and (see Figure 4-6) on
1-8 Form Length on

Figure 4-4. The eight switch settings and functions for DIP switch 1. Note
that switch 1-1 and 1-4, as well as 1-6 through 1-8 are explained in Figure
4-5 and 4-6 respectively.
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If DIP Switch 1-1

and 1-4 are set as follows: Then, your Gemini
will print the following
1-1 1-4 character sets
on on Standard ASCII
on off Download
off on Italic ASCII
off off Italic ASCII

Figure 4-5. The setting of DIP switches 1-1 and 1-4 control the character sets.

DIP Switch Settings Country Form Length

1-6 1.7 1-8

on on on U.S.A. 11 inches
off on on England 11 inches
on off on Germany 12 inches
off off on Denmark 12 inches
on on off France 12 inches
off on off Sweden 12 inches
on off off Italy 12 inches
off off off Spain 12 inches

Figure 4-6. By setting different combinations of DIP switches 1-6, 1-7, and
1-8, you can select different international character sets and the form
lengths that are standard in those countries.
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Switch Function When “on” When “off”
21 No-paper Gemini signals The “out-of-paper”
detection when you are signal is not
out of paper sent by Gemini
enabling the

printer to print
with no paper.

22 Buffer full The CRcode is Printing is
ignored, and one performed each
line of print data time the CR code
is stored until isinput
memory is full or
the LF code
isinput

2-3 Selection of 7-bit interface 8-bit interface

the number
of bits

24 Automatic CR code No line feed is

line feed automatically performed by

performs line feed input of CR code

Figure 4-7. DIP switch 2 is “on/off” toggles for four important printer
operations.

The “on” position is when the toggle is flipped “up”; the
switch is turned “off” when the toggle is pointed “down’’ The
switches are numbered on Gemini, with the left-most toggle
identified as “no. 1” when viewed from the rear and above.

Setting the DIP switches involves using the point of a ball-
point pen (or a similar tool that can serve as a small “finger”) by
gently flipping each switch either up or down.

Appendices A through F respond to the need for setting the
DIP switches for six popular types of home computers. Please
refer to these appendices for information about the recommended
settings for your computer. If your computer is not listed in these
appendices, consult your computer’s user manual or your Gemini
dealer.
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Depending on the type of system you have, DIP switch
number 2-3 is an important DIP switch that affects computer
performance. For example, Apple operates on a 7-bit interface, and
the IBM-PC requires an 8-bit interface.

CONNECTING THE PARALLEL INTERFACE

This section discusses hooking up your computer to Gemini, via
the parallel interface.

A Look at the Parallel Interface Connector

When viewing your Gemini, as shown in Figure 4-3, the parallel
interface connector is just to the left of DIP switch 2. Take a
moment to look closely at the connection. You will see that the
connector is a metal band encasing a plastic spacer, with the
center taking the form of a hollow rectangle. This rectangular
opening is bordered both on the top and bottom with rows of 18
metal strips, called pins, that are set in the blue plastic spacer.

For more information about the pins in Gemini’s parallel
interface, turn to Appendix N at the back of this manual.

Each of these 36 pins supports an important function in your
computer/printer interface, so the connecting plug must be
compatible with the Gemini pin configuration.

The Connecting Plug and Cable

Note: The cable length should be as short as is workable to
minimize signal loss.

Star Micronics, Inc. recommends a connecting plug by
AMPHENOL — product no. 57-30360.

The connecting cable should be a twisted-pair, ribbon-type
cable. Appendices A through F provide information on acceptable
connecting cables, including pin-out charts, in case you want to
make your own connecting cable.
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Interfacing Gemini with Your Computer

Warning: Power to your computer and printer must be “off”” before
attaching the interface cable.

The parallel interface connector on Gemini is a rounded trapezoid,
with the top edge longer than the lower edge. The connecting plug
must be complementary with the Gemini connector; otherwise, it
won't fit at all. Figure 4-8 shows the connection and the clamp pins
for securing the union.

J Connector for
parallel interface

Clamp pln\::"(-/

Figure 4-8. Securely attach both the clamp pins to ensure a good
electrical connection.

Attach the other end of the connecting cable to your
computer in accordance with the specifications for your
microcomputer. If you are uncertain of what the connector should
look like, consult your computer’s user’'s manual.
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SERIAL INTERFACE

The serial interface requirements vary with the type of connector
and type of device to which Gemini is interfaced. The serial
interface option can be purchased from your Gemini dealer and
is accompanied by its own documentation.

INITIALIZATION

In Chapter 5, you’ll get a quick course in putting Gemini to work
for you. But the first step is initializing the printer for operation.

This can be accomplished in three ways. The easiest method
is to turn the power switch “off;’ then turn it back “on” again.
Another way is to apply the INPUT PRIME signai (parallel pin no.
31) to the interface connector (see Appendix “N”). The third
method is by transmitting the ESC @ code to Gemini, as discussed
in Chapter 5 and 9.

Initializing Gemini is somewhat like ‘“cleaning off the
blackboard” to get ready for the next printing assignment. All
special settings are cleared away and the “standard” character
size, line height, and number of lines per page are restored.
Altogether, six operations are accomplished when Gemini is
initialized.

1. The print head goes to its “home” position

(except in the case of ESC @).

2. The buffer contents are cleared.

3. The characters in download character
RAM are cleared (except in the case of ESC
@)

4. Character pitch is set to 10 CPl or 17 CPI
according to DIP switch 1-3.

3 Line pitch is set to 1/6 inch or 1/8 inch
according to the DIP switch 1-5.

6. International characters and form length
are set according to the DIP switches 1-6,
1-7 and 1-8.
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Your Gemini printer is an extraordinary machine. You can use it
as a ‘“‘super” typewriter, a graphics terminal, and as a regular
computer line printer. Using standard routines on your computer,
you can produce hard copy of program listings, computer memory
dumps, and program outputs (text and graphics).

Gemini’s standard features include variable-pitch characters
(that is, different sizes), adjustable line spacing, left and right
margin control, settable tabs, italic type, and special character
symbols. High-resolution graphics can be created using the bit
image column scan mode.

In this chapter, you will get an accelerated course in how to
produce most of Gemini’s special effects. If you stop reading this
manual at the end of this chapter, you should know enough to be
able to dazzle your friends with your command of the Gemini. So
let’s get started.

TALKING TO YOUR PRINTER

When you type on a conventional typewriter, your fingers tell the
machine which characters to print by striking different keys. You
can control the margins, tabs, and spacing of the lines by setting
various mechanical controls. If there are removable-type
“elements” on your electric typewriter, you can change the type
style to italic or special symbols (such as math or Greek).

Aside from the DIP switches and control panel buttons atop
Gemini, there are no controls to set on your printer to produce
various printing effects. Everything is controlled from your
computer by means of electrical signals carried via the connector
cable. In addition to telling the printer which characters you want
to print, we send Gemini coded messages that change the type
size and style, set tabs, vary the line spacing, etc.

In Chapter 3, we discussed the Self-Test and used a “letter-
code” corresponding to the individual printed characters. That
simple type of coding may have worked there, but another (more
sophisticated) coding is required for your computer to efficiently
communicate with your Gemini.
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The ASCII Code

Every letter, numeral, and other character that is sent from the
computer to Gemini is transmitted in the form of a number code.
A standard code was agreed upon to allow greater compatibility
among the hundreds of different types of computers and
peripherals. This industry-wide uniform code is called the
American Standard Code for Information Interchange, or ASCII
(pronounced ‘“ask-key”’)

Please turn to Appendix K and you will see each character
printed by Gemini and a corresponding ASCII code. The decimal
number “65” is the code representing the uppercase letter “A” The
lowercase ‘“‘a” is represented by “97"" For every character, there
is a corresponding code number.

The ASCII code numbers for the uppercase letters, numerals,
and punctuation marks are fairly well standardized. Thus, most
computers share the same ASCII codes between 32 and 127.
Unfortunately, the rest of the codes (128 through 255) are nowhere
near standardization in all computer systems.

Note: This is a timely opportunity for you to review the manual that
accompanied your computer and to compare your computer’s
ASCil character codes with Gemini’s. Somewhere in the back of
your computer manual, you should find a table or chart of ASCII
character codes. Compare the chart with Appendix H at the back
of this manual. Mark the characters that are different, for future
reference.

Function Codes
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Besides letters and numerals, you can send special commands
to functionally control printing operations. These codes are
identified variously as ‘“function;” “control;’ and “command”
codes, but they serve the same purpose. In this manual, we call
them function codes and they are listed in Appendix M and in the
Quick-Reference chart (on this manual’s inside back cover).
Chapter 9 explains what these codes accomplish. For now,
you need only note that some codes are repetitions of others.
Because not all computers can send all the ASCII codes, Gemini
accepts any of several function codes to cause the same effect.
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Transmitting the Codes

The easiest way to transmit functional control codes is to build
them into the software program that sends the regular codes for
letters and numerals. Sending the control codes to the printer by
building them into the program allows you to change the printing
instructions during the program. This gives you total control to
print what you want, the way you want to print it.

You can also send control codes to the printer using the
computer system’s ‘“‘command level” functions before running a
program.

All of this discussion about sending codes for special printing
effects should not be confused with the “printing codes and
commands” that are a part of commercially available word
processing software programs. Word processing programs have
built-in codes for some (but not all) special effects, such as bold
type or underscoring. But Gemini can do more “tricks” than the
word processing programs know to request. “Recycling” (that is,
fixing) word processing programs so they are fully compatible with
Gemini’s capabilities requires “patching” the programs. All this
is discussed in the section entitled “Word Processing Software;’
toward the end of this chapter.

Because of its simplicity, availability, and popularity, we will
use BASIC (a computer language) to demonstrate and learn about
the Gemini printer. Other languages, such as PASCAL, COBOL,
FORTRAN, etc., could also be used, but to keep this training
exercise short and simple, we’'ll stick to “BASICs’

If you are unfamiliar with BASIC, you might start by turning
to the user’'s manual that came with your computer. There’s almost
certainly a chapter or two about BASIC. You might turn your
attention for a few minutes to reading in your computer’s manual
about how to set your computer up for running a program in
BASIC.

Internally, your computer uses a binary code (sometimes
expressed as ‘“zeros” and “ones”) to convey information. The
ASCll codes in Appendix H are decimal (in that they are based on
ten numbers — 0 through 9), and hexadecimal (based on
16-number mathematical system). In our sample programs, we’ll
use the ASCII decimal equivalents.

In BASIC, the CHR$ function is used to convert the decimal
ASCII code into your computer’s binary code. Thus,
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LPRINT “A” means the same as
LPRINT CHR$ (65)

The CHR$ function (pronounced “character string”) allows you to
transmit special characters and ASCII control codes that are not
directly available through your computer.

The Problem with BASIC

The “basic” problem with BASIC is similar to the problem with the
ASCII code: While there are many program statements that are
standard, there is no standardization of the BASIC language.

The IBM-PC, TRS-80, Atari, and many other computers (as
well as Microsoft BASIC for CP/M) use the statement PRINT to
send information to the screen, and the statement LPRINT to send
information to the printer.

The Atari can also use a variation of the LPRINT statement,
requiring (for example) that a file number (such as # 1) be assigned
to the printer. Therefore, PRINT # 1 sends information to the printer,
and PRINT sends information to the screen.

Other BASIC versions, such as Applesoft and CBASIC for
CP/M, use PRINT to send information both to the screen and to
the printer. Using the PR#1 statement before PRINT sends
information only to the printer, and using PR #0 sends information
only to the screen. Confused?

The example programs in this manual will use IBM-PC
Microsoft BASIC. For those of you with other computers, we have
included appendices (at the back of this manual) for the Apple Il
Plus, Atari, TRS-80, Commodore VIC-20 and C-64, and Osborne
computers. These appendices discuss the modifications
necessary to run the example programs. If your computer is not
included in the appendices, look at the appendix for the system
that seems most similar to your own, and look at the section in
your computer’s instruction manual pertaining to printers.

GETTING “ONLINE”

You can’t learn to swim in an armchair. The only way to use BASIC
isto try it. So, after you've reviewed the chapter on BASIC in your
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computer manual, try this exercise to “test the water.’” Enter this
simple program:

LPRINT CHR$(14); “BASIC”

then, hit the return (sometimes called the “enter” key). That one-
line program establishes communication between your computer
and Gemini. Now enter this line of text:

LPRINT CHR$(27); “@”’; “If | can do this,
| can do anything!”
After entering this line, when you hit the return key (the “enter”
key on some systems), you'll be sending function codes and text
to your printer. Hit the return and see what happens. If your Gemini
prints out your simple program, you know that you're ready to take
the plunge with the more advanced sample programs that follow.

If I can do this, I can do anything!

If, for some reason, Gemini didn’t get the message and respond
with action, you might do well to turn your computer off and just
read over the remainder of this chapter. A wealth of information
about printer capabilities is presented, even if you don’t qualify
as a “‘programmer’’

If this simple test worked out well for you and your computer
system, get ready because in the next example, you’ll dive off the
“championship” board and try a double back flip into the deep end.

Getting Ready to Dive In

Check the position of the printer DIP switches before proceeding
with the next example. For the IBM-PC, DIP switch number 2-1 on
your Gemini should be “on;’ and the other three should be “off”

Note: Check with Appendices A-F for information about setting
the DIP switches for various computer systems, as well as for
modifications that may be required in order to run the following
program.

If you are using sprocket-fed fan fold paper, roll the paper up
until the perforation is even with the ribbon guide.

Note: Because the paper drive is engaged when the power is “on}’
you should only adjust the paper position when Gemini’s power
is “off’” Moving the platen (by turning the platen knob) when the
power is “on” may damage the paper-advance mechanism.

61



Gemini User’s Manual

Turn your computer “on’’ Follow the set-up requirements, if
any (such as the selection of the printer interface mode). Load
BASIC and turn “on” your Gemini. The “Power,’ “Ready; and
“Online” lamps should be lit on Gemini’s control panel.

Type in the reference-program listing, Figure 5-1 making the
modifications outlined in the appendices for your computer
system.

Note: You should “proofread” each line you type in before entering
it. If you want your program to look like Figure 5-2, your program
listing must look exactly like the one shown in Figure 5-1 (subject,
of course, to minor changes for computers other than the IBM-PC).

Before You Run the Sample Program
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The program you just typed in was a long one, but it illustrates
about one-half of the features available on Gemini. Before we run
the program, let’s utilize Gemini as a line printer. Create a program
listing by typing LLIST. You can use this listing to double-check
that you have correctly entered the reference program (Figure 5-1).
If you discover any errors, correct them. Then create another listing
by entering:

WIDTH “LPT1:”, 255
LPRINT CHR$(15)

and then,

LLIST

The WIDTH command told the BASIC program that your
printer could print as many characters as it wants per line. The
CHR$(15) was sent to tell Gemini to print in “reduced” type of 17
characters per inch (CPl). By using the reduced type, full
136-character output (Figure 5-1) can be printed on the Gemini-10X
and 233 characters on the Gemini-15X.
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10 WIDTH “LPTt:",132

20 ESCe=CHR$ (27) : LF$=CHR$(10) : FF$=CHR$(12) : CR$=CHR$(13)

30 PICA$=ESC$+"B"+CHRS (1) : ELITE$=ESC$+“B"+CHRS(2) : COMP$=ESC$+"B"+CHR$(2)

40 SUPER$=ESC$+"S"+CHR$ (0) ; SUB$=ESC$+"S*+CHRS (1) : CANS$=ESCS+°T*

50 ITALIC$=ESC$+CHRS (52) : STAND$=ESC$+CHRS (53)

50 WIDE$=CHR$ (14) : CANWIDES=CHRS$ (20) : PRSET$=ESC$+"@"

70 EMPH$=ESCS+"E" : CEMPH$=ESC$+"F" : DBLS$=ESC$+"G" : CDBLS$=ESCS+"H"

80 LPRINT PRSETS$:ESCS; "R*;CHRS (15):FF$

S0FOR 1 =1702

100 IF 1 = 1 THEN LPRINT WIDES;" GEMINI STANDARD TYPE STYLES®:CANWIDES;LFS

{10 IF I = 2 THEN LPRINT ITALICS$:WIDES:" GEMINI ITALIC TYPE STYLES":CANWIDES;LFS
120 FOR N = 1 TO 40 : LPRINT CHR$(231) : CHR$(232) ; : NEXT N : LPRINT : LPRINT

130 LPRINT" 17 cpi 12 cpi 10 cpi 8.5 cpi b cpi S cpi”

140 FOR N = { TO 80 : LPRINT CHR$(241) § : NEXT N : LPRINT

150 MSG1$=" ABC" : MSB2$="Xx" : MSG3$="Yy"
160 FOR J = 1 TQ 4

170 IF 1 = 2 THEN LPRINT ITALICS:

180 IF J = { THEN LPRINT COMPS$:"normal

190 IF J = 2 THEN LPRINT COMPS$:"double strike *
200 IF J = I THEN LPRINT COMPS;"emphasized
210 IF J = 4 THEN LPRINT COMPS$: "double strike
20F0RK=1T06

230 IF K = 1 THEN LPRINT COMPS;

240 IF K = 2 THEN LPRINT ELITES;

230 IF K = I THEN LPRINT PICAS$;

260 IF K = 4 THEN LPRINT COMPS$:NIDES:

270 IF K = 5 THEN LPRINT ELITE$:WIDES:

280 IF K = & THEN LPRINT PICAS;WIDES:

290 IF J = 2 THEN LPRINT DBLSS:

00 IF J = I THEN LPRINT EMPH$:

310 IF J = 4 THEN LPRINT DBLSS$:EMPHS:

320 LPRINT MSG1$;SUPERS;MS62¢; CANSS: SUBS: MEE3$: CANSS: CDBLSS:

330 IF K > I THEN LPRINT CANWIDES:

I40 NEXT K

345 IF J=2 THEN LPRINT LF$;

I50 IF J = 4 THEN LPRINT ESC$:"A":CHR$ (9):LF$:COMPS:" + ":CR$;"esphasized "
360 LPRINT PRSETS

370 NEXT J

380 LPRINT STRING$(S,10)

390 NEXT !

400 LPRINT FF$ : WIDTH "LPT1:",B0 :END

LI | I I T R TR T B |

Figure 5-1. This sample program (written in BASIC for the IBM-PC, but
amendable to any personal computer) is shown here in reduced or “‘com-
pressed’ type and will produce the “Printing Effects” shown in Figure 5-2.
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Run the Reference Program

Because we left the printer in the 17-CPI mode at the end of the
sample program listing, we need to reset Gemini before running
the program.

To reset (initialize) your printer, turn the power “off;’ then back
“on!” Another way to initialize Gemini is via the software message:

LPRINT CHR$(27); “@”

A moment ago we talked about plunging into this sample exercise.
The way to make that plunge is to enter:

RUN

GEMINI STAaNDARD TYFE STYLES

e ™ e e ™ e ™ e e ™ e ™ ™ e ™ e e e e e ™ ™ ™ ™ ™ ™ ™ ™ ™ e ™ e

—

17 zor 12 ecpi 10 cpi 8.% cpi 6 cpi S cpi
norsal REC™v, AEC™v,  AEC**._ ABCXxYy ABCXxYy AEBC XYy
doutle strike  ABC™v, ABC**v, ABC*., ABCXxYy ABCXxYy ABCXx Yy
esphasized ABC*™*v, AEC**v, ABCXxYy ABCXxYy ABCX:xYy ABCXxYy
fouble strike  ABC™v, ABCX<v, ABCXxYy ABCXxYy ABCXxYy ABCXxYy

eaphasized

GEMINTI

ITALIC TYFE STYLES

17 cpi 12 cpi 10 coi .5 cpi & cpi S cp1
noraal ™y, ABCX>y,  ARCX>,, ABCXxYy ARCAxY sy OBRCXNY s
fouble strike  BM*'y, QRCY<y,  RBCX~,, ABCAxYy ABCXxYy ARCXxYsy
enphasized HBC*=y,  QRCX~y,  ABCXxYy ABCXxYy BRCANYy ARBRCX>xYy
double strike RNty ABCXxy,  ABCAxYy ABCXxYy ABCXxYy ABCXxYy

4
enphasized

Figure 5-2. This sample run program (shown here at two-thirds actual size)
demonstrates standard and italic type styles in six sizes (measured in
characters per inch) for normal, double-strike, ernphasized, and double-
emphasized types — each with superscripts and subscripts.
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There it is, a reference sheet that summarizes the various type
styles that Gemini can produce. If your printout looks like Figure
5-2, great! Turn your printer “off;’ advance the paper, and tear off
the tables. We will now analyze the program and printout to learn
how we managed to do what we did.

On the Other Hand. . .

If you made a typing error that caused the program to “belly flop;’
or if your printout looks strangely dissimilar to Figure 5-2, you
should reset Gemini and try again. The printer may have received
an unwanted function code. Or, perhaps the communication
became garbled between your computer and Gemini. Whatever
the problem, reset (initialize) Gemini and try again.

ANALYZING THE PROGRAM

In this section, we’ll analyze the program you entered, using Figure
5-1 as your reference. Before we start, you might want to SAVE the
program on disk or tape to avoid having to retype it if you ever want
to use it again.

Let’s begin by considering line 10, shown in Figure 5-1. This
line tells the BASIC interpreter that the printer will accept 132
characters per line. This prevents BASIC from tossing in extra
carriage returns and line feeds where we don’t want them.

Lines 20 through 70 are used to set some printer controls to
more easily remembered codes. The escape code (which is ASCII
decimal code 27) is set to ESC$. The command that tells the printer
to advance one line (ASCIl code 10) is set to LF$. The variable FF$
is set to ASCII code 12, a command to Gemini that the printer
should advance to the top of the next page. The default value, set
by power “on” or receipt of the software reset, is 66 lines per page.

Line 30 sets the printer command to change type size. The
format of this command is ESC$ + “B” + n, where n can be 1,
2,or 3. If nis 1, the type size is 10 characters per inch (CPI). This
is the type size of a standard typewriter’s print, called “pica’’ Pica
is the type size you select when Gemini is initialized, until and
unless you ask for different type size. If n is 2, the type size is 12
CPI, the same size as “elite” typewriter print. If nis 3, the type size
is 17 CPI, the size of the compressed type we used for the listing
in Figure 5-1.
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Wait a minute. Didn’t we use the command code CHR$(15)
to shift into compressed type? That’s right; there are two ways of
shifting into compressed type: — the single-character command;
CHR$(15), and the three-character command; ESC$ + “B” + 3.
[Actually, that's CHR$(27); CHR$(66); and CHR$(3), if you check the
ASCII code table in Appendix |.] The command CHR$(18) can be
used to shift the printer from compressed mode back to normal
pica-size print.

Line 40 sets some variables that allow shifting into (and out
of) the superscript and subscript mode. Superscripts are
characters that are printed above the regular line of type, such as
the “2” in E =MC?2. Subscripts are below the line, such as the “2”
in H,0. On some printers, the “supers” and “subs” are produced
by rolling the paper up and down a half-line, printing the
superscript or subscript, then rolling the paper back to its original
position.

Gemini prints “supers” and “subs” using special characters
that are small enough to convey the scripting in the space
normally utilized by the ascenders ‘such as the top of a “t”’) and
descenders (the lower part of the letter “g”). The scripting
characters are printed “high” or “low” on the line to produce a
professional-looking scripting effect — without having to roll the
paper up and down by hand.

ESC$ + “S” + CHR$(0) causes the printer to operate in its
superscript mode, and ESC$ + “S” + CHR$(1) initiates the
subscript. Either mode is cancelled by ESC$ + “T” command —
actually, CHR$(27); CHR$(84).

Line 50 sets the command to produce italic type. CHR$(27);
CHR$(52) causes Gemini to print in full italic all text received
subsequent to the command, until the ESC$ + CHR$(53)
command [or printer reset = CHR$(27); “@"] is received.

Line 60 sets the command to double the width of the
characters that are being printed. CHR$(14) sets the double-width
print mode, and CHR$(20) cancels the double-width mode. ESC$
+ “W” + 1 [which is the equivalent of CHR$(27); CHR$(87);
CHR$(1) command] also sets the double-width mode; in this case,
ESC$ + “W” + 0cancels the double-width mode. You might note
that with the three type sizes, plus the double-width mode, we have
six different character sizes from which to select.

On the end of line 60 is the printer reset command we call “PRSET”
in this program.
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Compressed 17 CPI
Elite 12 CPI
Pica (normal) 10 CPI
Double-width Compressed 8.5CPI
Double-width Elite 6 CPI
Double-width Pica 5CPI

Line 70, the last line of our definitions, contains functional
commands to control the way the type is printed. In emphasized
printing, Gemini prints the characters once, then goes back and
reprints them (with the dots offset by one-half dot). This is
explained in the next chapter, but for now just remember that both
emphasized and double-strike involves printing each character
twice.

In line 70, ESC$ + “E” puts the printer in the emphasized
mode, and ESC$ + “F” cancels the emphasized printing. ESC$
+ “G” puts the printer in double-strike mode, and ESC$ + “H”
cancels that mode.

Both emphasized and double-strike can be invoked at the
same time to produce maximum-density printing. Some
restrictions apply to the use of emphasized printing and some of
the other print commands. We’ll go over these restrictions when
we examine in detail the tables printed by this program.

Line 80 is the first line of the program that sends “text” data
to the printer. What information are we sending Gemini? First, we
send the character string PRSET$, telling Gemini to reset
according to the command CHR$(27); “@’’ Even though we didn’t
need to reset Gemini after printing the listing in compressed type,
it’s a good programming practice to make sure your printer is in
its initialized state at the beginning of your program.

The ESCS$; “R”’; CHR$(15) sequence in line 80 tells Gemini to
advance the paper 15 lines after the form-feed command is
received. The default for the beginning line (or “header”) is the first
line on the page. The FF$ variable sends a form feed command
to Gemini. This line is used to cause Gemini to skip one page of
paper (that’s 66 lines with conventional fanfold sprocket-fed
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paper), then skip down 16 lines from the top of the next page. So
where, you might ask, did the extra line come from? BASIC inserts
a carriage return (CR) and line feed (LF) at the end of every LPRINT
statement, unless the last characterin LPRINT is a semicolon (;).

Line 90 starts the major loop of the program, which causes
the normal and italic tables to be printed. If the variable “I” is equal
to the number 1, then the message on line 100 is printed. If “I”
equals 2, the message on line 110 s printed. Let’s look at line 100:

LPRINT WIDES$; “GEMINI STANDARD
TYPE STYLES”; CANWIDES; LF$
You might ask: What does WIDE$ cause to be printed? The answer
is not “what;’ but “how’” WIDE$ is set (on line 60) to CHR$(14), the
command for the double-width printing mode. Look at Figure 5-2
to verify that.

The CANWIDES$ string cancels the double-width function
(also set on line 60). The semicolon between character strings
causes the strings to be printed without any spaces between them.
The LF$ string causes a line feed; the LPRINT statement produces
another carriage return and a line feed because it does not end
with a semicolon.

Line 110 causes a similar message to be printed, but this time
we did not invoke the italic print style by sending the ITALIC$
command string to Gemini at the beginning of LPRINT statement.

Line 120 looks interesting, because it serves an interesting
purpose. Line 120 is a loop from 1 to 40 that sends two characters
to Gemini for each cycle of the loop. What, you might ask are the
two characters: CHR$(231) and CHR$(232)? To find out, turn to
Appendices | or H. ASCII code numbers 231 and 232 appear to be
what, in a gymnast’s parlance might be called “uneven parallel
bars” Number 231 is the upper bar, and number 232 is the lower
bar. These two characters are part of Gemini’s “6 x 6” graphics
set (as explained further in Chapter 7).

The two LPRINT statements at the end of line 120 cause two
line feeds after the loop is completed. Did you notice the
semicolon at the LPRINT, inside the loop? Without that “;” a
carriage return would be generated after each printing of these two
characters. With the semicolon, we get the alternating row of short
bars that serve as decoration beneath the table titles in Figure 5-2.

Line 130 is straightforward; it prints the column headings for
the table. Because the printer has been set to produce these
headingsinl| = 1andin| = 2, the headings appear in normal and
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italic type, respectively, in Figure 5-2. You might note that the
decorative graphic characters are unaffected by the italic control,
and the italic mode is resumed after 6 x 6 characters are printed.

Line 140 is similar to line 120, and serves as one way of
drawing a line across a page.

Line 150 sets three character strings in preparation for the
printing that follows. The first string, “ABC;’ is printed in normal
script. The next string, “Xx”, is printed in superscript. The third
string, “Yy," is printed in subscript. If you prefer other characters
(for example, your name) to be printed in another version of Figure
5-2, change these strings and rerun the program.

Line 160 starts the loop-over printing modes. Line 170 puts
the printer into italic type when | = 2. This is required because we
will use the printer-reset to clear the print modes at the end of this
loop. The printer-reset causes Gemini to go back to its initial power
“on” state.

Lines 180 through 210 print row headings for the tables, on
the left side of the lines illustrating the print modes in Figure 5-2.
ForJ = 1, the print mode is normal. J = 2 produces the double-
strike effect. The print is emphasized as a result of J = 3. With J
= 4, Gemini produces a combination of double-strike plus
emphasized type. You might also note that we set the row
headings in compressed type to conserve space so that the tables
would fit on 10-inch-wide paper.

Line 220 starts the inner loop, which prints each line of the
table. Lines 230 through 280 set the six different print sizes. If
K = 1, line 230 sends the COMP$ command to Gemini, which
causes a shift into the compressed print mode. {f K = 2, then line
240 sends the ELITE$ command to the printer. If K = 3, line 250
sends the PICA$ command, thus directing Gemini to print in
normal (10 CPI) type size. The question might arise: Could we use
the PRSET$ mode instead? If we did, it would be necessary to reset
the italic mode before printing the table characters when | = 2.
When K = 4, line 260 sends both the COMP$ and the WIDE$
commands, causing the printer to shift into 8.5 CPI.

Lines 270 and 280 cause Gemini to print 6 CPl when K = 5,
and 5 CPl when K = 6.

Line 290 invokes the double-strike mode when J = 2 by
sending the character string DBL$ to Gemini. You may recall the
DBL$ is equal to ESC$ + “G” or, equivalently, CHR$(27); CHR$(71).

Line 300 sends the emphasized mode command to the printer
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by means of a character string EMPHS$. When J = 4, line 310 shifts
Gemini into the double-strike and emphasized mode by sending
both the DBL$ and EMPH$ commands.

Line 320 is the heart of the program. This line prints out the
entire table. The rest of the program prints the titles and headings,
or sets the print size and style. In line 320, the character string
MSG1$ (set to “ABC” by line 150) is printed in whatever mode the
printer is in as a result of preceding the transmission of the
SUPER$ command string (remember line 40?) and the character
string MSG2$ is printed. The superscript mode is cancelled by
sending the CANS$ string [CHR$(27); CHR$(84), or by ESC$ “T"].

The subscript mode is invoked by sending the SUBS$
command string. The third character string in line 320, MSG3$
(whichis “Yy”), is then printed, only to be cancelled by the CAN$
command again. Finally, the double-strike print mode is cancelled.

Why did we have to cancel the double-strike mode? Where
did we invoke it? In order to make the half-height superscript and
subscript characters more legible, they are automatically printed
using the double-strike print mode. Cancelling the superscript or
subscript does not automatically cancel the double-strike mode.

You might notice that line 320 is used six times to print one
line. Line 330 is used to cancel the double-width command when
K is greater than 3. This is done because the double-width
command is sent when K is equal to 4, 5, or 6, by lines 260, 270,
and 280.

Line 340 is the bottom of the inner K loop. Line 350 is
responsible for printing the words “ + emphasized” after the last
line of each table. You might want to direct your attention to
Chapter 9, or to Appendix M, to learn the purpose of the ESC “A”
n functional control code. We used this control code to reset the
spacing between lines.

When Gemini is initialized, the spacing is set to one-sixth of
an inch, when DIP switch 1-5is “on’ (This is the standard ““single-
space” of a conventional “pica” typewriter.) With Gemini, this
%-inch spacing allows a “half-character” of spacing between lines
of text.

The ESCS$; “A”; n function code allows us to vary the spacing
between lines. When the spacing control codes are sent to the
printer, the spacing for the line feed is set to n/72 inch. Thus, if n
is set to be 12, the spacing in 12/72, which is '/ of an inch. If n is
less than 12, the spacing between lines will be less than the normal
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default spacing. If n is greater than 12, the spacing will be larger
than normal.

In line 350, we set n to equal 9, with the result that the line
spacing is changed to 9/72 or % inch. A line feed is set to move
down (or, to be more correct, “advance the paper”) % inch, then
return the print head to the first print column (it’s “home” position).
The printer is shifted into the compressed mode because of
COMPS$, the “+" is printed, followed by another carriage return
and line feed. The word “emphasized” is then printed, and line 350
has done its job.

Line 360 clears all the previous print function codes and
restores Gemini to its initialized values. Line 370 is the bottom of
the J loop.

Line 380 is one way of advancing the paper by multiple line
feeds. The STRING$(5,10) function is used to return a string of
length n, whose characters all have the ASCII code of the first
character in A$. Because the line-feed command is a single
character, this function allows us to skip multiple lines. Vertical
tabs and other line-spacing controls are discussed further in
Chapter 9.

Line 390 is the bottom of the outer loop. Line 400 finishes up
the program by sending a form-feed command to Gemini, resetting
the “line printer” to an 80-character width. With that, line 400 ends
the program.

Now that we have considered the causes, let’s look at the
effects. In the following section, we’ll interpret Figure 5-2,
amended to show the 88 type styles and sizes that Gemini can
provide for practical applications.

WHAT WE’VE LEARNED GEMINI CAN DO

So farin this chapter, we’ve learned that Gemini can do more than
the most popular word processing software can handle. To enjoy
the full range of type styles and sizes, you need to create computer
programs in BASIC (or other computer languages) to send
functional commands to Gemini. Or, as described in the following
section, you can “patch” your word processing software so it’s
smart enought to manage Gemini properly.

Figure 5-3 is an amended version of Figure 5-2 that shows the
88 variations of type sizes and styles for the alphanumeric
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characters. (“Alphanumeric” means all the characters that are the
letters in the alphabet and numerical symbols for numbers.) The
difference between Figures 5-2 and 5-3 is that the latter has had
some of the superscripts and subscripts eliminated.

The “supers” and “subs” are designed for normal and double-
strike type in 10, 12, and 17 CPI. Superscripts and subscripts were
not intended for use in the emphasized mode. When you double
the width of the characters (5, 6, and 8.5 CPI), the “scripts” are
distorted to the point that they are garbled. They weren’t
designed for double-width printing, and aren’t needed.

By examining Figure 5-3, you can see at a glance that Gemini
can print in six type sizes, between 5 and 17 characters per inch.
Gemini prints in roman type (the upper table) and italic type (the
lower table). In addition, Gemini produces quality superscripting
in 20 modes, as well as quality subscripting in an equal number.
If you add up all these typeface options, you'll count as many
Gemini text options as there are keys on a piano.

Figure 5-3 also demonstrates a hint of Gemini’s 6 x 6 graphics
capability. If you look in Appendix K at ASCII code numbers 224
through 255, you'll see an enlargement of the full set of 6 x 6
graphics. The straight line that separates the CPI column headings
from the body of the tables in Figure 5-3 was produced by
repeating ASCIl code number 241 across the page. The alternating
sequence of ASCIlI code numbers 231 and 232 produced the
graphic embellishment that appears under the “standard” and
“italic” table titles. In Chapter 7, you’ll learn more about what you
can do with the 6 x 6 graphic character set.

Although the “ABC’s” in Figure 5-3 vary in intensity, slant, and
width, they are all the same height. That’s because all Gemini’s
alphanumeric characters are printed using a fixed-height matrix.

The matrix is represented by the numerals that appear on the
first page of each chapter in this manual. A reduced version of that
chapter-identifier appears at the top of this page. You can see that
the matrix (or grid) is nine rows high and five rows wide (with some
dots on the lines between columns). The compressed and double-
width modes print the same character matrix, but with the width
of the horizontal columns shortened or expanded, respectively.

If you are observant, you might notice that the “ABC’s”
across each row in Figure 5-3 appear to slope slightly downward
from left to right. In your everyday printing, you won’t get this
effect; your lines of text will be perfectly straight. The reason for
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the sloping in this sample program is the frequent use of
superscripts and subscripts.

When you print “supers” and “subs;’ Gemini executes the
“scripts” in the double-strike mode. Double-striking involves
printing the characters once, then reprinting them 1/144th inch
lower. One one-hundred-and-forty-fourth of an inch isn’t even
detectable (unless you have the eyes of a hawk).

In most printing situations, you won’t use superscripts and
subscripts more than once or twice a line (if at all). Thus, printing
the remainder of a line 1/144th or 2/144th of an inch lower would
not be noticeable. In our sample program (Figure 5-2), there were
12 “supers” and “subs” per line — giving a total of 12/144ths (or

GEMINTI STAanNDARD TYFE STYLES

e ™ ™ e ™ e e e e e e ™ ™ ™ ™ e ™ e ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ e ™

17 zp1 12 cp2 19 cpi 8.2 cpi & cpi S epi
noraal ABC™*v, AECX~y, ARC*. ABC ARC AERC
double strike  ABCX*y, ABCXx., ABC=> ABC aBc aERc
esphasized ABC**v, ARBC*=., ABC ABC ABC ABC
dnuble‘stnke ABC*y, ABC*~,, ABC ABC aBcC aBc

esphasized

GEMINI ITALIC TYFE STYLES

17 cpi 12 coi 10 cpi 2.9 cpi & cpi S cpi
noraal RBC**y, ARC*>y, QRCX>,, ABC ARC aroc
doable strike  RBC*=y, ABCX>,  ARC*>, ABC ABC oRrRC
enphasized ABC**y, QRC*>y, ABC ABC ARC aoBC
double‘stn'ke AMC*=y,  ABC*~,, ABC ABC aBC =% Yol

enphasized

Figure 5-3. The sample program’s results, amended to show the 88 viable
options for type sizes and styles using Gemini.
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112th) of an inch difference between the beginning and end of the
line.

By examining the lower table in Figure 5-3, you’ll see that the
same options and parameters apply to italic type as to standard
type.

WORD PROCESSING SOFTWARE

Word processing is the family of programs that package text in
forms understandable by your microcomputer, its display monitor,
and various printers. Popular word processing programs include
Wordstar, the Electric Pencil, Easywriter, Word Handler, Perfect
Writer, etc. (Note: Each of these programs is the copyrighted
property and registered trademark of the companies that own
them. They are mentioned here only as examples of commercially
available word processing programs.)

Most of the popular word processing programs were written
a few years ago, when printers were simpler devices, capable of
performing far fewer options than are available with Gemini.

For example, most current word processing programs can
send function codes for printing “bold” type (double-striking). To
accomplish this, the word processing software sends multiple
instructions (initiated by keyboard commands such as ‘“‘control-
B” or “control-E”). When older printers receive these instructions,
they print a word, then get the signal for their printing mechanism
to back up, then respond to another signal that tells the “dumb”
printer to print the word again. With Gemini, the function code ESC
“E” tells the smart printer to automatically double-strike using
the LPRINT command conveyed in BASIC.

Don’'t be discouraged if you bought a word processing
package and it seems inadequate to utilize Gemini’s full
capabilities. Gemini can do just about anything your word
processing software can tell it to do, and then some. There are four
solutions to the problem.

The BASIC Solution

One solution to the limitations of word processing software is not
to use it when you want to make full use of Gemini’s potential
performance. You can learn BASIC and put it to work.
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Even without “mastering” BASIC, you’ll be able to work
wonders with Gemini, as you've already learned in this chapter.

User-Patching Your Software Program

“Patching” is the term used to describe making changes in an
existing word processing program so that it can make fuller use
of Gemini’s capabilities. To accomplish patching, refer to your
word processing software user's manual. The manual should have
a listing that demonstrates “user-patchable” changes you can
make in the program.

A word of warning: You need to be computer-wise to
successfully patch an existing word processing program. Before
you start, it’s probably a good idea to make a copy of your word
processing program and attempt patching the copy. That way, if
you make an error, you’re only out the time you invested and
haven’t hurt the “original’’

Software Patching Services

Another solution to the problem of software/printer incompatibility
is to turn to one of the “software recycling” services that advertise
in hobbyist computing publications.

For a modest sum, they will “recycle” your software by
performing the patching operation for you. Many of these services
invite you to mail them your word processing software (and, of
course, a check), and they’ll send you back a “tailored-to-fit”
program on your same diskette(s).

The Creative Solution

If you made it through the program listed in Figure 5-1, you should
be able to create a simple program that serves as
“Your Own Word Processing Software System.”

(The title’s a bit long; you can always “word process” it to
something short and snappy.) Even if you didn’t successfully
execute the sample program, don’t be afraid of trying this task.
Remember: You may never know if you can do something unless
you try.
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ssasal

10 CLS:KEY OFF:DIM A$(24,80)

20 CLS:X=1:Y=!

30 GOSUB 1S0:LOCATE X,YsPRINT "&"

40 B$=INKEY$:IF B$="" THEN 40

%0 IF B$=CHR$(S) THEN CLSIEND

50 IF B$=CHR$(18) THEN CLS:G0SUB 200:60T0 20

70 IF B$=CHR$(14) THEN 50TO 220

80 IF B$=CHR$(13) THEN AS(X,Y)=B$:LOCATE X,Y:PRINT " "iX=X+{:Y=1:LOCATE X,Y:PRINT
"8"::16070 40

90 IF B$=CHR$(4) THEN GOSUB 130:G0TO 40

100 LOCATE X.Y:PRINT B$;:AS(X,Y)=B$:Y=Y+!

110 IF Y=B0 THEN A$(X,Y)=CHR$({3):BEEP:X=X+1:Y=1:60TQ 40

120 LOCATE X,Y:PRINT "8";:G0TO 40

130 LOCATE X,Y:PRINT " *ysY=Y=1:IF Y=0 THEN Y=1:BEEP:

135 A$(X,Y)=""

140 LOCATE X,Y:PRINT "@";:RETURN

150 LOCATE 25,2:COLOR 0,7:PRINT " ~P) printer "i:

160 LOCATE 25,17:COLOR 0,7:PRINT " ~D) delete "3:COLOR 7,0

170 LOCATE 25,34:COLOR 0,7:PRINT " “R) restart  "::COLOR 7,0

180 LOCATE 25,51:COLOR Q,7:PRINT " “E) exit "+:COLOR 7,0

190 RETURN

200 LOCATE 10,30:PRINT "olease stand by"::FOR I=1 TO X:FOR J=1 TO BO:A$(I,J)="":
NEXT: NEXT:RETURN

220 LPRINT CHR$(27);"R"

230 CLS:LOCATE 25,2:COLOR 0,7:PRINT " Clommand "::LOCATE 23,16

280 PRINT " P)rint ";:LOCATE 25,27:PRINT " R)eturn "::COLOR 7,0

250 G$=INKEY$:IF B$="" THEN 250

260 IF G$="P" THEN G6OSUB 310

270 IF G$="C" THEN GOSUB 220:G0T0 230

280 IF G$="R" THEN BOSUB 300:6070 30

290 6070 250

700 CLS:FOR I=! TO X:FOR J=1 TO B0:LOCATE I.J:PRINT AS(I.J)s:NEXT J:NEXT 1:RETURN

310 FOR I=1 TO X:FOR J=1 TO BO:LPRINT A$(I,J)s:NEXT JiNEXT I:RETURN

320 LOCATE 2%, 2:PRINT STRINGS$(%50,32):

330 LOCATE 25,2:PRINT STRINGS$(S50,32);

340 LOCATE 25,2:COLOR 0,7:PRINT " E) Esc ";:LOCATE 25,11

350 PRINT " C) CHRS$ "::LOCATE 25,21:PRINT " Q) end command "3:COLOR 7,0:87¢=""

J40 G$=INKEYS:IF G$="" THEN 340

370 IF G$="E" THEN BOSUB 420:60T0 400

I80 IF G$="C" THEN G0SUB 530:60TD 400

390 IF G$="Q" THEN 6OTOD 410

400 60TQ 340

410 RETURN
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420 1=0:LOCATE 23,4:PRINT "Esc '

430 G$=INKEYS:IF G$="" THEN 430

440 TF GS=CHR$ (13) THEN 480

450 PRINT GS;

440 PRINT * "

470 §$(1)aG8: 114116070 430

480 IF 152 THEN FOR Jsi TO T(D#uD8+88(J):NEXT J:STS8CHRS (27)+88(0)
SCHRS (VAL (D$)) 1 Dg=""

490 IF 1=2 THEN STS=CHRS (27)+8$(0)+CHRS (VAL (S$(1)))

%00 IF I=1 THEN ST#=CHRS (27)484(0)

$10 LPRINT §T$:§T8="":FOR J=1 TO [:58(J)="":NEXT Ji1=0

520 LOCATE 23,4:PRINT " "y :RETURN

530 LOCATE 23,2:PRINT "CHRS "3:5T¢=""

S40 G$=INKEYS:IF G$="" THEN 540

550 IF G$=CHRS(13) THEN 570

$40 PRINT G83:5T8=5T$+68:60T0 540

$70 LOCATE 23,2:PRINT " "sLPRINT CHRS (VAL(ST$))::5T$="":RETURN

Figure 5-4. A simple program, written in BASIC, that serves as a rudimentary
word processing program.

In Figure 5-4, a very simple word processing software pro-
gram is presented, written in BASIC for the IBM-PC. This program
leaves some room for improvement, but after all — it’s free. You
might apply it to writing short letters or other simple documents.
The display on your CRT monitor may not be anything to write
home about, but at least it gives you the capability of writing
home! You may also find the use of the control codes is somewhat
awkward, but this program has its own menus which will make it
easier for you to remember the commands. The program provides
three different menus which display your options and prompt you
to select specific commands to guide you in your word process-
ing. After you have typed in the program and entered RUN follow-
ed by a carriage return, the first menu will appear at the bottom
of the screen and the cursor should be at the top left corner.

Now you can type in your text and correct any errors you may
make. Because of the simplicity of this program, it does have some
limitations, which will vary for the different computers. If your com-
puteris an IBM-PC, you can type in 23 lines at up to 80 characters
per line. Some other computers may not have the capacity to ac-
cept this many characters, limiting the amount of text you can
type. This program is also restricted in that errors can only be cor-
rected on the present line. Once you have hit <return> you can-
not go back to the previous line to revise it.
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After typing your text, you may go either to the second menu,
which will permit you to print your text, or to the third menu where
you may send Escape or control codes to the printer for special
characters or effects. It is not necessary to type the entire ASCII
codes. Instead, you have the option of selecting “ESC” or “CHR$”.
For example, if you wish to send CHR$(27); “W’’; CHR$(1); to the
printer for printing of wide characters, you simply need to select
the “ESC” option and type “W1" and then hit <CR>, and the code
will be sent to the printer. After sending the codes, you may go
back to the 2nd menu and print your text again.

The following is a listing of the commands:

CONTROL COMMANDS FOR THE “DO-IT-YOURSELF”
WORD PROCESSING PROGRAM (SHOWN IN FIGURE 5-4)

1st MENU

AP = gets you to the 2nd command level

AD = deletes the character to the left of the cursor

AR = restart: clears the screen and lets you type a new text
AE = exits the program

2nd MENU
P = prints your text
C = gets you to the 3rd command level

R = returns you to the 1st print level
3rd MENU

E(ESC) = lets you send ESC code with an abbreviated

command

C(CHRS$) = lets you send a control code with an abbreviated
command

R = returns you to the 2nd level

These commands may vary if you are not using an IBM-PC, but
the effects will be the same. For further explanation of the program
variations, please refer to the computer-specific appendices at the
back of this manual.
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WHERE DO WE GO FROM HERE?

If you want to get to work, you may take your leave at this point.
You've gotten a good idea of what Gemini is all about — how the
parts fit together, how to add paper and ribbon, the Setf-Test, in-
terfacing with your computer, and various printing capabilities.
That should be enough to get you started.

To paraphrase an old saying: “‘A journey of a thousand pages
begins with a single character.” Bon Voyage!

If you have the luxury of enough time to keep reading, the next
six chapters and accompanying appendices will provide you with
the means to be able to travel first class. If knowledge is power,
then you’ll be a powerful Gemini user by the end of this manual.
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THE FUNDAMENTALS OF
DOT MATRIX PRINTING

Understanding dot-matrix printing and Gemini’s graphics begins
with knowing some details about the print head and the software
that controls it. This chapter will provide you with those details.
The print head, print matrix, and vertical spacing are described in
understandable terms. The second half of this chapter will
introduce you to dot graphics: the control codes for firing the
“pins,’ and a sample graphics program that will put a smile on your
paper, and perhaps on your face.

THE PRINT HEAD

Upper

Lower

The print head contains nine thin wires, or pins, positioned one
above the other. Figure 6-1 illustrates the print head, from the
paper’s point of view, looking straight on. Each wire is connected
to a solenoid “gun;’ an electromagnet that “fires” when told to do
so by the “computer” inside Gemini. Figure 6-2 presents a
schematic of the print-head mechanism, profiling the solenoid,
spring, and dot-wire pin for one of the guns.

Needle of 7161514131211 7-bit interface
print head

8|716(5|4|3|2]1 | 8bitinterface

(e00o000000)
]

Figure 6-1. The bit-image column-scan capability is the result of nine
pins, stacked in a column, each “fired”’ independently in response to
signals from the 7-bit or 8-bit interface from your computer.
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Paper
“Needle” pin \
Sub-guide Hilbbon
Spring \ \ \
P@ = = Platen
= /:
Pin guide
Clapper — — Iron core /
guide J Ribbon guide

Clapper

N N

Printer solenoid

Figure 6-2. This side-view schematic of the print-head mechanism shows
how electrical signals to the solenoid cause the clapper to “fire” the
needle-like pin that impacts the ribbon/paper/platen. After the solenoid
releases the clapper, a spring returns the pin to its original position.
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Gemini’s built-in ““computer” reads the ASCIl code
instructions sent by your computer and directs the print head to
discharge the correct pins in the proper order. The result of this
“hiring” and “firing” is the printed characters produced by Gemini
onto your paper.

Consider, if you will, the process of printing an uppercase
letter “H’’ (see Figure 6-3). Because the print head is bidirectional
(can print right to left, and left to right), Gemini can start the “H”
from either side.

In this example, the top seven pins fire simultaneously to print
one side of the letter. Then, the print head moves across the paper,
and pin number four fires three times to create the horizontal line.
Finally, the top seven pins fire simultaneously again to complete
the other vertical line. Aside from the amazing fact that the entire
printing operation just described can take place in approximately
one-hundredth of a second, all this activity is caused by a single
ASCII code signal.
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Figure 6-3. The nine rows of the matrix correspond to the nine pins on the
print head. For this uppercase letter, only the top seven pins fire — all at once
for each vertical line in this letter, and a single pin (firing repeatedly as the
print head moves sideways) for the horizontal line.

This printing technology is called impact, dot matrix printing.
Dots are printed according to a predesigned matrix or grid system.
Each letter, numeral, punctuation mark, and other special
character is formed by the arrangement of 4 to 36 dots.

The firing patterns for each character are pre-programmed in
Gemini and stored in ‘“firmware” (ROM’s). By sending the
appropriate control codes to Gemini, we manipulate both the
number of pins fired and the order in which they are fired. If you
know which control code to send from your computer’s keyboard,
through the computer to the printer, you can even create new
“characters” by controlling the firing pins.

THE PRINT MATRIX

Let’s turn to Appendix K and look briefly at the dot patterns of the
various characters. All these characters, during the “normal”
printing mode (standard and italic), are constructed within a 5-dot-
wide by 9-dot-high matrix of “boxes.’ All the dots are positioned
vertically within one of the “boxes” in each column in the matrix.

Horizontally, the dots can be placed within any or all of the
five boxes across the row or on the lines separating the boxes. If
you think of the five boxes in a row as the “white” keys on a piano
and the lines between them as four “black’ keys, you can “play”
a dot in any of the nine dot positions across a row. Thus, even
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though there are only five boxes across, you have “9x9” printing
positions.

The uppercase letters are formed by the top seven pins. Some
of the lowercase letters (“g; “j;’ “p;’ “q;,” and “y”’) extend down to
the eighth and ninth pins. This style of character generation, called
“true descenders,” makes these letters much more readable.

The “underlining” character (ASCII code 95) is created by
firing only the ninth pin. The ESC CHR$(48) control code can also
be used for underlining.

The block graphics characters (ASCIl code numbers 224
through 255) are configured on a ““6 x 6" matrix. We’'ll discuss these
characters a little later. A simple example of block graphics is
shown in Figure 6-4: “W” “y” for the “Cowboy” state. (The BASIC
program for producing Figure 6-4 is presented and discussed in

Chapter 7.)
, 1]
¥
L]

Figure 6-4. Using block graphics and a simple program written in BASIC,
you can create very large type, as shown here.
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Although the matrices are the same width, the dot
configurations of the different characters in the alphanumeric and
special symbol sets are different in their widths. The narrowest
letter is the lowercase “i” (ASCII code 105); the smallest character
is the four-dot period (ASCII code 46). The widest characters in the
alphanumeric set are the uppercase letters, such as “M” (ASCII
code 77).

When Gemini prints these characters, for example, during the
first lines of the Self-Test, an extra “blank” column (a sixth
column) is added to each character to provide spacing between
them.

When you shift into the elite (12 CPIl) or compressed mode
(17 CPI), the characters are the same height as in the normal mode,
but vary in width. With elite and compressed printing, the
“columns” of the matrix become narrower.
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With emphasized type, the matrix is 18 by 9 because each
column is fired twice, horizontally offset by one-half dot on the
second firing. Double-strike printing is accomplished by an 18 by
18 matrix, with the second printing vertically and horizontally
offset by one-half dot. Emphasized plus double-strike is a 36 by
27 matrix, with the additional printings offset both horizontally and
vertically.

In the double-width (“expanded”) mode, a column is printed,
the print head moves over and repeats the same column
configuration, then the print head moves over to twice-print the
next column.

Superscripts and subscripts follow the same matrix pattern
as the standard characters, but the print size of the matrix is one-
half as high.

VERTICAL SPACING

On most conventional typewriters, you have a choice of single,
space-and-a-half, or double spacing. Your Gemini can print lines
that are set to one-sixth inch, or one-eighth, or whatever spacing
you want in increments as small as 1/144th of an inch!

When you “initialize” your printer, Gemini is automatically
set to a vertical spacing of one-sixth inch if DIP Switch 1-5is “on”
or one-eighth inch if DIP Switch 1-5is “off’” One-sixth inch spacing,
which delivers six lines per inch, is the same as a standard “pica”
typewriter, and is fine for text printing.

For block graphics (each of which is up to six dots tall),
different spacing is required (or else your graphic “blocks” won’t
fit together tightly).

Anticipating that you would want to be able to adjust the
vertical spacing, Gemini provides you with the foliowing five ways
to make adjustments:

Software Height Vertical
Code (Inches) Dots
ESC “2” 1/6 12
ESC “0” 1/8 9
ESC “1” 772 7
ESC “A”n nl72 n
ESC “3" n n/144 n/2
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As if that weren’t enough, there’s ESC “J” n, which does the same
work as ESC “3” n but doesn’t change the value for successive
line feeds.

Because each “dot” is 1/72-inch in diameter, you have vertical
spacing control as miniscule as half the thickness of a dot!
Another way of expressing the same idea is that Gemini provides
a high-resolution graphics pattern of 144 dots per vertical inch.
With Gemini’s ultra-high horizontal resolution capability of 240
dots perinch, that makes for a powerful graphics tool, no matter
how you look at it.

In Figure 6-5, you'll see 1/144th-inch resolution, as well as the
appearance of other “leadings” (pronounced “leddings”). Leading
or line spacing is the amount of space set between lines of type.

Figure 6-5 presents sample leadings of 1/144th inch to
approximately 1/5th inch. If you want to run the sample program
that produces Figure 6-5, it is presented in BASIC. If you want to
run this program, the following paragraphs discuss the “what’s
and “why’s”’

A Sample Program that Demonstrates Vertical Spacing
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The program presented in Figure 6-5b is short but takes awhile to
print. In the program, the first line prints a heading, a built-in title
for your graphics. Line 20 starts a loop from 1 to 30: This loop
controls the vertical spacing.

Line 30 may look strange, but it reveals an important part of
the limitations of BASIC. Although the language is easy to use,
it has a few quirks. In this case, a CHR$ code is intercepted by
BASIC and used as a BASIC control code that is then sent to the
printer.

CHR$(13) is a code for a carriage return. Microsoft BASIC
can’t resist inserting a line feed, CHR$(10), behind every CHR$(13)
that it handles en route to the printer. The computer language
doesn’t know that this particular CHR$(10) is the final character
in the ESC “3” n command that tells Gemini to change the
“leading” (line feed) to 13/144ths inch. There are ways to get
around the problems (using the POKE statement, for example). For
this program, we will bypass the problem and go to line 110 when
the loop counter (I) equals 13.
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Line 40 reveals that the variable M is used to control the
number of times line 90 is executed. When | is small, M is large.
When | is greater than 12, M is fixed to 2. Line 50 sets the vertical
line spacing (you may recall that ESC = CHR$(27), “3” =
CHR$(51)). So, in this program, line 50 sets the vertical spacing to
1/144 inches.

Line 60 starts a loop that uses the value of M to count 25 times
when | equals 1, and counts 3 times when | is greater than 12. Line
70 prints a message telling us the value of the line spacing on the
next-to-last line of the M loop. Line 80 spaces over the printing
done by line 90 to column 30 by using the BASIC TAB statement.

Line 90 is where the action is. This line is similar to line 140
in the first reference program and prints 40 characters; its ASCII
code is 241. This character is a six-dot straight line that is part of
the block graphics set.

Line 100 and 110 end the J loops, and line 120 resets the
printer and ends the program.

Discussion of the Vertical Spacing Program

Let’s start by looking at how close the dots are vertically in Figure
6-5. Remember that the normal characters are seven dots high,
which is 14/144ths (7/72nds) of an inch. Therefore, if you wanted
to print text, say in all uppercase letters, with each line resting atop
the next, you'd set the vertical spacing at 14/144th of an inch.

When we use block graphics (where each block is 6 dot-
spaced high), we set the vertical spacing to 6/72 (or 12/144) inches.

The maximum value of n allowed for the vertical spacing
control code is 127. The result is that almost one inch (127/144ths)
for the ESC “3” n code, and roughly 1-3/4 inches (127/72nds) for
ESC “A” n.

In the sample program, we stopped | at 30, so the printout
would fit on a standard 66-line sheet of sprocket-fed paper. If you
wish to, you can replace the loop limit on line 20 with 127, and run
the program again. You might also try replacing the CHR$(51) with
CHR$(65) on line 50 and run the program using the n/72-inch
vertical line spacing mode.
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High-Resolution Vertical Spacing Using the ESC 3 n Control Code

1144
2/144

3/144
4/144

5/144
6/144
71144
8/144
9/144
10/144
11/144
12/144

14/144
15/144
16/144

17/144

18/144

19/144

20/144

21/144

22/144

Figure 6-5a. This printout (actual size) shows the vertical spacing that you
can control using the ESC 3 n code. This printout was created using the
BASIC program shown at the bottomn of Figure 6-5b (a continuation of this

figure).
88



Fundamentals of Dot Matrix Printing 'ﬁ

Inch
Spacing

23/144

24/144

25/144

26/144

271144

28/144

10 LPRINT TAB(30);"High Resolution Vertical Spacing "
15 LPRINT TAB(30)3"Using the ESC 3 n Control Code "
20FRIT=1T030

30 IF I = 13 THEN 07O 110

Q0 M= INT (144 /7 (81 ) ) ¢t IFML2THENN =2
50 LPRINT CHR$(27); CHR$(S1)3CHR$ (D)}
S0FORJ=0TOM

70 IF J = M=1 THEN LPRINT I ; "/144 INCH SPACING";

80 LPRINT TAB(30):

90 FOR N = | TO 40: LPRINT CHR$(241); + NEXT N: LPRINT
100 NEXT {

110 NEXT 1

120 LPRINT CHR$(27);"@": END

Figure 6-5b. This continuation of Figure 6-5a depicts a more “open” spacing,
that you might use for printing drafts of documents that need room for letting
the reviewer manually insert changes. This printout was produced by the
BASIC program listed above, written for the IBM-PC. Consult the appendices
to learn how to adapt this program to other computers.
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INTRODUCTION TO DOT GRAPHICS

When we enter into the bit-graphics mode, we have complete
control over the firing of each individual pin in the print head. The
graphics mode opens up the full potential of the Gemini printer
by allowing us to create any image we can imagine. When printing
dot graphics, Gemini can produce an ultra-high-resolution image
(at 240 x 144) of over thirty thousand dots per square inch!

There are 80 characters, for example, in an 8-inch-wide line
of text set in 10 CPI. For the same line width, you can print 136
condensed-width (17 CPI). As a point of comparison, you could fire
up to 480 dots per line (that’s 60 dots per linear inch) in the “low”
resolution graphics mode. In the ultra “high” resolution graphics
mode, you could print graphic images with a precision of 1920 dots
per line (four times the number of “firings” per line-inch as in “low”
resolution). “Dot’s” a lot of dots.

Fortunately, we don’t have to fill all the columns on every line,
any more than a painter must apply all available paints to a single
canvas.

After telling the printer to enter the graphics mode, we then
define how many columns of dots we want to print in a line. We
can send Gemini a string of instructions that tell which dots we
want to fire in each column. A line-feed command can be used to
conclude the graphics command sequence. We can repeat the
graphic-mode commands, if that’s the goal, to repeat the graphic
mode commands over and over or to fill an entire page with dot
image graphics.

Graphic Control Codes
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The low-resolution graphics mode is entered by sending Gemini
a four-character control code:
ESC “K” n1n2
where,
ESC is the character represented by ASCII
code CHR$(27)
“K” is the character for ASCII code
CHR$(75), which signals Gemini to put
low resolution into effect.
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Lg

Note: If we used “L” or CHR$(76)
instead of “K;’ we would be asking
Gemini for high-resolution graphics.
If we used “y” or CHR$(121), we would
be asking for high-resolution graphics
with double speed, and if we used
“z” or CHR$(122), we would be asking
for ultra-high-resolution graphics at
normal speed.
n1 and n2 represent the set of ASCII
codes that define how many columns
of graphics to print on a line. If you
want to print “x” number of columns
of graphics on a line, then:
n1isthe remainder of x/256, and
n2 is the quotient of x/256
Note: For those of you who are
computer-wise and curious:

nl=x
MODULO 256, and n2 = INTEGER of
x/256
What does all this mean to the rest of us? The following table
might help.
If the number
of columns,x, then, then
ranges from: niis n2is
1to 255 X 0
256 to 511 X — 256 1
512to 767 x— 512 2
768 to 1023 X — 768 3
1024 to 1279 x — 1024 4
1280 to 1535 x — 1280 5
1536 to 1791 x — 1536 6
1792 to 1920 x — 1792 7

Remember: Gemini 10x can only print up to 480 columns in
low-resolution mode, 960 columns in high-resolution mode, and
1920 columns in ultra-high-resolution mode. The Gemini 15x can
print 816 columns in low resolution, 1632 in high-resolution, and
3264 in ultra-high-resolution.
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Gemini requires that precisely the correct number of
characters you specify with n1 and n2 will follow immediately after
the n2 control code. If there are too many (or too few) characters,
unexpected and crazy things will happen.

The high-resolution graphics mode is entered by sending Gemini
the control code:
ESC “L"” n1n2, which selects the 120 dots-
per-inch column scan bit image
graphics mode.
But Gemini’s graphics capabilities don’t stop there. The Gemini-
10X/15X, with control codes ESC “y” n1n2 and ESC “z” n1n2, will
take you two steps beyond high-resolution graphics, and allow you
to print faster and with even greater density.
ESC “y” n1n2 commands the printer to
print dual-density graphics with
double-speed. In other words, your
result will be high-resolution graphics
(asif you had used ESC “L”) but they
will be printed twice as fast!
ESC “z” n1n2 puts Gemini in the quadruple-
density graphics mode (even more
dots per inch). The result of this ultra-
high-resolution mode is the capacity
to print 1,920 dots in one line on the
Gemini-10X, and 3264 dots in one
line on the Gemini-15X. (See the ex-
planation of n1 and n2 for ESC “K” to
define how many columns of dots
you want to print in a line.)

Firing the Pins
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There are nine pins in the Gemini print head. In the graphics mode,
you can control the upper eight. For those of you with computers
that can only send seven bits (Apple Il and some others), you
control the top seven pins. Let’s look at the print head again and
label the pins as follows:
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Print Head
Pin Number

—_

© 0O N OO O s~ W N

Print Head

(top)
o

U

Interface

not used

8-Bit

128

64

32
16

8
4
2

7-Bit
Interface

64
32
16
8
4
2
1

not used

not used

Based on the chart presented above, if you had a 7-bit
computer and wanted to fire pins number 1 and 4 simultaneously,
you would send CHR$(64 + 8). In other words, you'd send CHR$(72):
Therein is the pattern. Thus, if you wanted to fire all the pins, using

an 8-bit computer, you’d send:

CHR$(128 + 64 + 32 + 16 + 8 + 4 + 2 + 1) = CHR$(255)

Control

Code

CHR$(128)

CHRS$( 6
CHR$( 3
CHR$( 1

CHRS(
CHRS(
CHR$(
CHR$(

4)
2)
6)
8)
4)
2)
1)

CHR$( 0)
CHR$(255)
CHR$( 72)

—_

O O O O O o o o

—_

O O O O O o o

0
0
0

—_

o O O o o

Binary
Representation

0
0
0
0

o O o o

0
0
0
0
0

o O o

©O © o o © o

o o

O O O o o © o

Pin
Fired

#1
#2
#3
#4
#5
#6
#7
#8
none
all 8
#2 & #5
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You computer aficionados may have already figured out that
the high-order bit of the character controls the top pin, the next
bit controls the number-two pin, etc.

Okay, now that you know how to fire the pins, what code do
you think will fire pins no. 5, 6, and 8 with an 8-bit interface (per
the above chart)? How about CHR$ (8 +4 + 1), or CHR$(13)? That
may seem like a good answer, but (in the words of Hamlet) “ay,
there’s the rub”

CHR$(13) causes BASIC to automatically insert a line feed,
CHR$(10), behind it. These BASIC programs were written several
years ago, before Gemini came along. Gemini is smart enough to
use CHR$(13) for a purpose other than initiating a carriage return;
if only BASIC were as smart.

One solution to the above problem is to design your graphics
programs so that they only use pins numbers 1 through 7 for 8-bit
computers, and numbers 1 through 6 for 7-bit. Because the bottom-
most pin that normally can be used is fired by CHR$(1), all
commands for the other usable pins will be even-numbered
(whatever their combination of numbers to fire whatever
combination of pins). With all the codes even-numbered, there’s
no need to concern ourselves about unlucky old CHR$(13). You
might want to think about it for a while. There are other ways
around the problem, but the even-number approach works (even
if there seems to be something odd about it).

Example Graphics Program
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Now that we’ve learned how to send the graphics controls to
Gemini, let’s construct a simple character to test low-resolution
printing. This program will show you one approach to creating
graphic images. In the next chapter, we’ll consider more advanced
techniques.

The first step in generating a sample program is to decide
where to position the dots. One way is to start with a pencil and
a piece of paper, especially paper with square grids printed on it.
We will imagine that one dot will cover one square.
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Firing Pin
Codes No.
128 8
64 7
32 6
~ 16 5
o
£
- 8 4
4 3
2 2
128 8
64 7
S 32 6
c
]
16 5
8 4
4 3
2 2
Line 1
firing code:
Line 2
firing code:

Next, you should construct the character you wish to “draw”
and label the rows and columns. Figure 6-6 shows one such
process, using two lines of seven rows each.

14

224

34

16 232 68

ROUGH SKETCH

140

34

6 7 8 9 10 1 12 13 14

140 128 128 140 140 64 34 16 14

18 18 18 18 34 68 232 16 224

Figure 6-6. One approach to creating your own graphics is first to sketch the
figure on graph paper, then code the dots for programming.
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In our example, we want to start printing in dot column 100,
and print to column 114. Therefore, the total number of characters
we will send for each of the two rows is 114. Using our handy table,
we know that n1 = 114 and n2 = 0. Therefore, the control code
we send to Gemini to put the printer in the low-resolution mode,
ready to print our 14 columns, is as follows:

LPRINT CHR$(27); “K”; CHR$(114); CHR$(0);

Before you start firing the pins, be sure that the top of the
second row of dots is one-dot’s space below the bottom of the first
row. (It's like having one picture in two frames and wanting the
frames lined up close together.) You are using seven printing dots,
and each dot is 1/74 of an inch below the one above it. Perhaps
this illustration will make it clearer.

0 ——

(o] [—

First line @®
7 7-dot space for line height

Secondline @ —

Our line feed spacing should be 7/72 inch. We have a special

line-feed command for precisely that spacing:
ESC “1” or, CHR$(27) CHR$(49)
Now, it’s just a matter of entering the program.
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10 RESTORE

15 WIDTH "LPT{:", 255

20 LPRINT CHR$(27):"@";CHR${27):"!"

I0FORL =1T02

40 LPRINT CHR$(27)5"K"sCHRS (114) {CHRS (0):

S0 FOR BPACE = ! TO 100: LPRINT CHR$(0):: NEXT SPACE

0 FOR COLM = 1 TO 14 : READ C : LPRINT CHR$(C):: NEXT COLM
70 LPRINT ¢ NEXT L

80 DATA 14,15,34,64,140.140,128,128, 140,140,44,38, 14,14
90 DATA 224,16,232,68,34,18,18,18,18,34,68,232,16,224
100 LPRINT CHR$(27): "@":LPRINT:LPRINT:LPRINT

Let’s run the program and see if we can get a smile both on
the paper and on the face of the Gemini operator who's creating
dot matrix graphics.

Now, if you want to try a little something different, change line

40 to:
40 LPRINT CHR$(27); “L’"; CHR$(114); CHR$(0);

and run the program again. High-resolution packs the dots twice
as close together, horizontally. For the same size drawing, you
would need twice as many dots. Therefore, you’'d have to send
twice as many print head control characters to Gemini.

By this time, you probably have a good idea of how Gemini
works and how to make use of its extensive features. You might
want to take some time now and explore your own ideas, based
on the information presented thus far. In the next chapter, we’ll
consider the use of special symbol characters, block graphics, and
some advanced graphic techniques.
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GEMINI'S FULL RANGE OF
PRINTING CAPABILITIES

This chapter builds on the foundation of Chapters 5 and 6 and
demonstrates how you can put Gemini to work for you.

As with the other chapters, this one presents programs
written in Microsoft BASIC for the IBM-PC. If you have an Apple,
Atari, Commodore, Osborne, or TRS-80, you should consult the
Appendices for those computers at the back of this manual. If you
have a computer other than one of those just mentioned, look in
the appendix of the computer most like the one you have. To learn
more about running programs in BASIC, consult the user’s manual
for your computer.

This chapter begins with a discussion of using Gemini’s
expanded character set. The middle of this chapter considers low-
resolution graphics, with sample programs. Chapter 7 concludes
with some tips on producing high-resolution graphics.

FOREIGN LANGUAGE CHARACTERS

Gemini can converse in the English language, as well as in most
of the Romantic languages (French, Spanish, Italian, German,
etc.). By the way, the “Romantic” languages are so-named
because of the Latin influence of the Romans, not because
vacationing Americans find the European locals amorously
irresistable. Swedish and Danish are also available.

Some Characters for French

Consider, the following characters and their ASCIlI code
equivalents:

a é e u G
CHR$(193) CHR$(219) CHR$(221) CHR$(220) CHR$(194)

To incorporate these characters, you can follow the same patterns
you've already learned for using BASIC.
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Spanish

German

For example,

LPRINT “Plus”; CHR$(194);

“a change plus c’est la me”;

LPRINT CHR$(8); CHR$(94); “me chose’”
will print:
Plus ca change plus c’est la méme chose.
(“The more things change, the more they remain the same’’)
We used the CHR$(194) character to print the cedilla(“g”). For the
“&” type the letter “e” and then backspace — CHR$(8) — followed
by CHR$(94) for the circumflex. C’est tres facile, n’est-ce pas?

If you wanted to print: Se habla espafiol
(“Spanish spoken”),
you could input the following controls:
LPRINT “Se habla espan”; CHR$(8) CHR$(126); “ol”

German text, when set in modern type, requires only the umlauted
(") vowels.
For example, to print:
fir den eigen en Bedarf
(“for personal consumption”)
You would enter:
LPRINT “f’; CHR$(216); “r den eigen en Bedarf”

Foreign Language Characters: Summary
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Gemini now provides you with even more non-English special
characters to allow you to communicate in most European
languages.

There are 2 ways in which to access this International
character set:
1. By using the ESC 7n code where:

USA: n= England: n=1
Germany: n=2 Denmark: n=3
France: n=4 Sweden: n=>5
Italy: n==6 Spain: n=7
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2. By using DIP switch 1 (refer to Figure 4-6)

DIP Switch Pin Country
1-6 1-7 1-8
on on on USA
off on on England
on off on Germany
off off on Denmark
on on off France
off on off Sweden
on off off Italy
off off off Spain

MONETARY COMMUNICATION

You've probably heard the expression: “Money talks!” Your Gemini
can speak the language of business, as well:
Dollars Cents Pounds Francs Yen
$ ¢ £ f ¥
CHR$(36) CHR$(212) CHR$(195) CHR$(223) CHR$(208)

SCIENTIFIC AND MATHEMATIC NOTATION

Science, engineering, and mathematics have their own
“languages” to communicate technical ideas. The versatile
Gemini can meet the challenge of modern science by printing
special characters as required.

Mathematical Operations

Beyond superscripting (initiated by ESC “S” 0) and subscripting
(ESC “S” 1), the following are Gemini’s symbols for mathematical

operations:
greater less plus or
plus minus than than minus
+ > < +

CHR$(43) CHR$(45) CHR$(62) CHR$®©0) CH R§(1 88)

divided by equals times tilde
-+ / = P & ~
CHR$(191) CHR$(47) CHR$(®61) CHR$(190) CHR$(126)
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You can also combine characters, using the backspace command:
LPRINT CHR$(126); CHR$(8); CHR$(95)
produces: =, the symbol for “approximately equal to”

Printing Equations

Gemini provides three different types of “grouping” symbols for
use in mathematical expressions:

( ) [ ]
CHR$(40) CHR$(41) CHR$(91) CHR$(93)

{ }
CHR$(123) CHR$(125)

The character set of Greek symbols, often used in scientific
and mathematical equations, include:

sigma pi omega
)3 o n Q (6]
CHR$(184) CHR$(185) CHR$(187) CHR$(182) CHRS$(183)
phi theta mu beta
%) 9 n B

CHR$(178) CHR$(179) CHR$(197) CHR$(217)

Appendix H, at the back of this manual, lists all special
characters. If you take a moment and look over the character set,
you'll find the symbols for the parallel lines, functions, angstroms,
degrees (in C and F), and other characters that serve special
purposes in scientific notation.

SPECIAL SYMBOLS FOR PLOTTING DATA

For those of you who would like to use Gemini to plot data and
graphs, a nice set of plotting symbols are provided:

O & v P ¢ & & 0O

CHRS$(168) (169) (170) (171) (172) (173) (174) (175)
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ASCli code 160, 161, 162, and 163 provide the four segments of a
“two-line” circle:

LPRINT CHR$(163); CHR$(161); CHR$(27); “A”
CHR$(6)
LPRINT CHR$(162); CHR$(160); CHR$(27); ‘2"

This little program will produce:

You can use two arcs from the circle to produce a different symbol:

LPRINT TAB (2);CHR$(163);CHR$(27);"A”;CHR$(6)
LPRINT CHR$(160)

The result is a two-line symbol that serves as the scientific
notation for the integration operation:

I

The four directional arrows:

A J -« —

CHR$(164) CHR$(165) CHR$(166) CHR$(167)

can be utilized to produce a cartographic (map-making) symbol.
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LPRINT TAB (20); “N”’; CHR$(13);
TAB (20); CHR$(164); CHR$(13);
TAB (16); “W”; CHR$(166); CHR$(32);
TAB (22); CHR$(167); “E”; CHR$(13);
TAB (20); CHR$(165); CHR$(13);
TAB (20); “S”

The result is:

—

W ~=— — E

N —~a—

BLOCK GRAPHICS

The block graphics, ASCIl codes 225 to 255, are a series of
squares, triangles, and intersecting lines. When they are put
together, they form simple graphic designs and decorative
embellishments.

The 6 x 6 matrices are designed to print continuously
(meaning “next to each other”), so Gemini does not add any extra
spacing between these characters, as it does for the
alphanumerics.

The Gemini can now print in a bidirectional mode (ESC U O),
which cancels unidirectional printing and returns to the faster
(standard) bidirectional printing mode or it can print in
unidirectional mode (ESC U 1). In this mode all subsequent lines
are printed in unidirectional mode. This mode is invoked by the
super/subscript mode and by the graphic mode.

The Building Blocks

In the last chapter, we used block graphics to create oversized
letters in Figure 6-4. Let’s consider that example again, this time
with discussion of the program listing.
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10 LPRINT CHR$ (27} :CHRS (43) :CHRS (&)

{5 LPRINT CHR$(27);CHRS (BS)sCHRS (1)

20 RESTORE

OFRJI=1T09
QFRI=17012

50 READ A

50 LPRINT CHRS (A):

70 NEXT I

B0 LPRINT

70 NEXT J

100 DATA 239,224,224,224,239,224,
110 DATA 239,224,224,224,239,224,
120 DATA 239,224,224,224,239,224,
130 DATA 239,224,219,224,229,224,
140 DATA 239,234,239,233,239,224,
150 DATR 239,239,224,219,239,224,
160 DATA 234,233,224,234,233,224,
170 DATA 224,224,224,224,224,224,
180 DATA 224.224,224,224,224,224,
190 LPRINT CHR$(27):CHRS (44) :END

Figure 7-1. Block graphics can produce simple output, like this, and can “draw

pictures” as well.

224,224,224,224,224,224
224,224,224,224,224,224
239,224,224,224,239,224
234,233,224, 234,213,224
224,239,224,239,224,224
224,234,239,233,224,224
224,224,239, 224,224,224
224,234,233,224,224,224
224,239,224,224,224,22¢4

Line 10 of the sample program in Figure 7-1 sets consecutive
line feeds to 6/72 = 1/12 inch. This ensures that the 6 x 6 block-
graphic characters will stack on top of each other without
unwanted vertical space between them.

Line 15 sets your printer to unidirectional print mode (as in
Figure 7-1) ensuring vertical alignment.

Line 30 is a loop-over. In this example, the “W’” and “y” are
nine lines high.

Line 40 is loop-over for spaces. Each character is six spaces
(“blocks”) wide. For our example, we've created “oversized” letters
that have the same height-to-width proportions as the standard
character set. Because there are two letter-characters being
printed they represent 12 spaces total width, with an extra column
inserted as a ‘“spacer” between them for legibility.

Thus, you can see that in creating this big “Wy, we've
followed the same configuration as standard matrix characters,
but each small “dot” on the 9 x 9 has been replaced with a “solid
block” of 6 x 6’s.
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Line 50 reads the ASCII character codes stored in the data
statement. Line 60 prints the data.

Line 80 inserts a line feed after each line. The data statements
on lines 100 to 180 are arranged so that the ASCII code for each
6 x 6 symbol used to create “Wy” are in the correct location.

CHR$(239) is a solid block of 6 x 6 graphics. CHR$(224) is a
blank. CHR$(234) and CHR$(233) are 3-by-6 characters which are
used to represent “big dots” that we placed in positions half-way
between the “normal big-dot columns?”

Why?you might ask. Ours is not to wonder why, but to explain
how. A few minutes of reviewing Appendix K and some sketches
on “‘quad” paper should convince you that studying Appendix K
and making some preliminary sketches on graph paper are
probably the best first steps you can take in designing your own
block graphic projects.

This sample program demonstrates some of what block
graphics can accomplish, but why limit ourselves to the ASCII
code numbers 224 to 2397 In the next program, we’ll set sail for
more challenging applications.

Creating Graphic Drawings
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Figure 7-2 presents a sailboat, ““drawn” with 6 x 6 block graphics.
Also included in Figure 7-2 is the program listing. If you want to
take a few minutes to enter and run the program, go ahead. On
the other hand, you could learn some points about block graphics
if you just read over the listing and follow the discussion.

As in the program in Figure 7-1, line 10 in this program sends
a message to set the line feed at 6/72 inches.

Line 15is used to set the printer to unidirectional print mode.
Line 20 is used to loop over the section of code that prints the
sailboat. Line 30 is used to control the font pitch (the spacing
between dots). The first time, K = 1, so line 30 tells Gemini to set
10 CPI spacing. The second time the boat is printed, K = 2, and
line 30 tells the printer to use 12 CPI spacing. The third time, K =
3, and line 30 calls for 17 CPI.
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LFRINT CHR$(Z7):CHR$(63) :CHR$ {6} ; CHRS (13!

..‘. LFRINT CHR$(27):CHE$(BS) :CHR$(1):

20FRE=1TC2

20 LPRINT CHR$(27):CHR$ (66) :CHR$ (K)

£0 RESTORE
J0FORJ=1TOO
OFOR I =1T012
7¢ READ A
80 LPRINT CHR${A}:
@0 NEXT !
100 LPRINT

110 NEXT J
“0 DATA 224,224,224,224,224,224,
130 DATA 224,224,224,224,224,224,
140 DATA 224,224,224,245,22 .:24
130 DATR 224,224,252,245,224,224
160 DATA 224,252,23 “45.224.252.
170 DATR 252,239,239,245,282,239,
80 DATA 241,241,241,249,241,241,
190 DATA 239,239,239,23%,239,239,
200 DATA 233,239,239,239.239,239,
210 LPRINT @ NEXT K
220 LPRINT CHR$(27):CHRS (64) s :END

228,224,228,245,224,22 ‘_l_"" l

LDl yéa

224,224,252,245,224,224
224,252,239,245,224,224
232,239,239, 245,224,224

nTD A0 "NT0 N
LJDQ.\. .sn?;a.“S‘Ls .&..

239,738,239, 245,224, 224 '
241,241, 41.‘49“24.“

239,250,239, 239, 189,251 _J

239, 239,238,239, 25122 ==

Figure 7-2. Block graphics created this fleet of sailboats, using the simple

program shown.

Line 40 is a BASIC command that tells the next READ
statement to start reading at the beginning of the data.

The data statements have been changed in Figure 7-2 from
what they were in Figure 7-1, or else we would have produced
another “Wy” instead of the sailboat. You can examine the data
to see what characters are used, and with what results. You might
want to take a sheet of quad paper and mark off 12 squares by 9
squares; then write the symbol for each character in the
corresponding position.

Note that we can control the aspect ratio (height to width) of
the block graphic characters in the same manner we control the

standard characters.
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Upgrading Our Design

Before our ship sails, let's add some portholes. Replace line 190
with:

190 DATA 239,175,239,175,239,175,239,175,239,175,239,251
When you run the program again, you'll produce the sailboats
shown in Figure 7-3. The lesson learned is that you can mix the
6 x 6 graphics with standard 9 x 9 characters.

These special characters in the block-graphics set can be
very useful in creating bar graphs, your organization’s logo, even
detailed drawings. You could spend months experimenting with
the block-graphics set and still not exhaust the possibilities. But
before you embark on such an adventure, consider dot graphics,
which happens to be the next area of discussion.

GEMINI’S DOT GRAPHICS
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As we learned in Chapter 6, dot graphics commands allow you to
control the firing of individual pins in the print-head — in short,
these commands give you total control over your printer. That’s
the good news. The rest of the news is that you have to tell Gemini
where to place, exactly, every single dot. And there can be a lot
of dots in a dot graphics program. That'’s like being given ocean-
front property, if you put every grain of sand, one by one, on the
beach. But wait, there’s more good news.

The computer you have interfaced with Gemini is a powerful
tool when it comes to moving large amounts of data. All you need
to dois tell your computer where you want dots placed, and it will
do most of the rest. It’s like getting the offer on the beach house
and having access to a dumptruck to help install the mountains
of sand.

In the conclusion to Chapter 7, we’ll develop a program that
will allow you to “draw” on an 8-1/2-by-11-inch sheet of paper. With
the program, if you specify where you want a line to begin and end,
the computer will fill-in the dots in between. It’s not altogether that
simple, but it’s not really that hard either.

One word of warning: Memory. Bit-image graphics (con-
structing images from individual dots, or bits) requires generous
memory capacities. In our example, we'll need at least 16K of
memory. But there’s even good news in that: you can cut down
on the image area, as we’ll explain later.
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The Concept

We are going to construct a bit-image “map” of the sheet of paper
in the computer’s memory. Then we’re going to print that image
on paper by selectively firing the dot-producing pins on the print
head.

As you know, the memory in your computer functions in
terms of bits, which are represented as being either “0” or “1”.
We'll use each bit that’s part of our map to either be a dot (“1”)
or ablank space (“‘0”). Our picture will be 360 dots wide (at 60 dots
per linear inch) and 270 dots in height.

We are going to hold 6 bits in each character to avoid prob-
lems that you might have with the carriage-return command and
to let people with either 7-bit and 8-bit computers participate
without significant adaptation of our program. This program, like
the previous ones, is written for the IBM-PC, but the appendices
at the back of this manual will tell you how to adapt this program
to several other computers.

&
Figure 7-3. In this program, standard characters (the “o’s” in port-
holes) are mixed with 6 x 6 block graphics on the same line.

The Program

The program listed in Figure 7-4 is made up of subroutines. A sam-
ple output is provided (Figure 7-5) to illustrate the program’s
capabilities.

So, before exercising our brains with explanations, let’s type
in the program as written, and RUN it.

You may feel like it takes a long time to run the program. The
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extra wait is part of the price for BASIC’s simplicity. In addition,
detailed graphics like this involves massive data manipulation.

If for any reason you didn’t get an output that looks like it was
supposed to look (compare with Figure 7-5), then turn Gemini “off;’
reset it by turning it back “on;’ enter LLIST, and compare the resul-
tant printout to see where you went wrong. After you fix the
problem, RUN the program.

Analyzing the Program
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This program will take about 3 minutes to run. It generates 900
bytes of data that will be printed using the ESC “K” function. The
first part of the program will initialize several constants as well as
an array to store our data. The array MASK%() contains the values
for each dot. Notice that we are using only six dots in this program.
This is to make sure that this program will work with all computers,
even those with 7-bit interfaces. LX and LY provide a scale for our
image and XFAC and YFAC relate the scale to the overall size of
the image. RAD is the radius of the shape; X1andY1 are the
starting points for the curve.

The subroutine that starts at line 1000 will plot the points
around the curve and will call the subroutine starting at line 3000
to actually plot the line from X, Y, to X, Y,. This subroutine will call
yet another routine starting at line 4000; this routine actually “turns
on” the dots. It stores the element in BIT%() and then uses the
values in MASK%() to turn on the proper dots by use of an OR
function.

Note: Some of the computers used in this book do not have
an OR function; therefore, some of the programs use a machine
language subroutine that will simulate our OR function. This
routine is created by “POKE-ing” data into memory.

The last subroutine starts at line 2000. This subroutine will
get the data and send it to your Gemini printer. The routine star-
ting at line 2020 through 2110 uses a loop to go through the data.
It will print 12 lines and each line contains 375 dots. Data will be
sent to the printer one line at a time. The shape we plot will il-
lustrate our ability to plot mathematical curves. Since we need to
generate high quantities of data through our equations, please
note that it will take a few minutes to use this program.
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10 CLS:PRINT "":PRINT "":PRINT "":PRINT *"
20 PRINT "THIS PROSRAM TAKES ABOUT 3 MINUTES TD RUN"

30 PRINT "PLEASE TURN ON YOUR PRINTER AND STAND BY"
100 DIM BITH(76,12)

110 MASKY (1)=128:MASKL (4) =16

120 MASKY (2)=64 :MASK%(5)=8

130 MASKY(3)=32 :MASKX(6)=4

140 LX=20:LY=20

150 XFAC=72/LX:YFAC=75/LY

1000 REM PLOT CURVE

1010 RAD=?

1020 X1=19:Y1=10

1030 FOR ANG=0 TO 340 STEP 10

1040 R1=ANG#6,28/360

1050 X2=RAD3COS(R1)+10:Y2=RADISIN(RL)+10
1050 GCSUB 3000

1070 NEXT ANE

1080 FOR ANG=0 TC 340 STEP 15

1090 R1=ANG26.28/3460

1100 R2=(ANG+150)16,28/360

1110 X1=RADXCOS(R1)+10:Y1=RADISIN(R1)+10
1120 X2=RAD$COS(R2)+10:Y2=RADISIN(R2)+10
1130 GOSUB 3000

1140 NEXT ANG

2000 WIDTH "LPT!:", 255

2010 LPRINT CHR$(27):"A";iCHRS (&)

2020 FOR ROW=0 TO !!

2070 Asa"t

2040 LPRINT CHR$(27):"K"sCHRS (119) :CHRS (1)
2050 FOR COL=! 7O 72

2050 FOR LL=! 70 €

2070 LPRINT CHR$ (BIT%(COL.ROW));

2080 NEXT LL

2090 NEXT COL

2100 LPRINT

2110 NEXT ROW

2120 LPRINT

2130 END

J000 REM DRAW A LINE FROM Xt,Y! 7O X2,Y2

Figure 7-4a. This BASIC program will allow you to create your own
low- and high-resolution bit-image graphics. (continued)
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3010 XL=X2-X1:YL=Y2-Y!

3020 NX=ABS(XLXXFAC):NY=ABS(YLIYFAC)
I030 IF NX(NY THEN NX=NV

3040 NSL=INT(NY+1)

3050 DX=XL/NS%:DY=YL/NSY

3060 FOR I=t TO NSY%

3070 X1=X1+DX:Vi=Y14DY

3080 GOSUB 4000

3090 NEXT !

3100 RETURN

4000 REM PLOT A POINT AT X!, Yt
4010 XX=X18XFAC:YY=Y{1YFAC
4020 COL=INT(XX)+!

4030 ROW=INT(YY/8)

4040 XITA=INT(YY-(6BROK))+!

4050 BIT%(COL,ROW) =BIT%(COL,ROW) OR MASK%(XITX)

4060 RETURN

Figure 7-4b. This continuation of Figure 7-4a is the rest of one
approach to using bit-image graphics.

Figure 7-5. Using the BASIC program provided in Figure 7-4, you can

obtain these results.

CONCLUSION

The limits on Gemini’s ability to produce readable text and graphic
images are limited only by your imagination, your computer
system, and your ability to properly use the functional command

codes.

When it comes to “imagination” and a good computer
system, you stand on your own ground. We can help you master
the function codes, as demonstrated in Chapter 9.
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Notes
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DOWNLOADABLE CHARACTERS AND
CUSTOM COMMANDS

DOWNLOADABLE CHARACTERS AND CUSTOM COMMANDS

Beyond all the capabilities discussed so far in this manual,
Gemini offers two more extremely flexible functions. If the Gemini
doesn’t have the characters you need already built in, you can
custom design your own. (In computer jargon, this is called
downloadable characters). Up to 96 downloadable characters can
be memorized by the RAM of the printer. You can also use the
Gemini’s ability to group commands together into a single com-
mand to simplify your programming (“macro command”, more
jargon). This chapter explains the use of these options and gives
you some practical examples from which to build.

As we learned in Chapter 3, some professions make use of
special characters. For example, there are special symbols that
are used by chemists, pharmacists, architects, electrical
engineers, linguists, astronomers, medical researchers, and so on.

Let’s start our downloadable character education by choos-
ing a new character to create. Because the editors will be the first
people to look at this text, we’ll choose one that they’ll feel com-
fortable with, the paragraph symbol, §. This little backward P is
used in both manuscript editing and in word processing. Unfor-
tunately, it's not one of the standard characters on most printers.
Appendix K lists all of the standard characters on your printer.

To design a new character, we have to lay out which dots
within a character cell (character position) should be printed. The
easiest way to lay this out is to take a piece of blank paper or graph
paper and mark off a block of 7 squares high by 9 squares wide,
like we’ve done in Figure 8-1. Along the left-hand side, write the
numbers 1,2,4,8,16,32, and 64 vertically. Place a dot in each square
that you want a dot to appear in the character. One rule before you
start placing dots, across any horizontal row, there must be a
space between each dot. This isn’t as bad as it seems because
the actual character will be printed narrower than the graph paper
shows.
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2R oan

6 9091189 0127 0

Figure 8-1. Downloadable design for paragraph symbols with each dot
given a numerical value.
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After we’ve placed all of the dots for our character, we need
to turn them into numbers that the printer can understand. To do
this, go down each column and add up the value of each dot. The
numbers placed on the left-hand side are the value for each dot.

Let’s take column one as an example. The first dot is in row
two. Row two has a value of 2 on the left-hand side. The next dot
is in row three and it has a value of 4. These are the only dots in
this column, so the total value for this columnis 6 (2 + 4 = 6). Write
this number at the bottom of the column. After adding up the
values for each column, you will have nine numbers to send to the
printer. For the first example, the numbers are: 6,9,0,9,118,9,0,
127,0.

The code to define a downloadable character to the printer is:
CHR$(27) CHR$(42) CHR$(1) c, d, t; t a3ty ts ts tr ts to

The c, is the character we wish to redefine. In the example,
we’ll redefine the @ symbol (CHR$(64)). When we activate
downloadable characters and this character is sent to the printer,
the downloaded character will be printed. The d, is the descender
data. For now, we’ll just leave that as zero. The t, through t, are
the column totals across the bottom of the graph.

So the complete code sequence would be as follows:
CHR$(27); CHR$(42); CHR$(1); CHR$(64); CHR$(0); CHR$(6);
CHR$(9); CHR$(0); CHR$(9); CHR$(118); CHR$(9); CHR$(0);
CHR$(127); CHR$(0).
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8

av

20
A
¥

40

After defining a download character, we must activate the
download characters in the printer. The code to perform this trick
is:

CHR$(27) CHR$(36) CHR$(1)

Let’s put all this together in an example and print out a few
of our new paragraph symbols.

8EM Define the Escace character

SGCE=CHRE (2T

REM Desine paragrach svmbal in olace cf @

LPRINT EGT§:CHR(20) 1CHRe (1) CHRE (A4 sTHRE (N 1 CHRE(8) 1 0P
THRS (O} CHRE (118 s CHRE(9) s CHRE (0} 1 CHRE (12711 CHRE (O

R

$/91 1 CHRE (D)
\

20 REM Selezt downloadable charazters

L0

sV

70

A

LPRINT ESCH#:CHRS(38) 1CHR (!}

BEX Brint our new svaho.
LERINT "qdadast

Figure 8-2. Program listing to print: ~## &«

Not too bad for the first try. Let’s create another symbol to
keep the editors happy and to demonstrate a few more things
you’ll need to know about downloadable characters. This time we
will create the copyright symbol; a small ¢ with a circle around it.
First, we’ll create the symbol on graph paper and total all the col-
umns as we did for the paragraph symbols.

28 3473206520 6534 28

Figure 8-3. Downloadable design for copyright symbol.
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This time we will use the downloadable feature to replace the
@ symbol with the copyright symbol.

10 REM Define the Escace character

20 ESC=CHRS (27

20 REM Define cooyright symocl in nlace of @

40 LPRINT ESCHiCHRE (42} 1CHRE (1) sCHR (54} 1 CHRE{O) 1CHRE128) 1 CHRE (34) 1 CHRE (TN
CHR$(20) 1CHR(5S) s CHRE(20) (CHRS () 1 CHRE(T4) 1 CHRS(20) s

30 RE® Select downloadable characters

40 LPRINT SSC8:CHRS(ZA) (CHES (1),

70 REM Print our new svmho!

30 LPRINT "Cooyright 8 1983"

Figure 8-4. Program listing to print:

What happened? All we got was the copyright symbol and
nothing else. This happened because none of the other characters
in the download area (RAM) have been defined. So you need one
more command when you are only replacing a few characters at
a time:

CHR$(27) CHR$(42) CHR$(0)

This code copies all of the normal characters into the
downloadable area (RAM) of your printer. Let’s insert this into Ex-
ample 2 before we define our copyright symbol.

10 REM Define the Escape character

20 €5Cs=CURs (2T)

24 REM copv characters o RANM

28 LPRINT ECCs:CHRS(42) s CHRE(O)

30 REM Define copvright svabel in nlace of 8

40 LERINT £5C8:CHRS(42) :CHRE 1) 1CHRE (44) 1 CHRE(O) 1CHRS (28) 1CHRS (T4) 1CHRE(TT) s
CHRE(20) s CHRE (45} 1 CHRE (20} 1 CHRS (45) 1CHRS (241 s CHRE (20

S0 REM Selact downlzadable characters

50 LPRINT ECCe:CHRS (351 :CHRS 1),

70 SEM Print sur new svadal

20 LPRINT "Cozyright @ 1987°

Figure 85. Program listing to print: ~ Zomeoemwott 8 DHED

Now things look a little more shipshape for the editors.
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Descenders

Earlier in this chapter we mentioned the descender informa-
tion. When we left it as a zero you probably thought this was easy.
Well, it is! We only have two choices for descender data; it’s either
a zero or a one. When it's a zero, nothing happens. When it is a
one, all the dots that make up our character are shifted down two
rows. Why do we want to perform this magic? If you look at the
lowercase g in magic, you can see that the tail of the g drops down
below the bottom of other characters. This is a descender. Let’s
take our copyright symbol example and define the @ symbol as
we did before and make the “&’” symbol our copyright symbol with
a descender (shifted down two rows).

10 REM Define the Escape character

20 ESC$=CHR$ (27!

24 REM copy characters to RAM

23 LPRINT ESC$:CHRS (42)1CHRS(0) s

70 REM Define copyright symbol in olace of @

40 LPRINT ESC$:CHRS(42):CHRS (1) :CHRS (44)1CHRS (0) s CHRE (28) 1 CHRS (34) sCHRE (7311
CHR$(20) 1CHR® (4%5) s CHR® (20" tCHRE (45} 1CHRS (34) s CHRS (20}

44 REM Define copyright svmbel in nlace of &

43 LPRINT ESC$:CHR$(42);CHRE (1) 1CHRS(I8) sCHRS (1) 1CHRS (28) sCHRS (34) sCHRE(7T):
CHRE {20) 1 CHRE(65) s CHRS (20} 1 CHRS (45) 1 CHRY (34) 1CHRE (20}

S0 REM Select downloadable characters

50 LPRINT ESCE:CHRS (T4)1CHRE (1)

70 REM Print our new symbols

80 LPRINT "@LeiayeketelaLaL"

Figure 8-6. Program listing to print:

One more instruction you’'ll need before we leave

downloadable characters: How to turn them off.

CHR$(27) CHR$(36) CHR$(0)

Turning downloadable characters on or off during a line will
affect all characters on that line. In other words, if you turn on
downloadable characters anywhere in a line, all of the characters
on that line will be treated as downloadable characters.
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MACRO-COMMANDS
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“Macro-Instruction” is the ability of a printer to accept a
single control code to do the work of a multi-command series of
codes.

The Gemini’s macro command capability allows you to group
printer commands together and execute them with a single com-
mand. Now, this might not appear very useful at first glance, but
some of you just might be scheming on ways to tame a wayward
spreadsheet program or to get some cooperation from an un-
cooperative word processor.

First, we have to define the macro instruction.

CHR$(27) CHR$(43). ... ... CHR$(30)

All of the commands you wish to group together in a macro
replacethe ........ ’s. You can use up to 16 characters to define
your macro. For an example, we will define a macro to set our
printer to emphasized and double-width print modes. First, we look
these commands up in Appendix M. There we find that the codes
to enable emphasized print are

ESCE
and to define double-width

ESCW 1

After we have defined the macro, we only have to issue the
select macro code to execute all the instructions in the macro. This
code is

CHR$(27) CHR$(33)
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Now we’ll try an example and then you’re free to be creative
on your own.

10 PEM Define escage character

20 ESC$=CHRE (27}

70 REM Define macro to be emphazizad and sxpanded text

80 LPRINT ECCS:CHRS$ (A7) sESCS: "E"sECCS: "W s CHRS (1) 1 CHRE(30)
S0 REM 1ssue macro command and tryv orinting

80 LPRINT ESC:CHRE(32):

70 LPRINT "Emohasized and Expanced by Macro"

Emphasi—-—ed =y Erxpandsd
b Macr o

Figure 8-7. Program listing using macro instructions.
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THE FUNCTION CODES

This chapter explains the purpose, appearance, and use of the
functional command codes. After you’ve studied this chapter,
you should be able to make full use of the quick reference chart
provided on the inside back cover of this manual. In addition,
Appendix M provides a listing of the codes, in the same order as
the reference chart, with a short description and decimal (10-base)
and hexidecimal (16-base) equivalents.

The format of these descriptions is as follows:

PURPOSE: Tells what the function code
accomplishes.

FORMAT: Shows the correct format for the control
sequence, giving both the alphanumeric
and ASCII code sequences.

REMARKS: Details how the command is used.

EXAMPLE: Shows BASIC program segment to
demonstrate the use of the command.

COMMANDS USED TO CONTROL PRINT STYLE

These commands are used to control the font style, the print
pitch, print mode, and special effects.

Font Style Controls

PURPOSE: Select the standard character set.
FORMAT: ESC “5”
CHR$(27) CHR$(53)

REMARKS: This command causes the printer to cancel
the italic character set and select the standard
character set.

EXAMPLE: LPRINT CHR$(27);,CHR$(53);
123
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PURPOSE:
FORMAT:

REMARKS:

EXAMPLE:

PURPOSE:
FORMAT:

REMARKS:

EXAMPLE:

Font Pitch Controls

PURPOSE:
FORMAT:

REMARKS:

EXAMPLE:

124

Select the italic character set.
ESC “4”
CHR$(27) CHR$(52)

This command causes the printer to select
the italics character set.

LPRINT CHR$(27);CHR$(52);

Select the international character set.
ESC7n
CHR$(27) CHR$(55) CHR$(n)

This command causes the printer to select the
international character set as shown below:

n = 0: USA n = 1: England

n = 2: Germany n = 3: Denmark
n = 4: France n = 5: Sweden

n = 6: ltaly n = 7: Spain

LPRINT CHR$(27); CHR$(55); CHR$(4)

...selects the international character set for
France.

Set the print pitch.
ESC “B” n
CHR$(27) CHR$(66) CHR$(n)

After this command is sent to the printer,
subsequent printing is done: in pica (10
characters per inch) if n = 1; in elite (12
characters per inch) if n = 2; in condensed
(17 characters per inch) if n = 3.
FORN =1TO 3:

LPRINT CHR$(27);"B”; CHR$(N);
FOR | = 32 TO 112: LPRINT CHR$(l);: NEXT |
LPRINT: NEXT N

.. .prints out a selection of print in each of the
three print pitches.
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PURPOSE:
FORMAT:

REMARKS:

PURPOSE:

FORMAT:

REMARKS:

EXAMPLE:

PURPOSE
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

Set the print pitch to condensed print.

Sl

CHR$(15)

A single-character command to cause the
printer to shift into condensed print mode. This

command is cancelled by the transmission of
the DC2 code CHR$(18).

Cause the printer to print in

double-width mode.

SO or ESC*“W”1

CHR$(14) or CHR$(27) CHR$(87) CHR$(1)
After this code is sent, subsequent data are
converted to 5 CPI, 12 CPI pitch is converted to
6 CPI, and 17 CPlI is converted to 8.5 CPI. The
SO command is cancelled by the transmission
of the DC4 code CHR$(20) or by the CR code
CHR$(13). The ESC “W” 0 Code will also
cancel this command, causing the printer to
print in normal mode.

LPRINT CHR$(14)

LPRINT “Double-Width Mode”

LPRINT “Standard-Width Mode”

...prints the first line in double-width mode
and the second line in standard width since
the carriage return transmitted by the first
LPRINT cancels the double-width mode.

Set the print pitch to condensed print mode.
ESC SlI
CHR$(27) CHR$(15)

Same as the Sl code. Please refer to the S
code.

Cause the printer to print in enlarged mode.
ESC SO
CHR$(27) CHR$(14)

Same as the SO code. Please refer to the SO
code.
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PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

EXAMPLE:

PURPOSE:
FORMAT:

Set the print pitch to pica-sized mode.
DC2

CHR$(18)

A single-character command to cause the
printer to shift into pica-sized mode. This

command is cancelled by the transmission of
the ESC B 2 code, or ESC B 3, or Sl code.

Cause the printer to print in normal mode.
DC4
CHR$(20)

A single-character command to cancel the SO
code.

Print characters in double-strike printing mode.
ESC HG iR}
CHR$(27) CHR$(71)

When the ESC “G” code is transmitted to the
printer, subsequent characters are printed in
the double-strike mode. The double strike is
cancelled when the ESC “H” code is sent to
the printer — CHR$(27) CHR$(72). When in
double strike, the characters are printed once,
then the paper is moved up 1/144 inch and the
characters are reprinted. Shifting in and out of
double-strike on the same line will cause the
line to slant slightly. The double-printing mode
can be used with any other print-style
commands.

LPRINT CHR$(27);“G”;

“This is double-strike print”
LPRINT CHR$(27);'H”;

“This is standard print”

Print in emphasized printing mode.
ESC 6 El |
CHR$(27) CHR$(69)
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REMARKS:

When the ESC “E” code is sent to Gemini, all
subsequent characters are printed in the
emphasized print mode. The emphasized

print code is cancelled by sending an ESC

“F” code to the printer — CHR$(27) CHR$(70).
Emphasized printing can only be used with the
normal pica and double-width pica characters
(10 CPI and 5 CPI) and cannot be used with
sub/superscripts. The emphasized print mode
can be combined with double-strike mode.

Special Printing Effects

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

Print characters with underline.
ESC “-" 1
CHR$(27) CHR$(45) CHR$(1)

When the ESC “-” 1 code is sent to the
printer, all subsequent characters are

printed with an underline. The underline mode
is cancelled by the ESC “-” 0 code —
CHR$(27) CHR$(45) CHR$(0).

Print in superscript mode.
ESC “S” 0
CHR$(27) CHR$(83) CHR$(0)

When the ESC “S” 0 command is received by
the printer, the subsequent characters are
printed in superscript mode. While in
superscript, the normal bidirectional print
mode is cancelled and the unidirectional print
mode is invoked. Superscripts may be used
with the italic font and in pica, elite, and
compressed pitches. They may not be used in
double-width print mode or with emphasized
printing mode. Superscripts are always printed
in double-strike. Superscript mode is cancelled
by sending the ESC “T”’ code CHR$(27)
CHR$(84). This code also cancels the
unidirectional print mode, but does not cancel
the double-strike printing mode.
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PURPOSE: Print in subscript mode.
FORMAT: ESC “S” 1
CHR$(27) CHR$(83) CHR$(1)

REMARKS: When the ESC “S” 1 command is received,
subsequent characters are printed in the
subscript style. See the remarks for superscript
mode for additional information.

EXAMPLE: FOR | = 48TO 122
LPRINT CHR$(l);,CHR$(27);"S”";CHR$(0);
CHR$(I);CHR$(27);
“T”;CHR$(27);S”’;CHR$(1); CHR$(l);
CHR$(27);“T”
NEXT |

.. .prints the upper and lowercase characters
in normal superscript and subscript style.

PURPOSE: Print in unidirectional printing mode.
FORMAT: ESC “U” 1
CHR$(27) CHR$(85) CHR$(1)

REMARKS: When the ESC “U” 1 code is sent to the
printer, all subsequent lines are printed in
unidirectional printing mode. This mode is
invoked by the super/subscript mode and by
the graphics mode. Unidirectional printing
is useful in printing tables and charts and
ensures that columnar numbers and other
characters are in alignment. The ESC “U” 0
code is sent to the printer to cancel
unidirectional printing and return to the faster
(standard) bidirectional printing mode.

EXAMPLE: LPRINT “Bidirectional printing”

FOR | = 1TO 10: LPRINT TAB(25);$1.29 I":
NEXT |

LPRINT “Unidirectional printing”’;
CHR$(27);U”;CHR$(1)

FOR1 =1TO 10:
LPRINT TAB(25);$1.29 1”: NEXT |

LPRINT CHR$(27);‘U”;CHR$(0);
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COMMANDS USED TO CONTROL VERTICAL
POSITION OF THE PRINT HEAD

These commands are used to control or move the paper relative
to the location of the print head. Moving the paper “up” has the
effect of moving the print head “down” the page.

Line Feed Controls

PURPOSE: Advance the paper by one line
(line-feed command).

FORMAT: LF
CHR$(10)

REMARKS: The line feed is set to 1/6 inch if DIP switch 1-5
is “on” upon “power up” or printer reset. If DIP
switch 1-5 is “off” the line feed will be 1/8 inch.
The size of the line feed can be changed using

the codes listed below. When DIP switch 1-4 is
“on; a line feed is automatically generated
when the printer receives a CR code CHR$(13).

PURPOSE: Change the line feed to a pre-set value.
FORMAT: ESC “n”
CHR$(27) CHR$(m)

REMARKS: When this command is sent to the printer, the
size of the line feed is changed according to
the value of “n” (CHR$(m)).

For “n” = “0” (m = 48),

successive line feeds become 1/8.
For “n” = “1” (m = 49),

successive line feeds become 7/72.
For “n” = “2” (m = 50),

successive line feeds become 1/6.

EXAMPLE: LPRINT CHR$(27);"0”

...changes the line-feed size to 1/8 inch, then
causes a carriage return and line-feed
commands to be sent to the printer.
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PURPOSE:
FORMAT:

REMARKS:

EXAMPLE:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:

FORMAT:

Change the line feed to n/72 inches.
ESC “A” n
CHR$(27) CHR$(65) CHR$(n)
When this command is transmitted to the
printer, successive line-feed commands cause
the printer to advance the paper n/72 inch. The
value of n must be between 1 and 127.
LPRINT CHR$(27);"U”;CHR$(1);
CHR$(27);“A”;CHR$(6);
FORJ =1TO66: FOR| = 1TO 80
LPRINT CHR$(239);: NEXT I:
LPRINT: NEXT J

.. .causes the printer to fill a page with dots
by using the special block-graphics character
and setting the line feed to 1/12 inch.

Change the line feed to n/144 inches.
ESC “3” n
CHR$(27) CHR$(51) CHR$(n)

When this command is sent to the printer,
successive line feeds are set to n/inch. The
value of n must be between 1 and 127.

Send a one-time-only line feed of n/144 inches.
ESC “J”" n

CHR$(27) CHR$(74) CHR$(n)

When this code is sent to the printer, it causes
the paper to be advanced by n/144 inches. The
value of n must be between 1 and 127. This
command does not change the size of the
existing line-feed value.

Advance the paper to the next top of form
(TOF).

FF

CHR$(12)
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REMARKS:

PURPOSE:

FORMAT:

REMARKS:

PURPOSE:

FORMAT:

REMARKS:

PURPOSE:

FORMAT:

REMARKS:

PURPOSE:

FORMAT:

When this command is received by the printer,
it causes the paper to be advanced to the top
of the next page or form. The initial top of form
is set upon power “on!” The default value of the
page is set to 66 lines, but can be changed
using the ESC “C” n and the ESC “C” 0 n code.

Change the setting of the page (form) to

n lines.

ESC “C" n

CHR$(27) CHR$(67) CHR$(n)

When this code is received, the length of the

page is set to n lines. The value of n should be
between 1 and 127.

Change the setting of the form length to
n inches.

ESC“C’0n
CHR$(27) CHR$(67) CHR$(0) CHR$(n)

When this code is received, the length of the
page is set to n inches. The values of n must
be between 1 and 32.

Change the line location of the header (first
line) of the form.

ESC “R” n

CHR$(27) CHR$(82) CHR$(n)

This command is used to change the location
of the first line on the next page or form. The
location of the first line is given by the value of
n, and must be between 1 and 16. The default
value set upon “power up” or printer reset is
n=1.

Set and enable the skip-over perforation
feature.

ESC “N” n
CHR$(27) CHR$(78) CHR$(n)
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REMARKS:

EXAMPLE:

PURPOSE:
FORMAT:

REMARKS:

Vertical Tabs

132

PURPOSE:

FORMAT:

REMARKS:

PURPOSE:
FORMAT:

When this command is received, the skip-over
perforation feature is activated. This feature
causes the printer to skip to the next page or
form, when the number of lines left on the
page is equal to n. If n = 0, the skip-over form
feature is deactivated. The value of n should be
between 0 and 255.

LPRINT CHR$(27);"‘C’’;CHR$(88);
CHR$(27);“0;
LPRINT CHR$(27);"R”;CHR$(8);
CHR$(27);N”’;CHR$(16);
.. .these commands allow you to print 64 lines
per page. The first line starts 1 inch from the
top, and the last line ends 2 inches from the
bottom of the page. The line spacing is 1/8 inch.

Cancel the skip-over perforation feature.

ESC “O”

CHR$(27) CHR$(79)

When this command is received, the skip-over
perforation set by “ESC N n” code and the line
location of the header of the form set by “ESC
R n” code are cancelled.

Advance paper to the next vertical tab.

VT

CHR$(11)

When this command is received, the paper is
advanced to the next vertical tab position. The
vertical tab positions are set upon “power up”
or printer reset to lines 6, 12, 18, 24, 30, 36, 42,
48, 54, and 60. The vertical tab positions can be
changed using the ESP “P” nn.. .0 code.

Change the position of the vertical tabs.

ESP “P”n1n2n3...0

CHR$(27) CHR$(80) CHR$(n1) CHR$(n2)
CHR$(n3). . .CHR$(0)
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Hidi
132:,.

REMARKS: When the ESC “P”. . .code is sent to the
printer, the existing vertical tab positions are
cancelled. The new vertical tabs are set to line
n1, n2, n3, etc. The CHR$(0) character is used
to end the command. The value of n should be
between 1 and 255, and n1 should be less than
n2, n2 less than n3, etc.

EXAMPLE: LPRINT CHR$(13);CHR$(27);P”;CHR$(15);

CHR$(30);CHR$(0);
FOR 1 = 1TO 2: LPRINT CHR$(11);
I: NEXT |

...advances the paper to the top of form and
prints the numeral 1 on line 15 and the numeral
2 on line 30.

PURPOSE: Send a one-time-only vertical line feed of
n lines.

FORMAT: ESCan
CHR$(27) CHR$(97) CHR$(n)

REMARKS: When this command is sent, it causes the
paper to be advanced n lines vertical feed.
Value of n must be between 1 and 127. This
command does not change the present vertical
tab.

EXAMPLE: LPRINT CHR$(27);CHR$(97); CHR$(15)
. ..causes the paper to advance 15 vertical
lines.

COMMANDS TO CONTROL THE HORIZONTAL
POSITION OF THE PRINT HEAD

These commands are used to control the horizontal position of
the print head.

PURPOSE: Return the print head (carriage) to the next
print position.

FORMAT: CR
CHR$(13)
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REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:

FORMAT:

REMARKS:

When this command is sent, the print head
moves to the next print position. If DIP switch
2-2 is set to “off} this carriage return command
also causes the printer to empty the print
buffer. If Dip switch 2-4 is set to “on;’ the
command causes a line-feed command to be
inserted after the carriage-return code.

Set the left-hand print margin.
ESC “M” n
CHR$(27) CHR$(77) CHR$(n)

After this command is sent to the printer,
successive carriage return codes will cause the
print head to return to the n print position. The
value of n should be between 1 and 255. The
maximum number of print positions on an
8-inch-wide form is 80 for 10 CPI characters, 96
for 12 CPI, and 136 for 17 CPI. For the
Gemini-15X the maximum number of print
positions is 136 for 10 CPI, 163 for 12 CPI, and
233 for 17 CPL.

Set the right-hand print margin.

ESC “Q” n

CHR$(27) CHR$(81) CHR$(n)

After this command is sent to the printer,
attempting to print beyond the n print position
will cause the printer to automatically perform
a line feed and return before printing the

remainder of the line. The value of n should be
between 1 and 255.

Move the print head to the next horizontal
tab location.

HT
CHR$(9)

When the HT command is received, the print
head is moved to the next horizontal tab
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PURPOSE:
FORMAT:

REMARKS:

EXAMPLE:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:

FORMAT:

position. Upon power “on)’ the horizontal tab
locations are set to columns 10, 20, 30, etc.

Set the horizontal tab positions.
ESC “D” n1,n2,n3...0

CHRS$(27) CHR$(68) CHR$(n1)
CHR$(n2). . .CHR$(0)

When the ESC “D”...command is sent to the
printer, the existing horizontal tab positions are
cancelled. The new horizontal tab positions are
set to print column n1, n2, n3,...The maximum
number of horizontal tabs is 255. The CHR$(0)
code must be at the end of this command. The
value of n1 must be less than n2, n2 must be
less than n3, etc.
LPRINT CHR$(27);M”;CHR$(5);CHR$(27);
“Q”;CHR$(70);
LPRINT CHR$(27);D’";CHR$(10); CHR$(30);
CHR$(0)
.. .sets the left-hand margin at print column 5,
sets the right-hand margin at print column 70,
and sets the two horizontal tab positions: one
at print column 10, and the other at print
column 30.

Move the print head back one space.
BS
CHR$(8)

When the BS code is sent to the printer, the
print head is shifted one print column to the
left. The BS code can be used to overprint
characters.

Send a one-time-only horizontal tab of n
columns.
ESCbn

CHR$(27) CHR$(98) CHR$(n)
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REMARKS:

EXAMPLE:

This command enables the print head to shift n
columns to the right. The value must be
between 1 and 127. This does not change the
present horizontal tab.

LPRINT CHR$(27);CHR$(98);CHR$(45)

.. .shifts the print head 45 columns to the
right.

COMMANDS USED TO CONTROL GRAPHICS
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PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:

FORMAT:

Print low-resolution (normal-density) graphics.
ESC “K” n1n2mim2...

CHR$(27) CHR$(75) CHR$(n1) CHR$(n2)
CHR$(m1) CHR$(mM2). . .

This command selects the 60-dots-per-inch,
column-scan, bit-image graphics mode. The
number of columns to be printed is given by n1
+ 256 * n2. There must be n1 + 256 * n2
characters following n2. These characters
determine which pins are fired according to the
explanation found in Chapter 6 for dot
graphics.

Print high-resolution (double-density) graphics.
ESC “L”n1n2mim2m3...

CHR$(27) CHR$(76) CHR$(n1) CHR$(n2)
CHR$(m1). ..

This command selects the 120-dots-per-inch

graphics mode. See remarks for the ESC

“K”...code for additional details.

Print high-resolution (double-density) graphics
with double speed.

ESC “y” n1n2mim2...

CHR$(27) CHR$(121) CHR$(n1) CHR$(n2)
CHR$(m1) CHR$(m?2). . .
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REMARKS:

PURPOSE:
FORMAT:

REMARKS:

This command selects the 120-dots-per-inch
graphics mode but with double the print speed.

See ESC “K”...code for additional details.

Print quadruple-density graphics.
ESC “z” n1 n2 m1 m2
CHR$(27) CHR$(122) CHR$(n1) CHR$(n2). . .

This command selects the 240-dots-per-inch
column scan bit image graphics mode.

COMMANDS USED FOR MACRO INSTRUCTION

These commands are used to control the macro instruction.

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

Define the macro instruction.

ESC +...RS

CHR$(27) CHR$(43). . . CHR$(30)

When this code is sent to the printer, the
existing macro instruction is cancelled. The
new macro instruction is set. The maximum
number of instruction bytes is 16. The

RS(CHR$(30)) character is used to end the
command.

Select the macro instruction.
ESC!
CHR$(27) CHR$(33)

When this code is sent to the printer, the
macro instruction set by “ESC + ...RS” code
is selected.

COMMANDS USED TO DOWNLOAD CHARACTERS

These commands are used to control the download characters.
For details, please refer to Chapter 8.

PURPOSE:

Define the download character into RAM.
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FORMAT:

REMARKS:

PURPOSE:

FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

ESC*1nin2mim2...

CHR$(27) CHR$(42) CHR$(1) CHR$(n1)
CHR$(n2) CHR$(m1) CHR$(m2). . .

When you define the download character,
character patterns (m1 m2. . .) are inputted
with 9 bytes into RAM after transmitting the
“ESC * 1” code, “n1” as designating position
to be written, and “n2” as the descender data.
The value of n1 must be between 32 and 126.
The value of n2 must be “1” when the
character is to be shifted two dots downward,
and “0” when it is not shifted.

Copy the fonts in character ROM into
download RAM.

ESC*0
CHR$(27) CHR$(42) CHR$(0)

When this command is received, the fonts in
character ROM are copied into the download
character RAM.

Select the download character set.
ESC $ 1
CHR$(27) CHR$(36) CHR$(1)

This command causes the printer to select the
download character set. Download character
sets cannot be intermixed with other character
sets on the same line.

Cancel the download character set.
ESC$0
CHR$(27) CHR$(36) CHR$(0)

This command causes the printer to cancel the
download character set and select the
standard ASCII character set.
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OTHER FUNCTION CODES

PURPOSE:

FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

Control the value of the eight bits of data sent
to printer.

ESC “>" or ESC “=" or ESC “#”

CHR$(27) CHR$(62) or CHR$(27) CHR$(61) or
CHR$(27) CHR$(35)
These codes are used to control the value of
the eighth bit of the data that is sent to the
printer. After the ESC “>" code is received by
the printer, all subsequent data is processed
with the eighth regarded as set to 1. The ESC
“#” code is used to cancel the ESC “>"
command. After the ESC “=" code is received,
all subsequent data is processed with the
eighth bit regarded as set to 0. The ESC “#”
code is used to cancel the ESC “=" command.
These codes are provided to allow users with a
7-bit interface to access the special characters
whose ASCII code is greater than 127. These
codes should be used to transmit printer
function codes. ESC “>" only functions with
the DIP switch number 2-3 set to “on;’ for a
7-bit interface.

Delete the last character sent to the printer.
DEL
CHR$(127)

When the CHR$(127) code is sent to the printer,
it causes the printer to delete the last
character it received, with the exception of
function codes.

Put the printer in “online” mode.
DCH1
CHR$(17)

This code cancels the DC3 code and puts the
printer back in the “online” mode.
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PURPOSE:

FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

PURPOSE:

FORMAT:

REMARKS:

140

Put printer in “offline” mode.
DC3
CHR$(19)

When this code is sent to the printer, Gemini
assumes the “offline’” mode. All subsequent
characters and control codes sent to the
printer are disregarded. The only control code
that is processed is CHR$(17)(DC1), which
cancels CHR$(19), and puts the printer back
“on line”

Activate the Gemini “buzzer”

BEL

CHR$(7)

When the CHR$(7) code is sent to Gemini, the
result is that the built-in buzzer “beeps” for
one-fourth of a second. The buzzer function
can be temporarily deactivated by sending an
ESC “Y” 0 (CHR$(27) CHR$(89) CHR$(0) control
code) to the printer. After the ESC “Y” code is
received, the CHR$(7) no longer causes the
buzzer to “beep:’ The buzzer can be reactivated
by sending an ESC “Y” 1 (CHR$(27) CHR$(89)
CHR$(1) code) to the printer.

Allow printing even though the “no-paper”
sensor indicates Gemini is out of paper.

ESC “8”
CHR$(27) CHR$(56)

When the ESC “8” function code is sent to
Gemini, the signal from the “no-paper” sensor
is disregarded. This code allows you to print on
a single sheet. If the “no-paper” signal were
not disregarded, Gemini would stop printing
part way down the single sheet because the
printer would “think’ it's out of paper. The
“no-paper” signal can be restored by sending
an ESC “9” function code (CHR$(27) CHR$(57)).
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PURPOSE:

FORMAT:

REMARKS:

PURPOSE:
FORMAT:

REMARKS:

Regard the signal from the “paper-out”
detector.

ESC 55911
CHR$(27) CHR$(57)

When this code is sent to the printer, the
signal from the “paper-out” detector is
restored.

Initialize the printer conditions.
ESC li@n
CHR$(27) CHR$(64)

When this code is sent to the printer, the
conditions of the printer are initialized.
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MAINTENANCE

lalale]

The purpose of “maintenance” is to maximize the life of your
Gemini. Toward that end, the best maintenance is “preventive.”

The Gemini printer is a well-engineered peripheral, and it
serves as a valuable information-handling tool when used
correctly. Part of using Gemini correctly is paying attention to the
operating environment. Chapter 1 outlines the suggested
considerations for keeping that environment clean.

Periodic cleaning of the exterior and interior of your printer
will help keep Gemini going for years. How often you need to clean
depends on how “dirty” the operating environment is.

CLEANING GEMINI

Exterior cleaning: When dust, grease, or other material
accumulates on the outside of your printer, wipe the external
surfaces of the case carefully with a clean cloth moistened with
alcohol.

Note: Exercise the utmost care not to wet the electronic parts and
machine body.

Interior cleaning: Remove dust and dirt from the internal
mechanism by gently using a soft brush. Be very careful not to
damage the electronic parts or wiring circuit.

To clean the interior of Gemini, you should remove the upper
casing, as described below.

REMOVING THE UPPER CASING

Warning: Unplug your Gemini before removing the upper casing.

When you need to set Dip Switch number 1 or change other parts
of the printer, the upper casing must first be removed. Figure 10-1
shows the position of the three screws that hold the upper casing
in place on the Gemini-15X. Figure 10-2 shows the location of the
two screws that do the same for the Gemini 10-X. In both cases,
the mounting screws are Phillips-head types.
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To replace the fuse, turn the power switch “off’’ Just to be
on the safe side, make sure you unplug the power cord from the
power source. Then remove the platen knob, take out the mounting
screws, and remove the upper casing. To remove the upper casing,
place your fingers on the inside front of the printer with your
thumbs pressing on the outside front of the lower casing. Gently
pull the upper-casing front toward you until it pops free. Set the
upper-casing front on end (next to the printer) so that the short
wires attached to the control panel remain connected.

After removing the casing, check the fuse, which is located
on the fuse board near the power switch. The fuse is a commonly
used type, with a metal strip suspended in a glass and metal case.
If the strip is broken, the fuse is “blown’’

If the fuse is blown, replace it with a BELL's 5SMT1.25 (1.25A,
125V) “slo-blo” type fuse, or equivalent. Just slip the old fuse out
and snap the replacement fuse into place in the two clasps (as
shown in Figure 10-3).

Figure 10-1. Three mounting screws hold the Gemini-15X upper
casing in place.
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Figure 10-2. Two mounting screws hold the upper casing in place on
the Gemini-10X.

After replacing (or just checking) the fuse, re-attach the upper
casing (reversing the procedure described above) and insert the
mounting screws and the platen knob. (Refer to Figure 1-6 in
Chapter 1 for an “exploded view” of Gemini-10X with its upper
casing removed.)

You probably need to replace the fuse when all of the
following four statements apply to your situation:
® the printer won’t operate,

® the power-on lamp isn’t lit on the control
panel,

® you are sure that the power switch is “on”,
and

® the printer is connected to a power source.
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Figure 10-3. Replacing a fuse is simple, but make sure you use the
correct type: BELL's 5MT1.25 1.25A, 125V or an equivalent fuse.

REPLACING THE PRINT HEAD

When you replace the print head, start by removing the ink ribbon.
You might want to refer to Figure 10-4 as you follow these steps:

Warning: The print head will be hot during operation and soon
afterward, so be careful not to burn yourself.

1. Extract the head cable from the head
connector. (Hold down the head cable
board while performing this disconnec-
tion.)

2. Remove the two clamping screws from the
print head.

3. Detach the print head.
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Place the new print head in position, and
attach it with the clamping screws. Apply
“screw lock’ (an adhesive) to the heads of
the screws.

Insert the head cable tightly into the head
connector. (Be sure the connection is a
good one, otherwise it may cause
problems.)

S

Figure 10-4. Replacing the print head by yourself is easy, quick, and

avoids downtime.
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PERIODIC INSPECTIONS

148

To keep Gemini in tip-top shape, you should make the following
inspections every six months (under normal use). Expressed
another way, you should “check under the hood” every half-million
lines of printing. Here’s what to check:

Maintenance Check List

O Clean the print head and sensor peripherals
with a soft brush.

O Check the various screws and make sure they
are tight. If they aren’t, tighten them with a
screwdriver.

[0 Rotate the platen, and check for possible
damage. |If the platen is worn or uneven,
replace it.

O Remain alert to ““abnormal” operating sounds.
Strange noises can signal strange conditions,
and the earlier you recognize and fix a
problem, the better.

O Perform Self-Testing and check the movement
of each mechanism.
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Notes
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APPLE Il PLUS / lIE

The Interface Board

You need to acquire and install an Apple interface board (also call-
ed a “card”) and a connecting cable. Your Gemini dealer can
answer any questions you have about the board or its installation
in slot number 1. Star Micronics, Inc. (the makers of Gemini), has
created the grafstar™ intelligent interface especially for your
Apple Il Plus or Apple lle computers.

The Connecting Cable

Use the Apple, Centronics compatible, parallel I/F cable, modified
to ground the 8th bit, or use a cable supplied by your Gemini
dealer.

Setting the DIP Switches

Because Apple uses a seven-bit interface, set DIP switch number
2-3 to the “on” position. Because BASIC supplies a line feed at
the end of each line, turn DIP switch number 2-4 to the “off” posi-
tion (unless you want to generate “double-spaced” output, in
which case turn number 2-4 “on”’). Switch number 2-1 can be set
to either position.

Switch number 2-2 should be set to “off” if you want Gemini
to print every time it receives a CR code; set number 2-2 to “on”
if you wish to have the carriage return ignored and to print only
when the buffer is full.

The Use of Basic

In this manual, we used the BASIC programming language to il-
lustrate how to control the codes that manipulate Gemini’s opera-
tions. In our sample programs, the CHR$ function is used to send
control codes to the printer. Unfortunately, this function is not sup-
ported by Apple Integer BASIC. However, with the aid of the follow-

151



152

Gemini User’s Manual

ing notes, you should be able to run all the sample programs
presented in this manual if you use Applesoft BASIC.

Applesoft BASIC uses the PRINT command to send informa-
tion to both the screen and the printer.

The PR #1 command sends the information only to the printer
(when the printer interface is in slot number 1), and the PR #0 com-
mand sends the information only to the screen.

Therefore, you should use:

PRINT CHR$(4) “PR#1”
PRINT

instead of the LPRINT command. In addition, use:

PRINT CHR$(4) “PR#0”
PRINT

instead of the PRINT command.

The Apple video display is 40 columns wide. If you want the
print mode to print more than 40 columns, you need to send an
additional command code:

PRINT CHR$@4) “PR#1”
PRINT CHR$@©) “255N”
PRINT

This message allows Gemini to print a line of any length. This is
particularly important when sending bit-image graphics to Gemini.

The CHR$(9) (or function code HT, which moves the print
head to the next tab position) and CHR$(13) (or function code CR
for a carriage return) codes cause problems when used in both the
Gemini escape-function code sequences and in the graphics
mode. Avoid using these codes if possible.

The printer interface card does not allow us to send ASCII
codes greater than 127. If you try to send these codes, the inter-
face sets the eighth bit to zero. The result, for example, is that
PRINT CHR$(239) would be received by the printer as PRINT
CHR$(111); that is, 239- 128 = 111. Gemini provides the ESC “>"
function code to allow 7-bit interface users to overcome this prob-
lem. See Chapter 9 for a discussion of this problem.

Apple users (and other 7-bit interface users) should also be
aware of the difference between 7-bit and 8-bit interface graphics.
See Chapter 6 for a discussion on this topic.
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Pin Configurations

The following chart shows the pin-outs for Gemini-10X and
Gemini-15X printers and the Apple Il Plus, using a parallel inter-

face board.
Parallel

Gemini-10X/15X Apple Board
25. SG 1. SG
26. SG 2. SG
27. SG 3. SG
i STROBE 4. STROBE
28. SG 5. N/C
2. D1 6. D1
3. D2 7. D2
4, D3 8. D3
b. D4 9. D4
6. D5 10. D5
i D6 11. D6
8. D7 12. D7
9 D8 13. D8
10. ACK 14. ACK
29. SG 15. SG

Note: If you purchased a Star Micronic’s “intelligent” Apple Inter-
face Board, it comes complete with the cable. Just plug it in, and
it's ready to go!

Program Listings

4 REM 18

S REM % PRINTING EFFECTS PROG. 88

6 REM 18

10 PR% 1: PRINT CHR$ (9) + “132N": PRINT

20 ESC$ = CHRS (27):LF$ = CHRS (10)sFF$ = CHRS (12):CR$ = CHR$ (13)

30 PICA$ = ESC$ + "B" + CHR$ (1):ELITES = ESCS + "B" + CHR$ (12):COMPS$ =
ESCS + "B" + CHR$ (3)

40 SPR$ = ESCS + "S" + CHR$ (0):5UBS = ESCS + "S* + CHR$ (1):CANSS = ESC
L

50 ITALICS = ESC$ + CHR$ (52)

55 STND$ = ESC$ + CHR$ (33)

60 WIDES = CHRS$ (14):CWIDES = CHR$ (20):PRSETS = ESC$ + "@"

70 EMPH$ = ESC$ + "E":CEMPH$ = ESC$ + "F*:DBLS$ = ESCS + "G":CDBLSS = ESCS

+ IHI
80 PRINT PRSET$;ESCS;"R"; CHRS (13);FF$
90 FORI=1T02
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100 IF T =1 THEN PRINT WIDES:" GEMINI STANDARD TYPE STYLES":CWIDES
(LS

110 IF 1 = 2 THEN PRINT ITALICS;WNIDES:" GEMINT ITALIC TYFE STYLES":
PRINT CRIDE$:LFg;LFS

120 PRINT ESC$;*>": FOR N = { 70 40: FRINT CHR$ (221): CHR$ (232):¢ NEXT
N: PRINT ESC$:"=": PRINT : PRINT

130 PRINT 17 CP1 12 CPI 10 CFI  B.S CPI 6 CFI
5 CPI*

140 PRINT ESC$:*>": FOR N = 1 70 80: PRINT CHR$ (241)s: NEXT N: PRINT ES
Cé:"="y PRINT

190 Mi$ = " ABC":M2$ = "X" + CHRS (120):M3§ = "Y° « CHRS (121}

160 FORJ =1 7014

170 IF 1= 2 THEN PRINT ITALICS:

180 IF J =1 THEN PRINT COMPS$:*NORMAL "
190 IF J = 2 THEN PRINT COMP$:°DOUBLE STRIKE "3
200 IF J = 3 THEN PRINT COMP$:"EMPHASIZED "
210 IF J = 4 THEN PRINT COMP$:"DOUBLE STRIKE ":
220 FOR K =1 T0 &

230 IF K = | THEN PRINT COMPS:

240 IF K = 2 THEN PRINT ELITES;

250 1IF K = 3 THEN PRINT PICAS;

260 IF K = 4 THEN PRINT COMPS$:WIDES:

270 IF K = 5 THEN PRINT ELITE$;WIDES;

280 IF K = & THEN PRINT PICAS;WIDES;

290 IF J = 2 THEN PRINT DBLSS;

300 IF J =3 THEN PRINT EMPHS;

310 IF J = 4 THEN PRINT DBLSS:EMPHS;

320 PRINT M1§;GPR¢;M2¢; CANSS; SUBS;M34; CANSS; CDBLSS;

330 IF K > 3 THEN PRINT CWIDES;

340 NEXT K

345 IF J = 2 THEN PRINT LF$;

350 IF J = 4 THEN PRINT ESCS:"A"; CHRS (B);LF$;COMPS:" + "yCRé; "EMPH
ASIZED %

360 PRINT PRSETS

370 NEXT J

380 PRINT

390 NEXT I

400 PRINT FF$: PRINT CHR$ (9) + "BON": PR& 0

410 END

Figure A-1 is the font styles program (refer to Figure 5-1) amended for the
Apple Il computer.
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3 BLS
T LIS

10
20
30
40
50
60
10
80

90
100
{110

19
‘h

HOME « DIM A$(22,40)
HOME :X = LiY = ¢
GOSUB 150: VTAB X: HTAB Y: PRINT "

GET BS

IF B$ = CHRS (5) THEN HOME : END

IF B$ = CHR§ (18) THEN HOME : GOSUB 200: GOTO 2¢

IF B$ = CHR$ (1&) THEN GOTD 210

IF B$ = CHR$ (13) THEN AS(X.Y) = B$: VTAB X: HTAB Y: PRINT "":iX = X ¢

{1 = {1 VTAB X: HTAB Y: PRINT "*;: 50TD 40
IF B$ = CHRS (4) THEN 6OSUB 130: 6OTC 490

UTAB X: HTAB Y: PRINT B#;:A$(X,Y) = BSsY = ¥ + |

IF Y = 40 THEN AS(X,Y) = CHRS (13)s PRINT CHR$ (7)3:X = X + L3Y = |
1 GOTO 40

0 VTAB X: HTAB Y: PRINT "";: GOTO 40

0 VTAB X: HTAB Vi PRINT ™ "yxY =Y - 11 IF ¥ = 0 THEN Y = i PRINT CHR$

133
140
150
160
170
180
183
187
190
200

210
220
230

240
230
260
270
280
290
300

310

(7)3
AS(X,Y) = v
UTAB Y: HTAB Y: PRINT *"j: RETURN
UTAB 24: HTAB 1: INVERSE : PRINT * ~P)RINT";
YTAB 24: HTAB 10t PRINT "~D)ELETE";
VTAB 241 HTAB 19t PRINT “AR)ESTART";
VTAB 241 HTAB 29: PRINT "*E)XIT *;
NORMAL
UTAB 221 HTAB 1t PRINT LI$;
RETURN
VTAB 101 HTAB 10: PRINT “PLEASE STAND BY"3j: FOR I =1 T0 X: FOR J = 1
TO 40:A$(1,J) = "*y NEXT J: NEXT I: RETURN
REM
PRE Lt PRINT CHR$ (27);"€": PR# 0
HOME : VTAB 24: HTAB {1 INVERSE : PRINT “C)OMMAND*j: HTAB 103 PRINT *
P)RINT";
HTAB 17: PRINT *R)ETURN®:: NORMAL
BET G$
IF 68 = "P* THEN GOSUB 310
IF 66 = "C" THEN GOSUB 320: BOTO 230
IF 6% = "R" THEN GOSUB 300: 6OTO 30
60TO 250
HOME ¢ FOR I =1 TO X: FOR J = { TO 401 VTAB It HTAB Ji PRINT A$(I,J)
14 NEXT Jt NEXT It RETURN
PRY 1
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311 PRINT CHRS (9);"40N"

32 FOR I =1 TOX: FORJ =1 T0 40

313 PRINT AS(I,J)3: NEXT Jt NEXT I

314 PRY 0

315 VTAB 24: HTAB 30

317 RETURN

320 VTAB 24: HTAB 1: PRINT BLS:

330 REM

340 VTAB 24: HTAB 1: INVERSE : PRINT “E) ESC"j:

350 HTAB B: PRINT "C) CHR$"p: HTAB 16: PRINT "@) END COMMAND";

355 NORMAL

360 GET G$

370 IF 6% = "E" THEN GOSUB 420: GOTO 400

380 IF 6% = "C" THEN GOSUB 530: 60TO 400

390 IF 6% = "@" THEN GOTO 410

400 6070 380

410 RETURN

420 1 = 0: VTAB 22t HTAB 4: PRINT "ESC *;

430 GET G$

440 IF 68 = CHR$ (13) THEN 480

450 PRINT 64

455 IF 1 > 0 THEN 470

460 PRINT * %

470 S$(I) = G821 = 1 + 11 GOTO 430

480 IF 1> 2 THEN FOR J =1 TO IeD$ = D$ + S$(J)¢ NEXT 1874 = CHR$ (27
) + 8%(0) + CHR$ ( VAL (D$)):D$ = "*

490 IF 1 = 2 THEN 5T¢ = CHRS$ (27) + S$(0) + CHR$ ( VAL (8(1)))

300 IF I =1 THEN ST$ = CHR$ (27) + 8$(0)

$10 PR i PRINT CHRS$ (9);"40N"1 PRINT ST$:87¢ = **: PR# 0: FOR J = 1 TO
[:88(J) = "": NEXT a1 =2 0

520 VTAB 22: HTAB 4: PRINT BLS$3: RETURN

330 VTAB 22: HTAB 2: PRINT "CHRS *;:8T¢ = **

540 GET G

350 IF 6% = CHR$ (13) THEN 570

560 PRINT G6$3:8T¢ = ST$ + G$: 6OTO 540

370 VTAB 22: HTAB 2: PRINT BL$j:

380 PR# 11 PRINT CHRS$ (9);"40N"

390 PRINT CHR$ ( VAL (ST$))y:87¢ = ""1 PR¥ O: RETURN

Figure A-2 is the word processing program (refer to Figure 5-4) amended
for the Apple Il computer.
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S

10
13
20
25
2
30
10
30
50
70
80
50

PRY |
PRINT TAB( 30)1"HIGH RESOLUTION VERTICAL SPACING'
PRINT TAB( 30):"USING THE ESC 3N CONTROL CODE"
FOR I =170 30
IF 1= 7 THEN GOTO 110
IF 1 =9 THEN GOTO {10
IF 1= 13 THEN GOTO (10
M= INT (144 / (68 1))s IF M C2 THEN M =2
PRINT CHRS (27} CHRS (51): CHR$ (I):
FORJ=0T0N
[FJ =M -1 THEN PRINT 13"/144 INCH SPACING "11 6OTO 90
PRINT TAB({ 301
FOR N = 1 7O 401 PRINT CHRS (27)1">"y CHRS (241); CHRS (27)¢"s"y¢ NEXT
Ni PRINT

{100 NEXT J

110 NEXT ]

120 PRINT CHR$ (27)3"@"
130 PRE 01 END

Figure A-3 is the vertical spacing program (refer to Figure 6-5) amended
for the Apple Il computer.

10
20
30
40
50
35
40
70
80
90
100
110
120
130
140

PRE !

PRINT CHR$ (27);"8"; CHRS (27)1"A"; CHR$ (4);
FOR LI =1702

PRINT CHR$ (27)3"K"; CHR$ (114)3 CHR$ (0)4

FOR SPACE = 1 TD {00

PRINT CHR$ (0)3: NEXT SPACE
FOR COLM = 1 TO 14

READ C: PRINT CHR$ (C)j: NEXT COLM

PRINT

NEXT LI

DATA  14,16,34,64,78,78,64,64,78,78, 44,34, 14,14
DATA 224,16,232,48,34,18,18,18,18,34,68,232,14,224
PRINT CHR$ (27);"@"

PRY 0

END

Figure A-4 is the dot graphics program presented in Chapter 6 (the one
that puts a smile on your paper) amended for the Apple Il computer.
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PRY 1

PRINT CHR$ (27)¢">";

PRINT CHR$ (163)y CHRS (161); CHRS$ (27);"A"; CHRS (&)
PRINT CHRS (162); CHRS (160); CHR$ (27);"2"

PRINT CHRS (27)3"=": PR# 01 END

Figure A-5 is the circle program presented in chapter 7, amended for the
Apple Il computer.

10
30
40
30
80

PR% |

PRINT CHR$ (32)y CHR$ (27)¢">"; CHRS (163)y CHRS$ (27)1"A"y CHRS (6)
PRINT CHR$ (160)

PRINT CHR$ (27)3"="

PR 0: END

Figure A-6 is the tilde program presented in Chapter 7 amended for the
Apple Il computer.

1

10
13
20
25
30
33
40
43

PRE 1

PRINT TAB( 20)4"N"

PRINT TAB( 20); CHR$ (27):">"; CHRS (l144); CHRS (27);"="
PRINT TAB( 17);"W";

PRINT CHR$ (27)3">"; CHRS (16)y CHR$ (27);"=";

PRINT " "y CHR® (27)3">"; CHRS® (147); CHRS (27);"="3"E"
PRINT TAB( 20); CHR$ (27)3">"; CHR$ (145); CHR$ (27);"="
PRINT TAB( 20);"E"

FR% 0: END

Figure A-7 is the map program presented in Chapter 7 amended for the
Apple Il computer.

10
20
2%
30
40
30
50
70

REM WY LARGE LETTERS

PRE |

PRINT CHR$ (27):"U"; CHRS (1)3
PRINT CHRS (27)¢"A"1 CHRS (b)
FORJ =1 7109

FOR 1 =170 12

READ A

PRINT CHR$ (27):">"; CHRS (A)y
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80

0

100
110
1
112
1
114
1135
118
117
118
120
130

Figure A-8 is the “Wy” program (refer to Figure 7-1) amended for the

NEXT I

PRINT

NEXT J

DATA 239,224,224,224,239,224,224,224,224,224, 224,224
DATA 239,224,224,224,239,224, 224,224,224, 224,224,224
DATA 239,224,224,224,239, 224,239,224, 224,224,239, 224
DATA 219,224,239,224,219, 224,234,233, 224,234,233, 224
DATA 239,234,239,233,239,224, 224,239, 224, 239, 224, 224
DATA 239,239,224,239,239,224,224, 234,239,233, 224,224
DATA 234,233,224,234,233,224, 224,224,239, 224,224,224
DATA 224,224,224,224,224,224,224, 234,233,224, 224,224
DATA  224,224,224,224,224,224,224,239,224,224,224,224
PRINT CHRS (27);"@"

PR 0: END

Apple Il computer.

{ REM 11

2 REM 13 BOAT PROB. 8t

J REM

{0 PR {1 PRINT CHR$ (27):1"A"y CHRS (&)y CHRS (15)

12 PRINT CHR$ (27)3"U"; CHRS (1)y

19 FORK=17073

{6 PRINT CHR$ (Z7):"B": CHRS (K)

17 RESTORE

20 FORJ =1 T09

30 FORT =170 12

40 READ A

80 PRINT CHRS$ (27)3">"; CHRS (A):

50 NEXT I

70 PRINT

80 NEXT U

90 DATA 224,224,224,224,224,224,224,224,224,245,224,224
91 DATA 224,224,224,224,224,224, 224,224,232,243,224,224
92 DATA  224,224,224,245,224,224, 224,252,239,245,224,224
93 DATA 224,224,252,245,224,224, 252,239,219,24%,224,224
94 DATA 224,252,239,245,224,252, 239,239,239,243,224,224
95 DATA 252,239,239,245.252,239, 239,239,239,245,224,224

159



Gemini User’s Manual

96 DATA 241,281,241,249,241,241,
97 DATA 239,239,219,239,219,239,
98 DATA 283,219,219,239,219,219,

vy yovwigavw
99

PRINT &+ NEXT K

241,241,241,249,224,22¢
239,219, 239,239,239, 251
239,239,239,239, 251,224

s

100 PRINT CHRS (27);"@"s PR¥ 01 END

Figure A-9 is the boat program (refer to Figure 7-2) amended for the

Apple Il computer.

HOME ¢ PRINT "*: PRINT ""
PRINT " *: PRINT " *
PRINT
PRINT
PRINT
PRINT "STAND BY..vvvussss

0 A= 24576

FOR 1 =ATOA+ 12

READ B

POKE I,B

NEXT I

DATA 32,74,255,165,250,5,251

80 DATA 133,282,32,63,255,9¢

100 REM MICRO-PLOT

110 DIM BITX(76,12)

1000 REM SET PROGRAM CONSTANTS

1010 MASKY(1) = 64:MASKY(4) = 8
1020 MASK%(2) = 32:MASKX(S) = 4
1030 MASKY(3) = 16:MASKL(8) = 2

1040 LX = 205LY = 20

1050 XFAC = 72 / LX:YFAC = 75 / LY
2000 REM PLOT CURVE

2010 RAD = ¢

2020 Xi = 19:Y1 = 10

2030 FOR ANG = 0 TO 360 STEP 10
2040 R1 = ANG 8 6,28 / 360

"THIS PROGRAM TAKES ABOUT"
"3 MINUTES TO RUN, PLEASE"
"TURN ON YOUR PRINTER AND*

L

2050 X2 = RAD & CO8 (R1) + 10:Y2 = RAD 8 SIN (R1) + 10

2060 B0OSUB 4000
2070 NEXT ANE
2080 FOR ANG = 0 TO 360 STEP 15
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2090 R1 = ANG t 6,28 / 340

2100 RZ = (ANG + 150) ¥ .28 / 360

2110 X1 = RAD & COS (R1) + 10:Y! = RAD t SIN (R1) + 10
2120 X2 = RAD ¢ COS (R2) + 10:Y2 = RAD & SIN (R2) + 10
2130 GOSUB 4000

2140 NEXT ANG

2130 BITH(39,0) = ¢

3000 REM SEND BIT IMAGE MAP TO PRINTER
3005 PRE !

3006 PRINT CHR$ (9):"233N"

3010 PRINT CHR$ (27)3"A": CHRS (&)

3015 PRINT CHR$ (13)

3020 FOR ROW = 0 TO {!

3025 PRINT CHRS (27)3"K"y CHR$ (1190 CHR$ (1)y
3080 FORCOL =10 T07C

3055 FORLL=17T03S

3060 PRINT CHR$ (BITX(COL,ROK)):

3065 NEXT LL

3070 NEXT COL

3080 PRINT

3090 NEXT ROW

3100 PRINT

3102 PRY ¢

110 END

4000 REM DRAN A LINE FROM X1,Y1 TO X2,Y2
4010 XL = X2 - XlsYL = ¥2 - YI

4020 NX = ABS (XL ¥ XFAC):NY = ABS (YL ¥ YFAC)
4030 IF NX ¢ NY THEN NX = NY

4040 NSY = INT (NX + 1)

4050 DX = XL / N8X:DY = YL / NS

4060 FOR I =1 TO NSX

4070 X1 = X1 + DXsYl = Y1 + DY

4080 GOSUB 5000

4090 NEXT I

4100 RETURN

5000 REM PLOT A POINT AT X1.Y1

5010 XX = X1 & XFAC:YY = Y{ & YFAC

3020 COL = INT (XX + 1

3030 ROW = INT (YY / &)

S040 XIT% = INT (YY - (6 8 RON)) + 1

5042 POKE 250,BITX(COL.ROW!

5044 POKE 251, MABKX (XIT%)
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i

5046 CALL 2457¢
3030 BITXA(COL,RON) = PEEK (252)
5060 RETURN

Figure A-10 is the graphics program (refer to Figure 7-4) amended for the
Apple Il computer.

10 PRINT CHRS (4):"PRA¥{"

20 REM 333 DEFINE PARAGRAPH SYMBOL IN PLACE OF THE @ SYMBOL

I0 PRINT CHR$ (27): CHRS (42): CHRS (1): CHR$ (b4): CHR$ (0): CHRS (&): CHR$
(25): CHR$ (0): CHR$ (25): CHR$ (118): CHR$ (25): CHR& (0): CHRE (12714
CHRS (0):

40 REM sty SELECT DOWNLDADABLE CHARACTERS

S0 PRINT CHR$ (27): CHRS (36): CHRS (1)3

50 REM 3x8 PRINT OUR NEW SYMBDL

70 PRINT "eRegee"

Figure A-11 is the downloading paragraph symbols program (refer to
Figure 8-2) amended for the Apple Il computer.

S PRINT CHRS (4);"PR#{"

10 REM $8% DEFINE COPYRIGHT SYMBOL IN PLACE OF A & SYMBOL

20 PRINT CHR$ (27); CHRS (42); CHRS (1): CHRS (44): CHR$ (0); CHRS (28!;
CHR$ (34): CHRS (73)3 CHR$ (20); CHR$ (65): CHR$ (20); CHR® (&5); CHR$
{34)y CHRS (20):

30 REM #33 SELECT DOWNLOADABLE CHARACTERS

40 PRINT CHR$ (27); CHR¢ (36): CHRe (1):

30 REM #23 PRINT OUR NEW SYMBOL

50 PRINT "COPYRIGHT & 1982"

Figure A-12 is the downloading copyright program (refer to Figure 8-4)
amended for the Apple Il computer.
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5 PRINT CHRS (4):"PRe1®

10 REM 134 COPY CHARACTERS INTO RAM

20 PRINT CHRS (27); CHRS (42); CHRS (0)y

30 REM &t DEFINE COPYRIGHT SYMBOL IN PLACE OF &

40 FRINT CHRS (27); CHRS (42)1 CHRS (1); CHRS (44); CHRS (0); CHRS (28);
CHRS (34); CHRS (73); CHR$ (20); CHRS (65); CHRS (20): CHR® (65); CHRS
(34); CHRS (20);

50 REM 848 SELECT DOWNLOADABLE CHARACTERS

60 PRINT CHRS (27); CHRS (36); CHRS (1)

70 REM 88 PRINT OUR NEW SYMBOL

80 PRINT *COPYRIGHT @ 1983"

Figure A-13 is the downloading program presented in Figure 8-5 amend-
ed for the Apple Il computer.

S PRINT CHRS (4):"PR#1"

10 REM #8x COPY CHARACTERE INTO RAM

20 PRINT CHR$ (27): CHR$ (42): CHR$ (0):

30 REM ¥3% DEFINE COPYRIGHT SYMBOL IN PLACE OF THE @ SYMBOL

40 PRINT CHR$ (27)3 CHRS (42): CHR$ (1): CHRS (&4); CHR$ (0): CHR$ (28):
CHRS (34): CHRE (73): CHRE (20): CHR$ (45): CHR® (20): CHR® (&5)1 CHRE
(34): CHRS (20):

43 REM ¥tx DEFINE COPYRIGHT SYMBOL IN PLACE OF THE & SYMBOL

50 PRINT CHR® (27)y CHRS (42); CHR$ (1): CHRS (38); CHRS (1): CHRS$ (28);
CHR$ (34): CHR$ (73)5 CHRS (20); CHRS (65): CHR$ (20); CHR$ (65); CHR$
(34); CHRS (20):

50 REM #4y SELECT DOWNLOADABLE CHARACTERS

&5 PRINT CHR® (27)1 CHRE (34): CHR® (1)

70 REM #x% PRINT OUR NEW SYMBOLE

80 PRINT "@ueielel@taeueLatenal”

Figure A-14 is the downloading program presented in Figure 8-6 amend-
ed for the Apple Il computer.
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§ PRINT CHRS (4);"PR#1"

{0 REM s3% DEFINE MACRO 7O BE EMPHASIZED AND EXPANDED TEXT

20 PRINT CHRS (27); CHR$ (43); CHRS (27)3"E"y CHRS (27);"N"; CHR$ (1); CHR$
(30)3

30 REM #33 I8SUE MACRO COMMAND AND TRY PRINTING

40 PRINT CHRS (27); CHRS (33}

§0 FRINT "EMPHASIZED AND EXPANDED BY MACRD"

Figure A-15 is the macro-commands program (refer to Figure 8-7) amend-
ed for the Apple Il computer.
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ATARI 800/400

The Interface

The best way to hook up your Atari to your Gemini is with the
Universall/Atari Parallel Interface by Star Micronics. It comes
complete with its own cable. You may also use an Atari 850 inter-
face; pin-outs to build a cable for the 850 are listed in this Appen-
dix.

Setting the DIP Switches

Turn DIP switch number 2-3 and 2-4 “off”” on your Gemini, and posi-
tion switch number 2-1 as you wish.

DIP switch number 2-2 shold be set “off” if you want Gemini
to print every time it receives a CR code; set the switch to “on”
if you wish to have the carriage return ignored, allowing for print-
ing only when the buffer is full.

The Use of BASIC

Atari BASIC is somewhat different from the Microsoft BASIC used
in this manual. If you do not have the Microsoft BASIC cartridge
for your Atari, the following discussion will help you understand
the modification necessary for the programs given in this manual.
Then you may simply type in the amended programs listed at the
back of this appendix.

Send a program listing to the Gemini using a LIST “P” com-
mand instead of LLIST (as shown in the sample programs in this
manual).

All character-string variables must be dimensional if you are
using Atari BASIC. The maximum length of a string is 99
characters.

If you use Atari BASIC, ending the LPRINT command with a
semicolon causes Atari to insert spaces in the line until it reaches
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40 characters in length. To avoid this problem, you must remember
another form of the print command. Instead of

LPRINT CHR$(27); “57;
you need to open a device port, using the OPEN statement:

10 OPEN #78,0,"P”

Note: #7 tells the Atari to open file number 7, the #8 tells it that
you are using file number 7 as an output device; 0 is not used, and
the “P” assigns the device to the printer.

Once the file is assigned, you would use the following
statement:

PRINT #7; CHR$(27);5";

At the end of your program, you need to purge the printer buf-
fer and close the file. Use the following statements:

PRINT #7
CLOSE #7

Because Atari uses codes 0-31 for its graphics characters,
you may want to add 128 to the ASCII control codes. For exam-
ple, send CHR$(141) instead of CHR$(13) for a carriage return. As
another example, send CHR$(155) instead of CHR$(27) for the start
of an escape-function code sequence.

The Atari BASIC does not support the BASIC tab function.
If you have further questions, the first step to finding the answer
is to consult your Atari user’s manual.
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Pin Configurations

The following chart shows the pin-outs for Gemini-10X and
Gemini-15X hooked up to the Atari 400/800, using the 850 module
parallel interface.

Parallel
Gemini-10X/15X Atari (850)
1. STROBE 1 STROBE
2. D1 2 D1
3. D2 3. D2
4. D3 4. D3
5. D4 5 D4
6. D5 6 D5
7. D6 7. D6
8. D7 8. D7
16. SG 11. SG
32. ERROR 12. FAULT
11. BUSY 13. BUSY
9. D8 15. D8

Following are the program listings amended for the Atari
computer. Figure B-2 is a new word processing program similar
to the one presented in Chapter 5, but without the use of the single
character input function, which the Atari computer does not have.
The basic idea of the program is the same; you can input 22 strings
of text and each string can be up to 80 characters long.

After typing your text, you can get into command level by
entering the word “COM?” and hitting Return. In command level,
you will have a menu at the top of your screen. From this point,
everything works like the word processing program in Chapter 5.
You have the option of “ESC” “CHR$” to send codes to the printer;
and after that, you can print your text or return to the first level to
enter more text.
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Program Listings

S DIN Mi$(5),M26(5),M38(5)

10 OPEN #4,8,0,"P"

20 PRINT #4;CHR$(27);"8";CHR (27); "R"; CHRS (15);

30 FOR 1=1 70 2

40 IF I=1 THEN PRINT #4;CHR$(14);®  GEMINI STANDARD TYPE STYLES";CHR$((B)
50 IF [=2 THEN PRINT #4;CHR$(14);CHRS(27);"4*;*  GEMINI ITALIC TYPE STYLE";CHR$ (18
60 FOR N=1 TO 40:PRINT #4;CHRS (231);CHRS (232)5:NEXT N:PRINT #4:PRINT #4
70 PRINT #4;° 17 CP1 12 CP1 10 CP1 8.5 CPI & CP! s cPI"
80 FOR N=1 TO BO:PRINT #4;CHRS(241);:NEXT N:PRINT #4

90 Mi$=" ABC*

92 M2$="X":M2$ (LEN(M2$) +1)=CHRS {120)

94 W3$="Y*:N3$ (LEN(M3$)+1)=CHRS (121)

100 FOR J=1 T0 4

110 IF 1=2 THEN PRINT B4;CHRS(27);°4%;

120 1F J=1 THEN PRINT #4;CHRS$(27);"B*;CHRS (3); *NORMAL F

130 IF J=2 THEN PRINT #4;CHRS(27);"B";CHR$(3);"DOUBLE STRIKE *;

140 IF J=3 THEN PRINT $4;CHRS$(27);°B*;CHRS (3);"ENPHASIZED

150 IF J=4 THEN PRINT #4;CHR$(27);"B*;CHRS(3);"DOUBLE STRIKE *;

150 FOR K=1 T0 &

170 IF K=1 THEN PRINT B4;CHRS(27);"B*;CHRS$ (3);

180 IF K=2 THEN PRINT #4;CHRS(27);°B*;CHRS(2);

190 IF K=3 THEN PRINT #4;CHR$(27);*B*;CHR$ (1);

200 IF K=4 THEN PRINT #4;CHRS(27);"B";CHRS (3);CHRS (14);

210 IF K=5 THEN PRINT #4;CHR$(27);°B";CHRS (2);CHRS (14);

220 IF K=b THEN PRINT #4;CHRS (27);*B";CHRS (1) ;CHRS (14);

230 IF J=2 THEN PRINT #4;CHRS$(27);°6";

240 IF J=3 THEN PRINT #4;CHRS(27);°€";

250 IF J=4 THEN PRINT #4;CHRS(27);°6";CHRS (27);"E";

260 PRINT #4;M1$;CHRS (27);%S*;CHRS (0) ; M2$;CHRS (27); "S"; CHRS (1) ; M38;

265 PRINT #4;CHRS (27);"T*;CHR$ (18);

300 IF K>3 THEN PRINT #4;CHRS(18);

310 NEXT K

320 IF J=4 THEN GOSUB 500

40 PRINT #4;CHR$ (27); 8"

350 IF J=2 THEN PRINT #4;CHRS(10);

760 NEXT J

370 FOR M= TO S:PRINT #4:NEXT M

380 NEXT 1

400 CLOSE #4
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410 END

500 PRINT #4;CHR$(27);"A";CHR$(9);CHRS(10);
510 PRINT #43CHR$(27);"B";CHRS$(3);

520 PRINT #4;" + "3CHR$ (13); "EMPHASIZED *;
330 RETURN

Figure B-1 is the font styles program (refer to Figure 5-1) amended for the
Atari computer.

S DIN A$(80),B(22,80)

b DIN C(22),D8(10),E8(10),F$(10),5(10)
7 N=t

10 GRAPHICS 0

15 GOSUB 2000

20 INPUT AS

25 IF A$="STOP* THEN 140

26 IF A$="COM* THEN 500

30 60SUB 1000

40 50TO 20

100 IF N=1 THEN 160

105 FOR I=1 TO N-1

110 FOR J=1 T0 CiD)

120 PRINT CHR$ (B(I,J));

£30 NEXT J

140 PRINT

150 NEXT 1

160 END

£00 REM

505 GRAPHICS 0:PRINT "ENTER YOUR COMMAND.........°
507 PRINT "P)RINT @)UIT E)SC C)HR$*
509 PRINT *_____ . _ .
510 INPUT D$

520 IF D$="E" THEN GOSUB 700

530 IF D$="C" THEN GOSUB 400

540 IF D$="0" THEN 6OTO 7

545 IF D$="P" THEN GOSUE 80O

550 6070 500

600 REM

505 PRINT "ENTER YOUR CODE CHR$( )°;
610 INPUT L
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520 OPEN #4,8,0,*P*
630 PRINT #4,CHRS$ (L)
540 CLOSE #4
450 RETURN
700 REM
710 PRINT *ENTER YOUR ESC CODE";
720 INPUT E$
725 J=t
730 FOR I=1 TO LEN(ES)
732 1=ASCIES(1)):1F X=32 THEN 740
735 §(3)=X: =341
780 NEXT 1
750 OPEN #4,8,0,°P"
751 IF J=2 THEN 740
752 AS=2
755 K=VAL(ES (AS,3-1))
760 PRINT #4;CHRS (27);CHRS (S(1));
770 PRINT #4;CHRS (K)
780 CLOSE #4
790 RETURN
800 REM
803 IF N=1 THEN 870
805 OPEN #4,8,0,°P"
810 FOR I=1 TO N-1
820 FOR J=1 T0 C(D)
930 PRINT #4;CHRS (B(1,d));
840 NEXT J
850 PRINT #4
860 NEXT I
865 CLOSE #4
870 RETURN
1000 REM
1010 FOR J=1 TO LEN(A$)
1020 B(N,J)=ASC(A$(J))
1030 NEXT J
1040 C(N)=LEN(AS)
1045 N=N+1
1050 RETURN
2000 REM

2010 PRINT "YOU CAN TYPE UP TO 22 STRINGS AND °
2020 PRINT "EACH STRING CAN BE 80 CHARACTERS"
2030 PRINT °LONG. TYPE *COM’ TO 6OTO COMMAND"
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2040 PRINT "LEVEL...AND ’STOP’ TO GEYT OUT"
2050 PRINT * ‘
2060 RETURN

Figure B-2 is the word processing program (refer to Figure 5-4) amended
for the Atari computer.

S DIM A$(30),B$(12)

10 OPEN #4,8,0,"P"

20 As=" *

23 B$=" '

J0 PRINT #4;A$;"HIGH RESOLUTION VERTICAL SPACING"

33 PRINT #4;A8;"USING THE ESC I N CONTROL CODE"

40 FOR I=1 TD 30

30 IF I=13 THEN 140

50 M=INT{144/(681)):1F M(2 THEN M=2

70 PRINT #4;CHRS (27);CHR$ {51)5CHRS (1)

80 FOR J=0 T0 M

90 IF J=M-1 THEN PRINT #4;1;"/144 INCH SPACING";B$;:6070 110
100 PRINT #4;88;

110 FOR N=1 TO 40:PRINT ¥4;CHRS (241);:NEXT N:PRINT #4
120 NEXT Y

140 NEXT I

150 PRINT #4;CHR$(27);"8"

160 CLOSE #4

170 END

Figure B-3 is the vertical spacing program (refer to Figure 6-5) amended
for the Atari computer.

{0 OPEN #4,8,0,"P*

20 PRINT #4;CHR$ (27);"8%;CHRS (27); "A*;CHRS {6)
30 FOR LINE={ TO 2

40 PRINT $4;CHRS (27);°K*;CHRS (114) ;CHR$(0);
50 FOR SPACE=1 TO 100

55 PRINT #4;CHR$(0);:NEXT SPACE

60 FOR COLM=1 TO 14

70 READ C:PRINT #4;CHRS(C);:NEXT COLN

80 PRINT $4:NEXT LINE
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90 DATA 14,16,34,54,140,140,128,128,140,140,64,34,15,14
100 DATA 224,16,232,68,34,18,18,18,18,34,68,232,16,224
110 PRINT $4;CHR$(27);"@"

120 FOR I=1 TO S:PRINT $4:NEXT I

130 CLOSE #4

140 END

Figure B-4 is the dot graphics program presented in Chapter 6 (the one
that puts a smile on your paper) amended for the Atari computer.

10 OPEN #4,8,0,"P"

20 PRINT #4;CHR$ (163);CHRS (161);
30 PRINT #4;CHR$(27);"A";CHR$ (5)
40 PRINT #4;CHR$ (162);CHRS (160);
50 PRINT #4;CHR$(27);"°2"

50 CLOSE #4:END

Figure B-5 is the circle program presented in Chapter 7, amended for the
Atari computer.

10 OPEN #4,8,0,"P"

20 PRINT #4;" ";CHR$ (163);

30 PRINT #4;CHR$(27);"A";CHRS (6)
40 PRINT #4;CHR$ (140)

30 CLOSE #4:END

Figure B-6 is the tilde program presented in Chapter 7 amended for the
Atari computer.

10 OPEN #4,8,0,"P"
20 PRINT #4," N*;CHR$(13);

30 PRINT #4,* *;CHRS (1541 ;CHRS (13);

40 PRINT #4,"W*;CHRS (166) ;CHRS (32); CHRS (167) 5 E";CHRS (13);
SO PRINT #4,* *;CHRS (145);CHRS (13);

40 PRINT #4," S*

70 CLOSE #4

80 END

Figure B-7 is the map program presented in Chapter 7 amended for the
Atari computer.
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10 OPEN #4,8,0,°P"
15 PRINT 84;CHRS(27);*U";CHRS (1)

20 PRINT #4;CHRS (27);A"; CHRS (6)

30 FOR J=1 T0 9

40 FOR I=1 T0 12

50 READ A

50 PRINT #4;CHRS (A);

70 NEXT 1

80 PRINT #4

90 NEXT J

100 PRINT #4;CHR$ (27); 8"

110 CLOSE #4

120 END

130 DATA 239,224,224,224,239, 224,224,224, 224,224,224, 224
140 DATA 239,224,224, 224 239,224,224,224, 224,224, 224, 224
150 DATA 239,224,224,224,239, 224,239,224, 224,228,239, 224
160 DATA 239,224, 239 224,239,224, 234,233,224, 234,233,224
170 DATA 239,234,239, 233,239,224, 224, 239, 224, 239, 224, 224
180 DATA 239,239, 224, 239, 239, 228, 224,734,239, 23,224, 24
190 DATA 234,233,224,234,233,224, 224,224,239, 224, 224, 224
200 DATA 224,224,224,224,224,224, 224,234,233, 224,224,224
210 DATA 224,224,224,224,224, 224,724,239, 724, 724,224, 224

Figure B-8 is the “Wy” program (refer to Figure 7-1) amended for the

Atari computer.

10 OPEN 4,8,0, 0"

20 PRINT #4;CHR$ (27);"A";CHRS (6) ;CHRS$ (15)
25 PRINT #4;CHRS (27);°U";CHRS (1)
30 FOR K=1 T0 3

40 PRINT #43CHRS$(27);"B";CHRS (K)
50 RESTORE

80 FOR J=1 70 9

70 FOR 1=1 70 12

B0 READ A:PRINT ¥4;CHRS (A);

90 NEXT I

95 PRINT #4

100 NEXT

110 PRINT #4

120 NEXT K

130 PRINT #4;CHR$(27); 8"
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140 CLOSE #4

150 END

200 DATA 224,224 ,.‘4.224,224.224 224,224,224,7245,224,224

710 DATA 224,224,224,224,224,224,224,224,252, 245,224,224
220 DATA 224,224,224, °45, 4,224,224,252,7239, "44,“4,224
230 DATA 224,224,252,243,224, 724.;52.239,23° 43,224,224

240 DATA 224,252,239,245,224,252,239,239,239, 245,224,224

250 DATA 252,239,239,245, 252,239,239, 239,339 245,224,224

260 DATA 241,241,241,249,241,241,241,241,241,249,224,7224

270 DATA 239,23 ,439,239 239,239,239, 2'9.‘: 239,239,251

280 DATA 233,239,239,239,239,219,239,239, 239,‘39,251,224

Figure B-9 is the boat program (refer to Figure 7-2) amended for the Atari
computer.

2 BRAPHICS ¢

I PRINT ™ ":PRINT * *:PRINT * *

§ PRINT * THIS PROGRAM TAKES ABDUT®
5 PRINT * 4 MINUTES TO RUN, PLEASE"
& PRINT * TURN ON YOUR PRINTER AND ’
7 PRINT " STAND BY .vvvvnnvinnnns

8 PRINT " ":PRINT " ":PRINT * *

10 FOR [=1536 TO 1333

20 READ 0

30 POKE 1,0

40 NEXT |

S0 DATA 104,104,133,205,194,133,204
60 DATA 104,5,205,133,213,104,5,204
70 DATA 133,212,9%

100 REM MICRO-PLOT

110 DIM BIT(76,12),MASK ()

120 DIM A$(76)

130 DIM B$(10)

132 FOR I=0 TO 1!

133 FOR J=1 T0 76

134 BITW, D=0

135 NEXT J

136 NEXT I

1000 REM SET PROGRAM CONSTANT

1010 MASK(1)=64:MASK(4)=B

1020 MASK(2)=32:MASK (5)=4
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1030 MASK (3)=16: NASK (6) =2
1040 LX=20:LY=20

1050 XFAC=72/LX:YFAC=75/LY
2000 REM PLOT CURVE

2010 LET RAD=9

2020 $1=19:Y1=10

2030 FOR ANG=0 TO 340 STEP 10
2040 R1=ANG#A, 28/340
2050 X2=RADICOS (R1)+10
2055 Y2=RADISIN(R1) +10
2060 GOSUB 4000

2070 NEXT ANG

2080 FOR ANG=0 TO 260 STEP
2090 R1=ANG16.28/340
2100 R2= (ANG+150) 86, 28/340
2110 11=RADACOS (R1)+10
2115 Y1=RADISIN(R1)+10
2120 Y2=RADICOS (R2) +10
2125 Y2=RADISIN(R2) +10
2130 GOSUB 4000

2140 NEXT ANG

7000 REM SEND BIT INAGE TO PRINTER

3005 OPEN #4,8,0,"P"

7010 PRINT #4;CHRS (27); *A*; CHRS ()

3020 FOR RON=0 TO 1

7040 PRINT #4;CHRS (27); K" ;CHRS (119);CHRS (1)
3050 FOR COL=t TO 75

7052 FOR LL=t T0 §

3054 RE=INT(BIT(COL,RON))

1050 PRINT $4;CHRS (RE);

3065 NEXT LL

1070 NEXT COL

3080 PRINT #4

3090 NEXT ROW

7100 PRINT #4;CHRS (27);*A*;CHRS (12)

3105 PRINT #4,* ":PRINT #4," °

3110 CLOSE #4

3150 END

4000 REM DRAN A LINE FROM X1,Y1 TO ¥2,¥2
4010 XL=X2-X1:¥L=Y2-Y1

1020 NX=ABS (XLSXFAC) :NY=ABS (YLAYFAC)

—
on
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4030 TF NXCNY THEN NX=NY

1040 NS=INT{NX+1)

4050 DX=XL/NS

4035 DY=YL/NS

4060 FOR I=1 TO NS

4070 Y1=X1+DL:Y1=Y1+4DY

4080 6OSUB 5000

4090 NEXT 1

4100 RETURN

5000 REM PLOT A POINT AT X1,YI
5010 XX=X1XXFAC:YY=Y1SYFAC
5020 COL=INTXX)+!

5030 ROW=INT{YY/&)

3040 XIT=INT(YY-ROWES)+1

5050 A1=BIT(COL,ROW!

5060 AZ=MASKIXIT)

5070 BIT(COL,ROW)=USR{1336,A1,AZ}
5080 RETURN

Figure B-10 is the graphics program (refer to Figure 7-4) amended for the
Atari computer.

10 DIN E$(5)
20 REM DEFINE ESCAPE CHARACTERS

75 E$=CHRS (27)

30 OPEN #4,8,0, *P*

35 REM DEFINE PARAGRAPH SYMBOL IN PLACE @

40 PRINT #4;E$;CHRS (42) ;CHRS (1) ; CHRS (64) ; CHRS (0); CHRS ()

45 PRINT #4;CHRS (9) ;CHRS (0) ;CHRS (9) ; CHRS (118) ;CHRS (9) ; CHRS (0)
47 PRINT #4;CHRS (127);CHRS (0)

50 REN SELECT DOWNLOADABLE CHARACTERS

60 PRINT #4;E$;CHRS (36);CHRS (1)

70 REM PRINT OUR NEW SYMBOL

80 PRINT #4;"geeeas"

90 CLOSE #4:END

Figure B-11 is the downloading paragraph symbols program (refer to
Figure 8-2) amended for the Atari computer.
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10 DIM E$(5)

20 REM DEFINE ESCAPE CHARACTERS

25 E$=CHR$ (27)

30 OPEN #4,8,0,*P"

35 REM DEFINE COPYRIGHT SYMBOL IN PLACE &

40 PRINT $4;E8;CHRS (42) ;CHRS (1) ;CHRS (44) ;CHRS (0) ; CHRS (28) ;
45 PRINT #4;CHRS (34) ;CHRS (73) 3 CHRS (20) ; CHRS (65) ; CHRS (20);
27 PRINT $4;CHRS (55); CHRS (34) s CHRS (20)

S0 REM SELECT DOWNLOADABLE CHARACTERS

60 PRINT #4;E$;CHRS (35);CHRS (1)

70 REM PRINT DUR NEW SYNBOL

80 PRINT #4;*COPY RIGHT € 1983°

90 CLOSE #4:END

Figure B-12 is the downloading copyright program (refer to Figure 8-4)
amended for the Atari computer.

10 DIN E$(5)

15 OPEN #4,8,0,"P"

20 REM DEFINE ESCAPE CHARACTERS

25 E$=CHRS (27)

27 REN COPY CHARACTERS TO RAM

28 PRINT #4;E8;CHRS (42) ; CHRS (0)

35 REM DEFINE COPYRIGHT SYNBOL IN PLACE 8

40 PRINT #4;E8;CHRS (42) ;CHRS (1) ;CHRS (641 ;CHRS (0) ; CHRS (28);
45 PRINT #4;CHRS (34) ;CHRS (73) ; CHRS 120) ; CHRS (65) ; CHRS (20);
47 PRINT #4;CHRS (45) ; CHRS (34) ; CHRS (20)

50 REM SELECT DONNLOADABLE CHARACTERS

b0 PRINT #4;E$;CHRS (35) ;CHRS (1)

70 REM PRINT OUR NEW SYMBOL

80 PRINT #4;°COPY RIGHT @ 1983

90 CLOSE #4:END

Figure B-13 is the downloading program presented in Figure 8-56 amend-
ed for the Atari computer.
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10 DIN E$(S)
15 OPEN #4,8,0,"P"

20 REM DEFINE ESCAPE CHARACTERS

25 E$=CHRS (27)

27 REM COPY CHARACTERS TO RAM

28 PRINT #4;E$;CHRS (42) ;CHRS (0)

35 REW DEFINE COPYRIGHT SYMBOL IN PLACE @

40 PRINT #4;E$;CHR$(42);CHRS (1) ;CHR$ (64) ;CHRS (0); CHRS(28);
45 PRINT #4;CHRS (34) ;CHRS (73);CHRS (20) ;CHRS (65) ; CHR$ (20);
47 PRINT $4;CHRS (65) ; CHRS (34) ; CHRS (20)

49 REN DEFINE COPYRIGHT SYMBOL IN PLACE &

50 PRINT #4;E%;CHR$ (42) ;CHRS (1);CHRS (38) ;CHRS (1) ;CHR$(28);
S5 PRINT #4;CHRS(34) ;CHRS (73) ;CHRS(20) ;CHRS (45) ; CHRS 20);
57 PRINT #4;CHR$(45);CHR$ (34):CHRE(20)

59 REM SELECT DOWNLOADABLE CHARACTERS

60 PRINT #4;ES$:CHR$(36);CHRS (1)

70 REN PRINT DUR NEW SYNBOL

80 PRINT #4; "8L8LALALALELALELS"

%0 CLOSE #4:END

Figure B-14 is the downloading program presented in Figure 8-6 amend-
ed for the Atari computer.

= DIN £$(5)

10 REM DEFINE ESC CHARACTER

20 E$=CHRS$ (27)

30 OPEN #4,8,0,"P"

40 PRINT #4;E$;CHRS (43)3E$; "E*;E$; "W";CHRS (1) ; CHR$ (30)
50 REM ISSUE MACRO COMMAND

80 PRINT #4;E$;CHRS (33)

70 PRINT #4;"EMPHASIZED AND EXPANDED BY MACRO"

80 CLOSE #4:END

Figure B-15 is the macro-commands program (refer to Figure 8-7) amend-
ed for the Atari computer.
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The Connecting Cable

Star Micronics, Inc. (the makers of Gemini), has created a special
Centronics parallel interface especially for your VIC-20 and C-64
computers. It is called the UniversallCommodore Parallel
Interface.

If you haven’t already done so, contact your Gemini dealer
about obtaining and installing the interface device and cable.

Setting the DIP Switches

The only DIP switch that must be set in one position or the other
is switch number 2-3, which must be “off” on your Gemini. Switch
number 2-2 should be set to “off” if you want Gemini to print every
time it receives a CR code; set the switch “on” if you wish to have
the carriage return ignored and printing only when the buffer is full.

The Use of BASIC

We recommend the use of Commodore’s Advanced BASIC Pro-
gram. If you encounter difficulty in running the programs
presented in this User's Manual, consult the documentation that
supports the Advanced BASIC Program for Commodore.
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Program Listings

20 E$=CHRS (27) :LF$=CHRS (10) :FE$=CHRS (12) :CR$=CHRS (13)
30 PCS=ES+"B"+CHRS (1) sEL$=E4+"B*+CHRS (2): CH$=ES+"B"+CHRS (3}
10 5P$=E$+°S*+CHRS (0):SBS=E$+* 5 +CHRS (1) :CS$=E8+"T*
50 1T$=E$+CHRS (52)
50 WD$=CHRS (14):CH$=CHRS (20) :PS$=Es+*@"
70 EM$=E$+"E":CES=E$+"F": DBS=E¢+"6": CD8=ES+ "H*
30 OPEN4,3,5:PRINTHA, PS$;E8:*R*;CHRS (15);
90 FOR =1 T0 2
100 IF I=1 THEN PRINTH4,WD$;*  GEMINI STANDARD TYPE STYLES®;CH$;LFs;
110 IF 1=2 THEN PRINTR4,IT$;WD$:"  GEMINI ITALIC TYPE STYLE";
115 PRINTA4,CHS;LF$
120 FOR N=1 TO 40:PRINTH4,CHRS (231);CHRS (272) 5 :NEXT N:PRINT#4:PRINT#A
130 PRINTHS, " 17 CPI 12 CPI 10 CFI B.5CPI & CPI S CPI"
{40 FOR N=1 7O 80:PRINTES,CHRS (241);:NEXT N:PRINTHA
150 MSES(1)=" ABC":MSES(2)=")"+CHRS (120 :MSE$(3)="Y"+CHRS (121"
150 FOR =1 70 4
170 IF 1=2 THEN PRINTHS,!
180 IF =1 THEN PRIMT;4.EH$.'N0RNAL "
190 IF 1=2 THEN PRINT#4,CM$ ;*DOUBLE STRIKE "
200 IF J=1 THEN PRINTR4,CMS ;"ENPHASIZED "
210 IF J=4 THEN PRINT#4,CMs :"DOUBLE STRIKE *;
220 FOR K=t 70 &
230 IF K=1 THEN PRINTHA,CMS;
240 IF K=2 THEN PRINTH4,ELS;
250 IF K= THEN PRINT#4,FCS;
250 IF K=4 THEN PRINTH4,CNS;ND$;
270 IF K=5 THEN PRINTH4,EL$;NDS;
230 IF X=b THEN PRINT4,PCS;HD$;
290 IF 1=2 THEN PRINT#4,DES;
300 1F J=3 THEN RINTHS,ENS:
IF =4
i}
32
K

320 PRINT#4,MS68(1);5P$;MSE%(2) C54;5B4;M568 (3);C5%;CDS;

F
F

310 IF THEN FRINTR4,DBS;EMS;
R
F THEN PRINT#4,CH$;

01
140 NEX
350 IF J=4 THEN PRINTH4,E$;"A";CHR$(9);LFS;CNS;" + ";CR$; "EMPHASIIED ";
360 PRINT#4, PSS

165 IF J=2 THEN PRINT#4,LF$;

180
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370 NEXT ¢

780 FOR M=t 7O S:PRINT#4,LFS:NEXT M
390 NEXT !

100 END

Figure C-1 is the font styles program (refer to Figure 5-1) amended for the
Commodore computer.

10 DIN A$(22,40°

12 C$=CHR(31)

20 PRINT CHRS$(147):1=0:Y¥=0:1=102¢

70 GOSUB 150:POKE 1+X840+Y,ASCICS)

40 BET B$:IF B$=""THEN 40

50 IF B$=CHR$(S)THEN PRINT CHRS(147):END

40 IF B$=CHRS$(18) THEN GOSUB 200:6070 2¢

70 IF B$=CHR${15) THEN GOTO 220

B0 IF B$=CHR$({3) THEN GOSUB 700:5070 40

90 IF B$=CHRS (4) THEN GOSUB 130:6070 49

100 B=ASC(B$):IF B>&4 THEN B=B-bt

102 POKE Z+X$40+Y,B:A8(X,Y)=B8: Y=Y+

104 IF Y=40 THEN A$(X,V)=CHR$(13):X=Y+1:¥=0:5070 40
120 POKE 7+X140+Y,ASC{C$):6070 40

130 POKE 1+1840+Y,ASC(* ™):¥=¥-1:IF Y40 THEN Y=0
135 AS (Y, V)=

140 POKE 141340+, ASC(C$) :RETURN

{50 M$="CTRL PIRINT D)IELETE R)ESTART E)XIT*

160 F=1984:60SUR 800

170 RETURN

200 PRINT CHR$(147):M$="PLEASE STAND BY"

205 F=1555:G0SUR 800

210 FOR 1=0 TO X:FOR J=1 TO 40:A$(1,3)="":NEXT J:NEXT I
215 RETURN

220 OPENA,4,5:PRINTH4, CHRS (27) ; *8": CLOSE4

230 PRINT CHR$(1471:M8="CIONMAND P)RINT R)ETURN®:F=1984:60SUB B0
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250 BET G$:1F G$=""THEN 250

260 IF 6$="P* THEN GOSUB 310

270 IF 6$="C* THEN GOSUB 320:60T0 230
280 IF G8="R" THEN GOSUB 300:60TC 30
290 60TO 250

300 PRINT CHRS (147):605UB 900:RETURN
110 OPEN4,4,5:CHD4

712 FOR 1=0 T X:FOR J=0 T0 40

14 PRINT A$(1,d)5:NEXT J

16 NEXT 1:PRINTH4:CLOSE4:RETURN

320 Ms=" "tF=1984:505UB 800
330 M$="E) ESC C) CHR$ ) END COMMAND":F=1984:60SUB 800
340 §T8=""

350 BET G$:IF G$=""THEN 340

370 IF G$="E" THEN BOSUB 420:60T0 400
>80 IF 6%="C" THEN BOSUB 530:5070 400
390 IF 6%$="Q" THEN GOTD 410

400 60T0 340

410 RETURN

420 L=0:M$=" ESC ":F=1910:605UB 800
25 F=1918

430 GET G$:1F 6%=""THEN 430

440 IF G$=CHR$(1I) THEN 48

450 Me=6%+" “:F=F+2:505UB 800

470 S$(L)=08:L=L+1:6070 430

480 IF L>2 THEN GOSUB 500:

490 IF L=2 THEN 60SUB &30

%00 IF L=1 THEN ST#=CHR${27)+5$1(0)
S10 DPEN4,4,5:PRINT#4,5T$:CLOSES:ST4=""
515 FOR J=1 TO LsSTS(J)="":NEXT J:i=0

520 Me=" ":F=1910:60SUB 800:RETURN
530 Mé=" CHR¢ ":F=1910:608UB 800:S5T$=""
335 F=191b

540 GET B$:IF G$=""THEN 340

550 IF 6$=CHR$(13) THEN 370

560 M$=6$:F=F+1:60SUR BOO:ST$=5T$+6$:60T0 340

570 Mg=" *1F=1910:608UB 800:

580 OPEN4,4,5:PRINT#4,CHRS (VAL (ST$))5:CLOSE4:ST$="":RETURN
600 REM

510 FOR J=1 TO L:D$=D$+56 (1) :NEXT J

620 ST$=CHR$ (27) +5$(0) +CHRS (VAL (D$)>
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530 De="*

40 RETURN

650 ST$=CHR$(27)+58(0)+CHRS (VAL (S%(1)))
560 RETURN

700 REM

710 AS(X,Y!=B$:

720 POKE Z+Y¥40+Y,ASCC" ™)

730 X=XtliV=0

740 POKE Z+X340+Y,ASC(CH)

730 RETURN

B0O FOR I=F TO F-1+LENINS$)

810 J=I-{F-1

320 M=ASC{MIDE(M$,J,1))

830 IF M>64 THENM M=M-44

840 POKE 1,4

820 NEXT I

860 RETURN

700 REM

910 FOR 1=0 70 %:FOR J=0 70 29
213 IF A$(I,J)=""THEN 930

920 A=ASC(A$(I,IM)

925 IF A=13 THEN W=W+40:60T0 930
930 IF A>b4 THEN A=A-b64

935 W=1+1340+]

940 POKE W,A

930 NEXT {

960 NEXT 1

970 RETURN

Figure C-2 is the word processing program (refer to Figure 5-4) amended
for the Commodore computer. NOTE: The only way to move the cursor
around on the Commodore computer is to use the screen memory map.
We can specify the location on the screen and then “POKE” the
character into memory. Because of this limitation, we had to use

“POKE” instead of “PRINT” statement for the Commodore computer.
However, when we “POKE” characters into screen memory, the color will
be light so you must make sure that the background color on your
screen is dark.
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.0 OPEN4,4,5:CHD4

20 PRINT TAB(30);"HIGH RESOLUTION VERTICAL SPACING"
30 PRINT TAB(30);"USING THE ESC I N CONTROL CODE"
40 FOR 1=1 70 30

30 IF I=1I THEN 6OTO 140

50 M=INT(14471631)) 1 1F M{2 THEN M=2

70 PRINT CHR$(27);CHRS (51) ;CHRS (1)

80 FOR J=0 TO M

°0 IF J=M-1 THEN PRINT [;"/144 INCH SPACING";TAB(10);:507D {10
100 PRINT TAB(20);

110 FOR N=1 TO 40:PRINT CHR$(241);:NEXT N:PRINT

120 NEXT ¢

140 NEXT I

150 PRINT CHR$(27);"8"

160 PRINT#4:CLOSE4

170 END

Figure C-3 is the vertical spacing program (refer to Figure 6-5) amended
for the Commodore computer.

0 OPEN4,4,5:CMD4

20 PRINT CHRS$(27);"8";CHR$(27); "A";CHRS (&

30 FOR LINE=1 70 2

40 PRINT CHR$(27);"K";CHRE (114 ;CHRS (0,

S0 FOR SPACE=1 TO 100

5§ PRINT CHR$(0);:NEXT SPACE

50 FOR COLM=1 7O 14

70 READ C:PRINT CHR$(C)::NEXT COLNM

30 PRINT :NEXT LINE

90 DATA 14,15,34,54,140,140,178,128,140,140,58,74, 15,14
100 DATA 224,16,232,68,34,18,18,18,18,74,48,232,14,22¢
110 PRINT CHR$(27);"8":CRINT:PRINT:PRINT

120 PRINT#4:CLOSE

130 END

Figure C-4 is the dot graphics program presented in Chapter 6 (the one
that puts a smile on your paper) amended for the Commodore computer.
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10 OPENA, 4,5:CHD4

20 PRINT CHRS$(163);CHR$(161);
70 PRINT CHR$(27);"A";CHRS (6)
40 PRINT CHRS(162);CHRS$(160);
50 PRINT CHR$(27);"2"

60 PRINT#4:CLOSE4:END

Figure C-5 is the circle program presented in Chapter 7, amended for the
Commodore computer.

10 OPEN4,4,5:CND4

20 PRINT TAB(1):CHR$ (153);CHRS (27);"A";CHRS (6)
30 PRINT CHR$ (160"

40 PRINT#4:CLOSES

30 END

Figure C-6 is the tilde program presented in Chapter 7 amended for the
Commodore computer.

10 OPEN4, 4,5:CND¢

20 PRINT TAB(20);"N*;CHR$(13);

30 PRINT TAB(201;CHRS(164);CHRS (12);

10 PRINT TABI18)3"W";CHRS (156) ;CHRS (32);CHRS (147) 5 "E; CHRS (13);
50 PRINT TAB{20;CHRS (165) ;CHRS (12

50 PRINT TAB(20);"5"

70 PRINT#4:CLOSE

Figure C-7 is the map program presented in Chapter 7 amended for the
Commodcre computer.
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i

10 DPENA, 4,5:CND4

15 PRINT CHR${27);"U";CHRS (1"

20 PRINT CHRS$(27);"4%;CHRS (5)

30 FOR J=1 TC ©

10 FOR I=1 7D 12

S0 READ &

50 PRINT CHRS(A);

70 NEXT 1

30 FRINT

90 NEXT

100 PRINT CHRS(27);"8":

£10 PRINT#4: CLOSE!

120 END

{30 DATA 239,224,224,224,239,224,224,224, ﬂ24.2:4,‘.4,2:4
140 DATA 239,228,224, 24,230...4,‘24,4‘4,2:4 224,228,2

150 DATA 239,224,224,224,739,224,279,224, 724,224, 239, 2°4
160 DATA 239,224,239,224,279,224, 234,233, 224, 234, 233, 224
170 DATA 239,234,239,233,239,228,224, 239,224,239, 224, 224
180 DATA 239,239,224,239,239, 224,224,234, 239,233, 224, 224
190 DATA 234,233,224,234,273,224, 224,724, 239,224, 024,224
200 DATA 228,224,224,224,224,224, 224, 234, 273,224, 224, 22¢
210 DATA 224,224,224,724,224, 274,274,239, 224, 224,724,224

Figure C-8 is the “Wy” program (refer to Figure 7-1) amended for the
Commodore computer.

10 OPEN4, 4,5:CrD¢

20 PRINT CHR$(27);"A";CHRS (6} ;CHRS (15}
25 PRINT CHR$(27});°U";CHR$ 1}
J0 FOR K=1 70 3

40 PRINT CHR$(27);"B";CHRS (X!
50 RESTORE

60 FOR J=1 TD ©

70 FOR I=1 70 12

80 READ A:PRINT CHR$(A),

70 NEXT I

95 PRINT

100 NEXT ]

110 PRINT
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120 NEXT K

{30 PRINT CHR$(27}; 8"

140 PRINT#4:C00L0824

150 END

200 DATA 224,224,224,204,274,224,724,224,224,243,224, 224
210 DATR 224,224,224,224,224,224,224,224,252, 245, 224, 214
220 DATA 224,224,224,245,224,224,224,252,239,245,224,224
230 DATA 224,224,252,243,224,224,232,239,239, 245,224,224
240 DATA 224,252,239,245,204,252,239, 239,219, 245,224,224
230 DATA 25Z,239,239,245,252,239,239,239, 239, 245,224,224
260 DATA 241,241,281,249,741,241,241,241,241,249,224,224
270 DATA 239,719,239,239,239,239,239,239, 239,239,239, 25!
280 DATA 257,239,239,239,239,279,239,239,239,239,251,224

Figure C-9 is the boat program (refer to Figure 7-2) amended for the Com-

modore computer.

50 PRINT CHR$(147

50 FOR I=1 TO S:PRINT "Z":NEXT I

70 PRINT “THIS PROGRAM TAKES ABDUT THO MINUTES®
80 PRINT "TO RUN, SO PLEASE TURN ON YOUR PRINTER"
90 PRINT "AND STAND BY..ivvvviiverniannennonnnss”
100 REM MICRD-PLOT

110 DIM BIT%(76,12)

1000 REM SET PROBRAM CONSTANTS

1010 MASKZ(1) = 64 ¢ MASKL(4) = 8
1020 MASKA(2) = 32 ¢ MASKX(S) = 4
1030 MASKZ(3) = 16« MASKA(G) = 2

1040 LX = 20 1LY = 20

1050 XFAC = 72/L% & YFAC = 73/LY

2000 REM FLOT CURVE

2010 RAD = ¢

2020 X1 = 19 t ¥l =10

2030 FOR ANG = 0 TO 340 STEP 10

2040 R1 = ANG¥5,28/360

2030 X2 = RADICOS(R1)+10 : Y2 = RADISIN(R1)+10
2060 6OSUB 4000

2070 NEXT ANE
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2080 FOR ANG = 0 TO 360 STEP 13

2090 R1 = ANG36,28/340
2100 R2 = (ANB+150)%6.28/360
2110 {1 = RADSCOS(R1)+10 : Y1 = RADASIN(RL)+10

2120 X2 = RADSCOSIR2)+10 : ¥2
2130 BOSUB 4000

2140 NEXT ANG

7000 REN SEND BIT IMAGE MAP T0 PRINTER
3005 OPEN 4,4,%

010 PRINTHY, CHRS$ (27
3020 FOR RO = 0 TO
7025 PRINTHA,CHRS (2711 "K™;CHRS (119) ;CHRS (1) g
3050 FOR COL = 1 TC 7%

7055 FOR LL=1 TO 5

1060 PRINT4, CHRS (RIT?(COL,ROW) 3

065 NEXT LL

3070 NEXT COL

080 PRINTH4,*”

3090 NEXT KON

7100 FRINT#4 : CLOSEA

3110 END

1000 REN DRAW A LINE FROM X1,Y{ TO %2,¥2
4010 XL = %2 - X DL = ¥2 - v

5020 NX = ABS(XLRXFAC) : NY = ABS(YLAYFAC)
4030 TF NX ¢ NY THEN NX = AY

1080 NST = INTINY+1)

4050 DX = YL/NSY 2 DY = YL/NSY

1040 FOR 1 = 1 TO NS%

4070 X1 = X1 + DX DY =4 DY

4080 GOSUB 5000

4050 NEXT 1

4100 RETURN

5000 REM PLOT A POINT AT X1,Yi

RADSSIN(R2) +10

bO"A" CHR$ ()

]
1
i

5010 XX = X1 8 XFAC ¢ YY = Y1 % YFAC
5020 COL% = INT(XX)+!

5030 ROWYL = INT(YY/6)

5040 XIT% = INT{YY - ROWZ % &) + 1

5050 BITX(COLY,ROMX) = BITX(COLZ,ROWY) OR MASKL(XITX)
5060 RETURN

Figure C-10 is the graphics program (refer to Figure 7-4) amended for the
Commodore computer.
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T

i) REM DEFINE ESCAPE CHARALTER

20 ESCe=CHRS (27

30 REM DEFINE PARAGRAPH SYMBOL IN FLACE @

35 OPEN4, 4, 5:CMD4

40 PRINT ESCE;CHRS (42} ;CHRS (1) sCHRS ta4);CHRS(0) ;CHRS{6)
43 PRINT CHR$(9);CHRS (0):CHRS (9) ;CHRS (11B) ;CHRS (9); CHRS (0);
47 PRINT CHR$(127);CHR$(0)

50 REM SELECT DCWNLOADABLE CHARACTERS

50 PRINT ESCS$;CHR$ (361 ;CHRS (1)

70 REM PRINT OUR NEW SYMBOL

80 PRINT "epreee"

70 PRINTH#4:CLOSE4: END

Figure C-11 is the downloading paragraph symbols program (refer to
Figure 8-2) amended for the Commodore computer.

{0 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHRS (27}

30 REM DEFINE COPYRIGHT SYMBOL IN PLACE @

35 OPEN4,4,5:CMD4

80 PRINT ESCS$;CHRS (42) ;CHRS (1) ;CHRS (64) ;CHR$(0) ;CHR$ (28) 5
45 PRINT CHRS (34);CHR$ (73) ;CHRS (20) ; CHR$ (65) ; CHR$ (20)
47 PRINT CHR${A3);CHR$ (34);CHRS (20)

30 REM SELECT DOWNLOALABLE CHARACTERS

50 PRINT ESC$;CHRS (36) ;CHRS (1)

70 REM PRINT OUR NEW SYMBOL

80 PRINT "COPY RIGHT @ 1983"

90 PRINT#4:CLOSE4: END

Figure C-12 is the downloading copyright program (refer to Figure 8-4)
amended for the Commodore computer.
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10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHR$(27)

22 OPEN4,4,5:CHD4

24 REM COPY CHARACTERS TO RAM

25 PRINT ESC$;CHRS (42) ;CHR$(0)

30 REM DEFINE COPYRIGHT SYMBOL IN PLACE &

40 PRINT ESC$;CHR$ (42) ;CHRS (1) ;CHRS (54) ;CHRS (0) ;CHRS (28) ;
45 PRINT CHR$(34);CHRS (73);CHR$(20) ; CHRS (65);CHRS (20);
47 PRINT CHR$(h5);CHRS (34) ;CHR$ (20)

50 REM SELECT DOWNLOADABLE CHARACTERS

50 PRINT ESC$;CHRS (34);CHR$ (1)

70 REM PRINT OUR NEW SYMBOL

80 PRINT "COPY RIGHT @ 1983"

90 PRINT#4:CLOSE4:END

Figure C-13 is the downloading program presented in Figure 8-5 amend-
ed for the Commodore computer.

10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHR$ (27!

22 OPEN4,4,5:CHD4

24 REM COPY CHARACTERS TO RAM

25 PRINT ESC$:CHRS$ (42) ;CHRS (D)

30 REM DEFINE COPYRIGHT SYMBOL IN PLACE &

$0 PRINT ESC$;CHRS (42) ;CHRS (1) 3CHRS (54) ;CHRS (0) ;CHR$ (28);
45 PRINT CHR$(34) ;CHR$(73);CHRS {20) sCHRS (63) s CHRS (205

47 PRINT CHRS(53);CHRS (34) ; CHR$ (20)

49 REM DEFINE COPYRIGHT SYMBOL IN PLACE OF ¥

50 PRINT ESC#;CHRS (42) ;CHRS (1) ;CHRS(I8) sCHRS (1) ;CHRS(28) 5
53 PRINT CHR$(24) ;CHR$ (73);CHRS (20) ;CHR$ (85) ;CHR$ (20) ¢

57 PRINT CHR$(55);CHRS (34) ; CHR$ (20)

59 REM SELECT DOWNLOADABLE CHARACTERS

50 PRINT ESC$;CHRS$(34)iCHRS$ (1)

70 REM PRINT OUR NEW SYMBOL

30 PRINT "eteieLranaieLeey”

30 PRINT#4:CLOSE4:END

Figure C-14 is the downloading program presented in Figure 8-6 amend-
ed for the Commodore computer.
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10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHR$ (27

J0 REM CONNECT TO PRINTER

40 OPEN4,4,5:CMD4

30 PRINT ESC$;CHRS(43);ESCS; "E";ESCS; "W";CHRS (1) ;CHRS (30)
&0 REM ISSUE MACRO COMMAND AND TRY PRINTING

535 PRINT ESC$;CHR$ (33)

70 PRINT "EMPHASIZED AND EXPANDED BY MACRO"

30 PRINT#4:CLOSE4

90 END

Figure C-15 is the macro-commands program (refer to Figure 8-7) amend-
ed for the Commodore computer.
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The Interface Board

Install the IBM parallel interface board according to the directions
that accompany the product, which you can obtain from your
Gemini dealer or from an IBM salesperson.

Use the Gemini cable provided by your dealer or use cable
information at the end of this appendix.

Setting the DIP Switches

DIP switches 2-3 and 2-4 should be turned “off”” on your Gemini,
and the other two may be set according to your operational
requirements.

Switch 2-2 should be set “off” if you want Gemini to print
every time it receives a CR code; set it “on” if you wish to have
the carriage return ignored and printing only when the buffer is full.

The Use of BASIC

All the example programs provided in this User’'s Manual are writ-
ten in BASIC for the IBM Personal Computer. You may run them
in IBM Microsoft BASIC or in IBM Microsoft Advanced BASIC
(BASICA).

Pin Configurations

The following chart shows the pin-outs for the Gemini-10X and
Gemini-15X, interfaced with the IBM Personal Computer, using a
parallei interface board.
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Parallel
Gemini-10X/15X IBM 25-Pin
1. STROBE 1. STROBE
2. D1 2. DO
3. D2 3. D1
4. D3 4. D2
5. D4 5. D3
6. D5 6. D4
7. D6 7. D5
8. D7 8. D6
9. D8 9. D7
10. ACK 10. ACK
11. BUSY i BUSY
12. PAGE END
13. SELECT
14. AUTO END
32. ERROR 15. ERROR
16. INITIATE
17. SELECTION
16. SG 18-25. SG
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The Connecting Cable

Use the cable available from your Gemini dealer, or you can make
your own cable according to the pin configuration chart below.

Setting the DIP Switches

Turn switches 2-3 and 2-4 to the “off”” position on your Gemini, and
set switch 2-1 as you like. Switch 2-2 should be set “off” if you want
Gemini to print every time it receives a CR code; set it “on” if you
wish to have the carriage return ignored and printing only when
the buffer is full.

The Use of BASIC

All the sample programs provided in this user’s manual will run
“as is” using Microsoft BASIC. If you are a first-time user, you
should start with the CPM software and reset the “printer” con-
figuration from “serial” to “Centronics.” Then load MBASIC and
go for it.

When you want to change the number of columns in printing,
substitute

WIDTH LPRINT 132 (or any acceptable number)
instead of

WIDTH “LPT #1”;132 (as used by IBM-PC).

Pin Configurations

The following chart shows the pin-outs for Gemini printers and
Osborne, using a parallel interface.
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Parallel
Gemini-10X/15X Osborne 1
2. D1 1 DO
6. D5 2 D4
3. D2 3. D1
7 D6 4, D5
4. D3 5 D2
8. D7 6 D6
5. D4 7. D3
9. D8 8. D7
1. STROBE 11. STROBE
11. BUSY 15. BUSY
16. SG 16. SG
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Program Listings

10 WIDTH LPRINT 252

20 E$=CHR$(27):LF$=CHR$(10) :FF§=CHRS{12) :CR$=CHR${13)

30 PC=ES+"B"+CHRS (1) :ELS=ES+"B"+CHRS (2) :CMS=ES+"B"+CHRS (3}

40 SP§=E$+"5"+CHR$ (0) 1 GBS=E4+"S +LHRS (1) :CS4=E8+"T"

50 IT$=E$+CHRS$ (52)

40 9D$=CHRS (14) :CW$=CHR$ (20) :PSs=Es+"e"

70 EM$=E$+"E":CE$=E$+"F":DBS=E$+ 0" :CDS=ES+"H"

80 LPRINT PS$;E$;"R";CHRS$ (13)

30 FOR 1=1 70 2

100 IF I=1 THEN LPRINT WD$;*  GEMINI STANDARD TYPE STYLES";CH$;LF$;
110 IF I=2 THEN LPRINT IT$;WD$;" GEMINI ITALIC TYPE STYLE";
115 LPRINT CWS;LF$

120 FOR N=1 TO 40:LPRINT CHR$(231);CHRS (232);:NEXT N

130 LPRINT® 17 CP1 12 CPI 10 CPI 8.3 CPI 6 CPI 3 CPI"
180 FOR N=1 TO BO:LPRINT CHR$ (241);:NEXT N

150 MSB${1)=" ABC":MSE$(2)="X"+CHR$ (120):MBGS (3)="Y"+CHR$(121)
160 FOR J=1 70 4

170 IF I=2 THEN LPRINT IT%;

{80 IF J=1 THEN LPRINT CM$;*NORMAL tH

190 IF J=2 THEN LPRINT CM$ ;"DOUBLE STRIKE *;

200 IF J=3 THEN LPRINT CM$ ;"EMPHASIZED “

210 IF J=4 THEN LPRINT CM$ ;“DOUBLE STRIKE *;

220 FOR K=1 70 &

230 IF K=1 THEN LPRINT CN$;

240 IF K=2 THEN LPRINT EL$;

230 IF K=3 THEN LPRINT PC$;

260 IF K=4 THEN LPRINT CM$;WD$;

270 IF K=3 THEN LPRINT EL$;WD$;

280 IF K=& THEN LPRINT PC$;WD$;

290 IF J=2 THEN LPRINT DBS;

100 IF J=3 THEN LPRINT EMS$;

310 IF J=4 THEN LPRINT DBS;EMS;

J20 LPRINT MSB%(1);5P$;MS64(2):CS%;5B%;M568(3);C58:CDS;

330 IF K>3 THEN LPRINT CH$;

J40 NEXT K

150 IF J=4 THEN LPRINT E$;"A";CHR$(8) ;LF$;CHé;" +"5LF$; "EMPHASIZED";
360 LPRINT PS$

365 IF J=2 THEN LPRINT LF$;
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70 NEXT

780 FOR M=1 70 S:LPRINT LF$:NEXT M
390 NEXT I

400 END

Figure E-1 is the font styles program (refer to Figure 5-1) amended for the

Osborne computer.

S CLR$=CHRS (26)

10 PRINT CLRS$:DIM A$(22,52):¢=1:v=1

15 S$=CHRS$ (27) +CHRS (61)

17 DEF FNL$(X,Y)=5$+CHRS (X+32) +CHRS (Y+32)

20 PRINT CLR$:X=1:Y=1

30 GOSUB 150:PRINT FNLS(X,Y)::

80 B$=INKEYS: IF BS$="" THEN 40

50 IF B$=CHR$(S) THEN PRINT CLRS:END

40 IF B$=CHRS(18) THEN PRINT CLR$:60SUB 200:60T0 20
70 IF B$=CHRS(16) THEN GOTO 210

80 IF B$=CHRS(13) THEN GOSUB 700:50T0 40

90 IF B$=CHRS(4) THEN GOSUB 130:507T0 40

100 PRINT FNLS(X,Y);:PRINT BS;:A$(X,Y)=B$: Y=Y+

110 IF ¥=50 THEN A$(X,Y)=CHR$ (13):PRINT CHRS$(7);:X=X+1:Y=1:60T0 40
120 PRINT FNLS(X,Y);:PRINT **;:6070 40

130 PRINT FNLS(X,Y)3:PRINT * *;:¥=Y-1:1F Y=0 THEN Y=1:PRINT CHRS(7);
135 AS(X, Y)="

140 PRINT FNLS(X,Y);:PRINT **;:RETURN

150 PRINT FNL$(22,2);

160 PRINT **PIRINTER ~D)ELETE ARIESTART AE)XIT";
190 RETURN

200 PRINT FNL$(10,20) ; "PLEASE STAND BY*;

205 FOR 1=1 TO X:FOR J=1 TO 50:A$(1,d)=""s

206 NEXT J:NEXT 1:RETURN

210 REM

220 LPRINT CHR$(27);°8"

230 PRINT CLRS :PRINT FNL$(23,2);

735 PRINT *C)OMMAND';:PRINT FNL$(23,11);

240 PRINT *PIRINT*;FNL$(23,18); "RIETURN";

250 G$=INKEYS$: IF G$="" THEN 250

260 IF 6$="P* THEN GOSUB 310
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270 IF 6$="C* THEN 6OSUB 320:60T0 230
280 IF G$="R* THEN GOSUB 300:60T0 30
290 60TO 250
300 PRINT CLR$:FOR I=1 TO X:FOR J=t TO 50
302 PRINT FNLS(I,0);:
304 IF A$(1,J)=CHRS (13) THEN 308
306 PRINT A$(1,0);:
308 NEXT J:NEXT 1
309 RETURN
310 FOR I=1 TO X:FOR J=1 TO SO:LPRINT A$(I,]);
312 NEXT J:LPRINT :NEXT I:RETURN
320 PRINT FNL$(23,1);SPC(47);
340 PRINT FNL$(23,2);" E) Esc*:
350 PRINT FNL$(23,10);" C) CHRS *;
355 PRINT FNL$(23,20);" @) END COMMAND *;:ST$="*
360 G$=INKEY$: IF 6$="" THEN 360
370 IF 6$="E* THEN GOSUB 420:60T0 400
380 IF G$="C* THEN GOSUB 520:607T0 400
390 IF 6$="0" THEN 60TO 410
400 6OTO 360
410 RETURN
420 T=0:PRINT FNL$(20,4);:PRINT “Esc *;
430 B$=INKEYS: IF 5$="" THEN 430
140 IF 6$=CHRS(13) THEN 480
450 PRINT 68;
460 PRINT * *;
470 §$(1)=6$:1=1+1:6070 430
180 IF 152 THEN GOSUB 800
490 IF 1=2 THEN GOSUB 850
500 IF I=1 THEN ST$=CHRS(27)+$(0)
§10 LPRINT ST$:ST$="":FOR J=1 TO 1:58(J)=""
$12 NEXT J:1=0
520 PRINT FNL$(20,4);:PRINT STRING$(20,* *)
521 RETURN
30 PRINT FNLS$(20,4);" CHRS *;:5Ts=""
S40 G$=INKEYS: IF 68="" THEN 540
550 IF G$=CHR$ (13) THEN 570
560 PRINT 6$;:5T$=5T$+6$:60T0 540
570 PRINT FNL$(20,4);:PRINT STRINGS(10,* )
580 LPRINT CHRS (VAL (STS))s:ST$="":RETURN
700 REM
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710 AS(X,Y)=B$

720 PRINT FNL$(X,Y)3" *;

730 X=X+1:Y=1:

740 PRINT FNL$(X,Y);"";:RETURN

800 FOR J=1 TO I:D$=D$+58(J):NEXT J:

810 ST$=CHR$(27)+5$(0) +CHRS (VAL (D$)):D$=""
820 RETURN

B50 ST$=CHR$ (27)+5$(0) +CHRS (VAL (S$(1)))
860 RETURN

Figure E-2 is the word processing program (refer to Figure 5-4) amended
for the Osborne computer.

{0 LPRINT TAB{30);"HIGH RESOLUTION VERTICAL SPACING®
20 LPRINT TAB(30);"USING THE ESC 3 N CONTROL CODE"

30 FOR I=1 70 30

40 IF I=12 THEN 6OTO 130

G0 M=INT{144/(681)) s IF MC2 THEN M=2

b0 LPRINT CHR$(27);CHR$ (S1);CHRS$ (1}

70 FOR J=0 TO M

80 IF J=M-1 THEN LPRINT I;"/144 INCH SPACING *416070 100
90 LPRINT TAB(30):

100 FOR N=1 7O 80:LPRINT CHR$(241);:NEXT N:LPRINT " °
110 NEXT J

130 NEXT I

140 LPRINT CHR$(27);°&"

150 END

Figure E-3 is the vertical spacing program (refer to Figure 6-5) amended
for the Osborne computer.
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10 LPRINT CHR$(27);"R";CHRS (27); "A";CHR$ (6)

20 FOR LI=t TO 2

30 LPRINT CHR$(27);"K";CHRS (114) ;CHR$(0);

40 FOR SPACE=1 TO 100

50 LPRINT CHR$ (0);:NEXT SPACE

60 FOR COLM=! TO 14

70 READ C:LPRINT CHR$(C);:NEXT COLM

80 LPRINT :NEXT LI

90 DATA 14,15,34,54,140,140,128,128,140,140,564,34,16,14
100 DATA 224,16,232,68,34,18,18,18,18,34,68,232,16,224
110 LPRINT CHR$(27);"@":

120 LPRINT :LPRINT :LPRINT

130 END

Figure E-4 is the dot graphics program presented in Chapter 6 (the one
that puts a smile on your paper) amended for the Osborne computer.

10 LPRINT CHRS (163);CHRS (161);
20 LPRINT CHR$(27); "A";CHRS (3)
30 LPRINT CHRS$(162) ;CHRS (160);
40 LPRINT CHR$(27);"2

50 END

Figure E-5 is the circle program presented in Chapter 7, amended for the
Osborne computer.

10 LPRINT TAB(2);CHR$ (163);CHRS (27); *A*;CHRS (6)
20 LPRINT CHR$ (140
30 END

Figure E-6 is the tilde program presented in Chapter 7 amended for the
Osborne computer.

10 LPRINT TAB(20);"N";CHR$ (13)

20 LPRINT TAB(20);CHR$ (164) ;CHRS (13)

30 LPRINT TAB(18);"W";CHRS (166) ;CHRS (32) ;CHRS (147); "E*;CHR$ (12)
40 LPRINT TAB(20);CHRS$ (165);CHRS (13)

S0 LPRINT TAB(20);"S"

60 END

Figure E-7 is the map program presented in Chapter 7 amended for the
Osborne computer.
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15 LPRINT CHR$(27);"U";CHRS (1)

20 LPRINT CHR$(27);"A";CHRS {6)

30 FOR J=1 70 9

40 FOR I=1 7O 12

30 READ A

60 LPRINT CHRS$(A);

70 NEXT |

80 LPRINT

90 NEXT J

100 LPRINT CHR$(27);"@":

120 END

130 DATA 239,224,224,224,239,224,724,224,224,224,224,224
140 DATA 239,224,224,224,239,224,224,224,224, 224,224,224
150 DATA 239,224,224,224,239,224,239,224,224,224,239,224
160 DATA 239,224,239,224,239,224,234,233,224,234,233,224
170 DATA 239,234,239,233,239,224,224,239,224,239,224,224
180 DATA 239,239,224,239,239,224,224,214,239,233,224,224
190 DATA 234,233,224,234,233,224,224,224,239,224,224,224
200 DATA 224,224,224,224,224,224,224,234,233,224, 224,¢L
210 DATA 224,224,224,224,224,224,224,239,224,224,224,2

Figure E-8 is the “Wy” program (refer to Figure 7-1) amended for the

Osborne computer.

10 LPRINT CHR$(27);"R";CHRS (6) ; CHR$ (15)

20 LPRINT CHR$(27);"U";CHR$ (1)

30 FOR K=t TD 3

40 LPRINT CHR$(27);"B";CHR$ (K)

30 RESTORE

80 FOR J=1 70 9

70 FOR I=1 TD 12

80 READ A:LPRINT CHR$(A);

90 NEXT I

100 LPRINT

110 NEXT &

120 LPRINT:NEXT K

130 LPRINT CHR${27);"@":END

140 DATA 224,224,224,224,224,224,224,224,224,245,224,224
150 DATA 224,224,224,224,224,224,224,224,252, 245,224,224
160 DATA 224,224,224,245,224,224,224,252,239, 245,224,224
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170 DATA 224,224,252,243,224,224,252,239,239, 245,224,224
180 DATA 224,252,239,245,224,252,239,239,239, 245,224,224
190 DATA 252,239,239, 245,252,239,239,239,239, 245,224,224
200 DATA 241,241,241,249,241,241,241,241,241,249,224,224
210 DATA 239,239,239,239,239,239,239,239, 239,239, 239, 25!
220 DATA 283,239,239,239,239,239,239, 239,239, 239,251,224

Figure E-9 is the boat program (refer to Figure 7-2) amended for the
Osborne computer.

10 PRINT CHR$ (26)

20 PRINT "":PRINT "":PRINT **

30 PRINT "THIS PROGRAM TAKES ABOUT TW0®
40 PRINT "NINUTES TO RUN, PLEASE TURN®
S0 PRINT “ON YOUR PRINTER AND STAND BY®
100 REM MICRO-PLOT

110 DIN BITX(75,12)

1000 REM SET PROGRAN CONSTANTS

1010 MASKZ(1)=128:MASKY (4)=15

1020 MASKZ(2)=64 :MASKZ(5)=8

1030 MASKZ(2)=32 :MASKX(6)=4

1040 LX=20 :1LY=20

1050 XFAC=72/LX :YFAC=75/LY

2000 REM PLOT CURVE

2010 RAD=9

2020 X1=19 :Y1=10

2030 FOR ANGX=0 TD 360 STEP 10

2040 R1=ANGY14,28/360

2050 X2=RADSCOS(R1)+10 :Y2=RADSSIN(R1)+10
2060 6OSUB 4000

2070 NEXT ANGYX

2080 FOR ANGX=0 TO 360 STEP 15

2090 R1=ANG236.28/3560

2100 R2=(ANGX+150) 86.28/340

2110 X1=RADSCOS(R1)+10 :Y1=RADSSIN(R1)+10
2120 X2=RAD¥COS(R2)+10 :Y2=RADISIN(R2)+10
2130 GOSUB 4000

2140 NEXT ANGX

3000 REM SEND BIT IMAGE MAP TO PRINTER
3010 LPRINT CHR$(27);"A";CHRS (6)

3020 FOR ROWX=0 TO 11
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3030 Ag=""

7040 LPRINT CHR$(27);°K*;CHR$ (119);CHRS (1);
3050 FOR COLY = 1 T0 75

3055 FOR LL=t T0 S

3060 LPRINT CHRS (BITX(COLY,ROWL));

3065 NEXT LL

3070 NEXT COLY

3080 LPRINT

3090 NEXT ROWY

3100 LPRINT CHRS(27);°A®;CHR$ (12)

3110 END

4000 REW DRAW A LINE FROM X1,Y1 T0 X2,¥2
4010 XL=X2-X1 :YL=Y2-Y1

4020 NX=ABS(XL$YFAC) : NY=ABS(YLSYFAC)
4030 IF NXSNY THEN NX=NY

4040 NSZ=INT (NX+1)

4050 DX=XL/NS% : DY=YL/NS%

4060 FOR 1%=1 TO NSX

4070 X1=X1+DX @ Yi=Y14DY

4080 GOSUB 5000

4090 NEXT 12

4100 RETURN

5000 REM PLOT A POINT AT X1,V

5010 XX=X18XFAC  :YY=Y18YFAC

5020 COLX=INT(XX)+1

5030 RONL=INT(YY/8)

5040 XITZ=INT(YY-RONY$4) +1

5050 BIT%(COLY%,RONY)=BITL(COLY,RONZ) DR MASKX(XITX)
5060 RETURN

Figure E-10 is the graphics program (refer to Figure 7-4) amended for the
Osborne computer.

10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHR$(27)

30 REM DEFINE PARAGRAPH SYMBOL IN PLACE OF &

40 LPRINT ESCS;CHRS (42);CHR$ (1) ;CHRS (64) ;CHRS (0) ;CHRS (6)

45 LPRINT CHR$(25) ;CHR$(0) ;CHR$ (25) ;CHR$ (118) ;CHR$(25) ; CHR$ (0) ;
47 LPRINT CHR$(127);CHRS(0)

50 REM SELECT DOWNLOADABLE CHARACTERS
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60 LPRINT ESCS$;CHRS (36) ;CHRS (1)
70 REM PRINT OUR NEW SYMBOL

80 LPRINT “eeeeeess"

90 END

Figure E-11 is the downloading paragraph symbols program (refer to
Figure 8-2) amended for the Osborne computer.

10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHR® (27)

30 REM DEFINE COPYRIGHT SYMBOL IN PLACE OF &

40 LPRINT ESCS$;CHRS (42) ;CHRS (1) ;CHRS (64) ;CHRS (0) ;CHR$ (28);
45 LPRINT CHR$(34);CHR$ (73);CHR$ (20) ;CHRS (65) ;CHR$ (20) ;CHRS (65)
47 LPRINT CHR$(34);CHR$(20)

50 REM SELECT DOWNLOADABLE CHARACTERS

60 LPRINT ESC$;CHR$ (36);CHRS (1)

70 REM PRINT DUR NEW SYMBOL

80 LPRINT "COPY RIGHT @ 198"

90 END

Figure E-12 is the downloading copyright program (refer to Figure 8-4)
amended for the Osborne computer.

10 REM DEFINE ESCAPE CHARACTER

20 ESCS$=CHR$(27)

24 REM COPY CHARACTERS TO ROM

25 LPRINT ESC$;CHRS$ (42);CHRS (0)

30 REM DEFINE COPYRIGHT SYMBOL IN PLACE OF @

40 LPRINT ESCS$;CHRS (42);CHRS (1) ;CHR$ (64) ;CHRS (0) ;CHR$ (28);
45 LPRINT CHR$ (34) ;CHR$ (73) ;CHRS (20) ;CHR$ (65) ; CHRS (20) ;CHR$ (45)
47 LPRINT CHRS$ (34);CHR$(20)

50 REM SELECT DOWNLOADABLE CHARACTERS

60 LPRINT ESC$;CHRS (36);CHRS (1)

70 REM PRINT DUR NEW SYMBOL

80 LPRINT °COPY RIGHT & 1983"

90 END

Figure E-13 is the downloading program presented in Figure 8-5 amend-
ed for the Osborne computer.
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10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHRS (27)

24 REN COPY CHARACTERS TO ROM

25 LPRINT ESC$;CHRS (42) ;CHRS(0)

30 REM DEFINE COPYRIGHT SYNBOL IN PLACE OF @

40 LPRINT ESC$;CHRS (42) ;CHRS (1) ;CHRS (64) ; CHRS (0) ; CHRS (28) 5
45 LPRINT CHRS (34) CHRS (73);CHRS (20 ;CHRS (65) ; CHRS (20) ; CHRS (45) ;
47 LPRINT CHRS (34) ; CHRS (20)

49 REN DEFINE COPYRIGHT SYMBOL IN PLACE OF &

SO LPRINT ESC$;CHRS (42);CHRS (1) 3 CHRS (38) ;CHRS (1) ;CHRS (28);
55 LPRINT CHRS (34) ;CHRS (73);CHRS (20) ; CHRS (65 ;CHRS (20) 3

S7 LPRINT CHRS (65 3CHRS (34)CHRS (20)

59 REN SELECT DOWNLDADABLE CHARACTERS

50 LPRINT ESC$;CHRS (34);CHRS (1)

70 REN PRINT OUR NEW SYMBOL

80 LPRINT "@LetelaleLeleLey”

90 END

Figure E-14 is the downloading program presented in Figure 8-6 amend-
ed for the Osborne computer.

10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHR$(27)

30 LPRINT ESC$;CHRS (43)5ESCS; "E";ESCS; "W" ;CHR$ (1) ;CHR$ (30)
40 REM ISSUE MACRD COMMAND

50 LPRINT ESC$;CHR$(33)

60 LPRINT “EMPHASIZED AND EXPANDED BY MACRO"

70 END

Figure E-15 is the macro-commands program (refer to Figure 8I-7) amend-
ed for the Osborne computer.

205



TRS-80

The Connecting Cable

Use the cable supplied by your Gemini dealer for your TRS Model
Il or Model Il computer. No interface kit is required for these
models.

Setting the DIP Switches

Set switch number 2-3 to the “off” position on your Gemini. You
may set switch number 2-1 in either position, at your option.

Switch number 2-2 should be set “off” if you want Gemini to
print every time it receives a CR code; set to “on” if you wish to
have the carriage return ignored and printing only when the buf-
fer is full.

The TRS-80 computer does not automatically send a line feed
at the end of a line. If you want to insert a line feed (when, for ex-
ample, listing a program), turn DIP switch number 2-4 to the “on”
position.

The Use of BASIC

206

The Model Il computer may need to be initialized to properly run
the sample programs in this user’'s manual. From BASIC, type:

SYSTEM “FORMS”
and respond to the questions asked by the computer. Then, type:
Q

and the system will correctly route LPRINT commands to your
Gemini.
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The TRS-80 Microsoft BASIC is quite similar to the Microsoft
BASIC used in the demonstration programs. The only exception
is the width commands, which are explained in the documenta-
tion accompanying the TRS-80 Microsoft BASIC programs. You
may also refer to the amended program listing at the back of this
Appendix.

Pin Configurations

The following chart shows the pin-outs for Gemini printers and the
TRS-80 Models | and Il with expansion interface.

Parallel
Gemini-10X/15X Model |
f. STROBE 1 STROBE
2. D1 3. D1
3. D2 5. D2
4. D3 7 D3
5. D4 9 D4
6. D5 11. D5
7. D6 13. D6
8. D7 15. D7
9. D8 17. D8
11. BUSY 21 READY
Parallel
Gemini-10X/15X Model Il
1. STROBE 1 STROBE
2. D1 3. D1
3. D2 5. D2
4. D3 7. D3
5. D4 9. D4
6. D5 11. D5
. D6 13. D6
8. D7 15. D7
9. D8 17. D8
10. ACK 19. ACK
11 BUSY 21. BUSY
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Program Listings

10 POKE 16427,25%

20 E$=CHR${27):LF$=CHR$ (10) : FF$=CHR$ (12) : CR$=CHR$ (13)

30 PCS=E$+"B"+CHR$ (1) :EL$=E$+"B"+CHR$ (2): CH$=E$+"B" +CHRS (3

40 SP$=E$+"S"+CHRS (0) sSB$=E$+"5"+CHRS (1) :Co4=E$+"T"

50 IT$=E$+CHR$(52)

60 HD$=CHR$ (14) :CW$=CHR$ (20) : PS$=E$+"8"

70 EM$=E$+"E*:CES=E$+"F": DBS=E$+ 0" 1 CDS=ES+"H"

80 LPRINT PS$;E$;"R";CHR$ (15);

90 FOR I=1 T 2

100 IF I=1 THEN LPRINT WD$;"  GEMINI STANDARD TYPE STYLES®;CW
$;LF$

110 IF I=2 THEN LPRINT IT$;WD$;*  GEMINI ITALIC TYPE STYLE";
CW$;LF$

120 FOR N=1 TO 40:LPRINT CHR$(231);CHR$(232); :NEXT N:LPRINT:LP
RINT

130 LPRINT * 17CP1 12CPI 10 CPI  8.5CPI & CPI
5 CPI*

140 FOR N=1 TO BO:LPRINT CHRS(241);:NEXT N:LPRINT

150 M1$=" ABC":M2$="X"+CHRS (120) :M3$="Y"+CHRS (121}

160 FOR J=1 T0 4

170 IF 1=2 THEN LPRINT IT$;

180 IF J=1 THEN LPRINT CNS$;*NORMAL "

190 IF J=2 THEN LPRINT CM$;*DOUBLE STRIKE *;

200 IF J=3 THEN LPRINT CMS;"EWPHASIZED  *;

210 IF J=4 THEN LPRINT CM$;*DOUBLE STRIKE *;

220 FOR K=1 10 4

230 IF K=1 THEN LPRINT CHs;

240 IF K=2 THEN LPRINT ELS;

250 IF K=3 THEN LPRINT PCS;

260 IF K=4 THEN LPRINT CH8;WDS;

270 IF K=5 THEN LPRINT EL$;WDS;

280 IF K=b THEN LPRINT PC$;MD$;

290 IF J=2 THEN LPRINT DBS;

300 IF J=3 THEN LPRINT EM;

310 IF J=4 THEN LPRINT DBS;EHS;

320 LPRINT M1$;5P$;N2$;C58;5B8;H38;058;C08;

330 1F K)3 THEN LPRINT CHS;

40 NEXT K
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750 IF J=4 THEN LPRINT E$;"A*;CHRS(8);LF$;CNS;"  + *;CR$;°E
MPHASIZED";

340 LPRINT PS$

370 IF J=2 THEN LPRINT LFS$;

375 NEXT |

380 FOR M=1 TO S:LPRINT :NEXT M

390 NEXT 1

400 END

Figure F-1 is the font styles program (refer to Figure 5-1) amended for the
TRS-80.

3 CLEAR 200C

7 C4=CHR$(179)

10 CLS:DIN A$116,62:

20 CLS:X=0:Y=0

30 6OSUB 150:PRINT @X¥b6d4+Y,C$;

80 BS=INKEYS$:IF B$="" THEN 40

50 IF B$=CHR$(64) THEN CLS:END

40 IF B$=CHR$(31) THEN CLS:GOSUB 200:50T0 20

70 IF B$=CHR$(%) THEN GOTO 210

80 IF B$=CHRS$(12) THEN A${X,Y)=B$:PRINT @xsbd+Y,* “:X=X+1:Y=0:PRINT @X8464+Y,C$;:6070 40
90 IF B$=CHR$(B) THEN GOSUB 130:60TC 4¢C

100 PRINT EX344+Y,B8;:A8(X,Y)=Bs:Y=Y+1:

110 IF Y=62 THEN A$(X,Y)=CHR$ (13):X=X+1:Y=0:60T0 40

120 PRINT @X¥64+Y,C8;:6070 40

130 PRINT 8XYe4+Y," "5:¥=Y-1:1F YO THEN Y=(0:

140 A$(X,Y)="":FRINT RN364+Y,C4; :RETURN

150 PRINT @15844+0,* <-- BACK SPCAE  --> PRINT  (CLEARDRESTART & EXIT";:RETURN
200 FRINT @7364+20,"PLEASE STAND BY®;

205 FOR 1=0 70 XsFOR J=0 TO &2:A$(I,J)="":NEXT J:NEXT !
206 RETURN

210 REF

220 LPRINT CHR$(27);"e"

230 CLS:PRINT @15844+2,"C)OMMAND PIRINT  R)ETURN";
250 G4=INKEY$:IF 6%="" THEN 230

260 IF B$="P" THEN GOSUB 310

270 IF G%="C" THEN 60SUB 320:60T0 230

280 IF 6$="R* THEN GOSUB 300:60T0 3¢

290 &0TO 250

300 CLS:FOR I=C TO X:FOR J=0 TO 62
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302 PRINT BI1864+J,A8(1,3);:NEXT J:NEXT 1:RETURN

10 FOR 1=0 T0 X:FOR J=0 TO 62:LPRINT A$(1,J);

312 NEXT J:NEXT I:RETURN

720 PRINT 81586442, STRINGS (50,° *);

330 PRINT @15844+2,* E) ESC  C) CHR$  0) END COMMAND *;
140 ST8=""

760 GS$=INKEYS:IF G$="" THEN 340

370 IF G$="E" THEN GOSUB 420:60T0 400

780 IF G$="C" THEN GOSUB 530:60T0 400

390 IF 6$="0" THEN GOTD 410

400 GOTO 340

410 RETURN

120 1=0:PRINT 81386443,"Esc *;

430 B$=INKEY$: IF B$="" THEN 430

440 IF 5$=CHR$(13) THEN 480

450 PRINT 68" *;

470 S$(1)=68:1=1+1:60T0 430

480 IF 1>2 THEN FOR J=1 TO 1:D$=D$+3$(J):NEXT J:STS=CHRS (27)+G8(0) +CHRS (VAL (DS)):D$="":
490 IF 1=2 THEN ST$=CHR$(27)+5$(0)+CHRS (VAL(SS (1))}
500 IF 1=1 THEN ST$=CHRS(27)+5$(0)

510 LPRINT ST$:ST$=**:FOR J=1 TO [:8$(J)="":NEXT J:1=0
520 PRINT 81386442, STRINGS (20, *);:RETURN

530 PRINT @13%6443," CHRS *;:5T$=""

540 G$=INKEYS: IF 6$="" THEN 540

550 IF G$=CHRS (13} THEN 570

S50 PRINT G$;:5T$=GT$+6$:6070 540

570 PRINT @13864+2,STRING$(20," *);

580 LPRINT CHRS (VAL (ST$));:5T$="":RETURN

Figure F-2 is the word processing program (refer to Figure 5-4) amended
for the TRS-80.

10 LPRINT TAB(30);"HIGH RESOLUTION VERTICAL SPACINE *
15 LPRINT TAB(30);"USING THE ESC 3 N CONTROL CODE *
20 FOR I =170 30

25 IF 1=12 THEN 110

30 IF 1 = 13 THEN 60TO 140

40 M = INT(144/(681)): IF M C 2 THEN N = 2

50 LPRINT CHR$(27);CHRS (51);CHRS$(I);
60FORJ=0TON
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70 IF J = M-1 THEN LPRINT I;°/144 INCH SPACING 31607
09

80 LPRINT TAB(30);

90 FOR N = ! TD 40 : LPRINT CHR${241); : NEXT N:LPRINT

100 NEXT ¢

110 NEXT 1

120 LPRINT CHR$(27);"@":END

Figure F-3 is the vertical spacing program (refer to Figure 6-5) amended
for the TRS-80.

10 RESTORE

20 LPRINT CHRS$(27);*8*;CHRS (27)°1"

30 FOR LI = 1 T0 2

40 LPRINT CHRS$(27);"K*;CHRS (114) ;CHRS (0);

S0 FOR SPACE = 1 TO 100:LPRINT CHRS(0);:NEXT SPACE

50 FOR COLM = 1 TO 14:READ C:LPRINT CHRS(C);:NEXT COLN
70 LPRINT : NEXT LI

80 DATA 14,16,34, 64,140,140, 128, 128, 140, 140, 4,34, 16, 14
90 DATA 224, 16,232, 68,34, 18, 18, 18, 18, 34, 68, 232, 16, 224
100 LPRINT CHR$(27);"@":LPRINT:LPRINT: LPRINT

Figure F-4 is the dot graphics program presented in Chapter 6 (the one
that puts a smile on your paper) amended for the TRS-80.

10 LPRINT CHR$ (163) ;CHR$ (161) jCHR$ (27); °A* s CHRS (4)
20 LPRINT CHR$(162);CHRS (160) ;CHR$(27);"2"
30 END

Figure F-5 is the circle program presented in Chapter 7, amended for the
TRS-80.

10 LPRINT TAB(1);CHRS (183) ;CHR$ (27); "A";CHRS (6)
20 LPRINT CHR$(160)
30 END

Figure F-6 is the tilde program presented in Chapter 7 amended for the
TRS-80.
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10 LPRINT TAB(20);"N";CHR$ (13); TAB(20) ; CHR$ (164) jCHRS (13) ; TAB(
16) 30 “;CHRS (166) ;CHRS (32) ; TAB(22) ;CHRS (167)3"

B(20) ;CHRS (165) ;CHRS (13) ; TAB(20) 3 *S"

15 END

Figure F-7 is the map program presented in Chapter 7 amended for the

TRS-80.

10 LPRINT CHR$(27);"A";CHRS (&)
15 LPRINT CHR$(27);"U";CHRS (1)
20F0RJI=1T0%9
0FOR1=1T012

40 READ A

50 LPRINT CHR$(A);

60 NEXT I

70 LPRINT

B0 NEXT J

90 DATA 239,224,224,224,239,224,
91 DATR 239,224,224,224,239,224,
92 DATA 239,224,224,224,239,224,
93 DATA 239,224,219,224,239,224,
94 DATA 239,234,239,233,239,224,
93 DATA 239,239,224,239,239,224,
96 DATR 234,233,224,234,233,224,
97 DATA 224,224,224,224,224,224,
98 DATA 224,224,224,224,224,224,
100 LPRINT CHR$(27);"@":END

Figure F-8 is the “Wy” program (refer to Figure 7-1) amended for the

TRS-80.

S LPRINT CHR$(27);"U";CHRS (1)

224,224,224,224, 224,224
224,224,224, 224,224,224

239,224,224, 224, 239, 224
234,233,224, 234,233,224

224,239, 224,239, 224, 224
224, 234,239, 233, 224, 224
224,224,239, 224,224,224
224,234,233, 224, 224, 224
224,239,224,224, 224,224

10 LPRINT CHR$(27);"A";CHRS (6);CHRS (13

1SFORK=1703
16 LPRINT CHR$(27
17 RESTORE

20 FOR J
30 FOR I
40 READ A
50 LPRINT CHRS (A);

)3 "B"; CHR$ (K)

1 70¢
170 12
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40 NEXT 1

70 LPRINT

80 NEXT )

90 DATA 224,224,224,224,224,224, 224,224,224, 245,224,224
91 DATA 224,224,224,224,228,224, 224,224,252, 245,224,224
92 DATA 224,224,224,245,224,224, 224,252,239, 245,224,224
93 DATA 224,224,752, 245,224,224, 252,239,239, 245,224,224
94 DATA 224,252,239,245,224,252, 239,239,239, 245,224,224
95 DATA 252,239,239, 245,252,239, 239,239,239, 245,224, 224
% DATA 241,241,241,249, 241,241, 241,241,241,249,224,224
97 DATA 239,239,239,239,239,239, 239,239,239,239,239, 251
98 DATA 253,239,239,239,239,239, 239,239,239,239,251,224
99 LPRINT :NEXT K

100 LPRINT CHRS (27);"8":END

Figure F-9 is the boat program (refer to Figure 7-2) amended for the
TRS-80.

10 CLS:PRINT "":PRINT "";PRINT "*

20 PRINT "THIS PROGRAM TAKES ABOUT 4 MINUTES TO RUN®
30 PRINT "PLEASE TURN ON YOUR PRINTER AND STAND BY*
100 DIM BITX(76,12)

110 MASKY(1)=128: MASKL(4)=1¢

120 MASKL(2)=64 :MASKY(5)=8

130 MASKX(3)=32 :MASKYL(6)=4

140 LX=20:LY=20

130 XFAC=72/LY: YFAC=75/LY

1000 REM PLOT CURVE

1010 RAD=C

1020 X1=19:Y¥1=10

1030 FOR ANG=0 TC 3J&0 STEP 10

1040 R1=ANG16.28/360

1050 X2=RADSCOS(R1)+10:Y2=RADESIN(RI) +1(
1060 6OSUB 3000

1070 NEXT

{0BO FOR ANG=0 TO 260 STEP {5

1090 R1=ANGH&,28/360

{100 R2=(ANG+150)16.28/360

1110 X1=RADSCOS(R1)+10:Y1=RADISIN(R]) +1C
1120 X2=RADICOS (R2) +10:Y2=RADISIN(RZ} +10
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1130 6OSUB 3000

1140 NEXT

2000 6OSUB 5000

2010 LPRINT CHR$(27);"A";CHR$ ()

2020 FOR ROW=0 TO 1!

2040 LPRINT CHR$(27);"K";CHR$ (119);CHRS (1)
2050 FOR COL=1 TO 75

2060 FOR LL=1 TO 5

2070 LPRINT CHRS$ (BITZ(COL,RON));

2080 NEXT:NEXT:LPRINT:NEXT:LPRINT

2090 END

1000 REM DRAW A LINE FROM X1,Y1 TO X2,Y2
3010 XL=X2-X1:YL=Y2-Y1

3020 NX=ABS (XL$XFAC):NY=ABS(YLSYFAC)
3030 IF NX{NY THEN NX=NY

7040 NSZ=INT(NX+1)

3050 DX=XL/NSX:DY=YL/NSY

3050 FOR I=1 TO NSZ

3070 X1=X14DX:Y1=Y1+4DY

1080 6OSUB 4000

3090 NEXT !

2100 RETURN

4000 REM PLOT A POINT AT Xi,V¥!

4010 XX=X1XXFAC:YY=Y{$YFAC

4020 COL=INT(XX+1)

4030 RON=INT(YY/4)

4040 XITX=INT(YY-(63ROW))+!

4050 BITX(COL,ROW)=BITZ(COL,RON) OR MASKY(XITX)
4060 RETURN

5000 FOR I=0 TO 11:FOR J=1 T0 73

5010 IF BITX(J,1)=12 THEN BITZ(J,1)=14
5020 NEXT:NEXT:RETURN

Figure F-10 is the graphics program (refer to Figure 7-4) amended for the
TRS-80.

10 REM DEFINE THE ESCAPE CHARACTER

20 ESC$=CHRS (27)

70 REM DEFINE PARAGRAPH SYMBOL IN PLACE OF @

40 LPRINT ESC$;CHRS (42) ;CHRS (1) ;CHRS (64) ;CHRS (0) ;CHRS (6) ;CHRS ( 9) 3 CHRS (0) ;
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CHR$ (9) ; CHRS (118) ; CHRS (9) ; CHR$ (0) ; CHR$ (127) ; CHR$ (0)
30 REM SELECT DOWNLOADABLE CHARACTERS
50 LPRINT ESC$;CHRS$ (36) ;CHR$ (1)
70 REM PRINT OUR NEW SYMBOL
80 LPRINT "epeeee"
90 END

Figure F-11 is the downloading paragraph symbols program (refer to
Figure 8-2) amended for the TRS-80.

10 REM DEFINE THE ESCAPE CHARACTER

20 ESC$=CHR$(27)

0 REM DEFINE COPYRIGHT SYMBOL IN PLACE OF @

40 LPRINT ESC$;CHRS (42) ;CHRS (1) ;CHRS (64) ; CHRS (0) ;CHRS (28) ; CHRS
(34) ;CHRS (73) ; CHRS (20) ; CHRS (85) ; CHRS (20) ; CHRS (65) ; CHRS (34) ; CHR
$(20)

30 REM SELECT DONNLOADABLE CHARACTERS

60 LPRINT ESCS$;CHR$ (36) ;CHRS (1)

70 REM PRINT OUR NEW SYMBOL

80 LPRINT "COPY RIGHT & 1983"

90 END

Figure F-12 is the downloading copyright program (refer to Figure 8-4)
amended for the TRS-80.

10 REM DEFINE THE ESCAPE CHARACTER

20 ESCS$=CHRS (27)

24 REM COPY CHARACTERS TO RAM

25 LPRINT ESC$;CHRS (42) ;CHRS (0)

20 REM DEFINE COPYRIGHT SYMBOL IN PLACE OF @

40 LPRINT ESC$;CHRS (42) ;CHRS (1) ;CHRS (64) ; CHRS (0) ; CHRS (28) ; CHRS
{34) ;CHRS (73) ; CHRS (20) ; CHRS [65) ; CHRS (20) ; CHRS (45) ; CHRS (34) ; CHR
$(20)

50 REM SELECT DOWNLOADABLE CHARACTERS

b0 LPRINT ESC$;CHRS (36);CHRS (1)

70 REM PRINT OUR NEW SYMBOL

B0 LPRINT "COPY RIGHT @ 1983*

90 END

Figure F-13 is the downloading program presented in Figure 8-5 amend-
ed for the TRS-80.
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10 REN DEFINE THE ESCAPE CHARACTER

20 ESC$=CHRS (27)

24 REN COPY CHARACTERS TO RAM

25 LPRINT ESC$;CHRS (42) ;CHRS (0)

30 REM DEFINE COPYRIGHT SYMBOL IN PLACE OF &

40 LPRINT ESC$;CHRS (42) ;CHRS (1) ;CHRS (64) ; CHRS (0) ; CHRS (28) ; CHRS
{34);CHRS (73) ;CHRS (20) ;CHRS (65) ; CHRS (20) ; CHRS (85) ; CHRS (24) ; CHR
$(20)

44 REM DEFINE COPYRIGHT SYMBOL IN PLACE OF &

45 LPRINT ESC$;CHRS (42) ;CHRS (1) ;CHRS (38) ;CHRS (1) ;CHRS (28) ; CHRS
[34) ;CHRS (73) ;CHRS (201 ; CHRS (65) ; CHRS (20) ; CHRS (55) ; CHRS (34) ; CHR
$020)

S0 REM SELECT DOWNLOADABLE CHARACTERS

60 LPRINT ESC$;CHRS (36);CHRS (1);

70 REM PRINT OUR NEW SYNBOL

B0 LPRINT "BLeLeieyeLeteteyey”

90 END

Figure F-14 is the downloading program presented in Figure 8-6 amend-
ed for the TRS-80.

10 REM DEFINE ESCAPE CHARACTER

20 ESC$=CHRS (27)

10 REM DEFINE MACRD TO BE EMPHASIZED AND EXPANDED TEXT

40 LPRINT ESCS;CHRS (43)3ESCS; "E*;ESCS; *N™; CHRS (1) ;CHRS (30)
50 REM ISSUE MACRO COMMAND AND TRY PRINTING

60 LPRINT ESC$;CHRS (33)

70 LPRINT "EMPHASIZED AND EXPANDED BY MACRO"®

80 END

Figure F-15 is the macro-commands program (refer to Figure 8-7) amend-
ed for the TRS-80.
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WHEN YOU FIRST GET
YOUR NEW GEMINI

This appendix serves the needs of Gemini’s first-time users. On
the following pages, you will learn what to look for when initially
opening the box containing your new printer. In addition to
learning what the pieces are, you’ll gain instruction in how the
pieces fit together. Specifically, this appendix will show you how
to remove the packing and attach the paper-handling accessories.

CHECKLIST FOR FIRST OPENING THE BOX

When you first open the shipping/purchase carton for your Gemini
printer, you should find the following items:

CHECKLIST FOR YOUR NEW GEMINI

[J one Gemini printer

[J one paper guide (a smaller metal rack)

L] one paper separatori(a metal rack)

[J one roll-paper holder (a formed metal bar)
[J one holder shaft (a long plastic cylinder)
L] one ink ribbon (mounted on two spools)
L] one spare fuse (small, glass & metal)

L] one user’s manual (this one, right here)
[J a warranty card (be sure to mail it in)
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WHAT THE PARTS LOOK LIKE

Figure G-1 shows these items for the Gemini-10X, and Figure G-2
presents them for the Gemini-15X.

Figure G-1. The Gemini-10X packing list.

Legend: a. printer f. holder shaft
b. printer cover g. ink ribbon
c. paper guide h. spare fuse
d. paper separator i. user’s manual
e. roll paper holder J. warranty
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Figure G-2. The Gemini-15X packing list.

REMOVING THE PACKING FROM INSIDE THE PRINTER

Your Gemini came to you nestled in foam plastic cushions.
Packing material was also placed inside your printer to secure the
print head and platen during shipping. Figure G-3 identifies the
packing material that you need to remove from inside Gemini prior
to operation.
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Platen

Packing for
the print head

Print head

Figure G-3. The Gemini-10X (shown here) and the Gemini-15X both use a
cardboard form to secure the print head, cardboard inserts to secure the
platen from jostling around.

Note: Be sure you remove all the cardboard packing, before using your
Gemini.

First, you need to remove the cardboard packing shown in
Figure G-3.

Note: You might want to save these packing materials, in case you
move, or in case you need to ship your Gemini printer.

After you remove the platen-securing packing, while your
printer is turned “off,” turn the piaten knob to roll out the sheet of
paper that is wrapped around the platen (to protect the “out of
paper” sensor).
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REMOVAL OF THE “FIXING” SCREWS

When your new printer arrives, there are two screws that “fix” the
internal chassis to the external frame. This is similar to “fixing”
screws on many phonographic turntables. You need to remove
these screws to allow the chassis to “float” on its internal shock
absorbers made of rubber-like soft plastic.

To remove the fixing screws, you first need to get to them.
Turn your printer over and set it on a pillow or fabric-covered
surface. (This is to keep from ‘““skinning” the top of your printer
while you make this quick adjustment.)

As shown in Figure G-4, remove the two packing screws.
Figure G-4 illustrates the bottom of the Gemini-15X, which has a
slot for feeding sprocket paper through the printer’s underneath
(called “bottom pass”). If you have a Gemini-10X the underside of
your printer will not look exactly like the Gemini-15X but there are
only two screws that can be removed, so you can’t go wrong.
Note: You shouid save the screws, too. It’s a good idea to tape the
saved screws together, perhaps with a note indicating what they
are for. In the excitement of getting your new Gemini up and
running, it’s easy to lose the fixing screws. Plus, you will want to
re-position these screws if you ever ship your printer.

Screws (for shipping)

Printer (lower case)

Figure G-4. Turn your printer over and place it on a padded cushion, then
remove the two “fixing” screws with a Phillips-head screwdriver.
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ATTACHING THE PAPER SEPARATOR AND GUIDE

After you have removed the fixing screws, turn your printer back

over so it’s right-side-up.
In Chapter 2, you'll learn how to install the ribbon, set the print

head gap, and load three types of paper. Those three types of
paper are:
* Individual sheets (such as stationery)

* Sprocket-fed computer fanfold paper
* Rolls of paper

For individual sheets of paper, you don’t need any of these paper-
feeding attachments. However, for sprocket-fed paper, you need
to attach the paper separator and paper guide, as shown in

Figures G-5 and G-6.

Note: To insert these paper-feeding accessories, insert one side,
then gently bend back the other protruding end until it slips

into place.

Paper separator

Paper guide

Figure G-5. The paper guide and paper separator are inserted in the notches
(right and left) indicated for one side in this illustration of the Gemini-10X
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Figure G-6. For the Gemini-15X the paper guide and separator are wider
because the Gemini-15X is wider than the Gemini-10X. But these accessories
attach in the same manner on both printers.

Another note: Be sure you don’t get these racks in upside down.
When you are finished, they should look like the Gemini’s
illustrated in Chapter 2 (Figures 2-4 through 2-6, and 2-8
through 2-13).

The purpose of these racks is to uniformly feed the paper (roll-
type or sprocket-fed) between them and into the printing unit.
Thus, you should keep these racks free from obstacles such as
paper clips or pencils.
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ATTACHING THE ROLL PAPER HOLDER & SHAFT

Roll paper requires another accessory in addition to the paper
separator and paper guide just introduced. As shown in Figure G-7
(for the Gemini-10X) the hooks of the holder should be inserted in
the two holes on the undercarriage on the back side of the printer.
(On the Gemini-15X the identical holder attaches in the same
manner, but instead of in the middle, toward one side — away from
the electrical plug.)

The paper holder is the rack that holds the roll of paper, much
the same as some types of paper-towel dispensers. The roll of
paper is placed on a holder shaft (as shown in Figure G-8).

Roll paper holder

Figure G-7. The roll-paper holder is attached to the back of the printer — in
the center for the Gemini-10X and away from the electrical plug for the
Gemini-15X.
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Holder shaft

Figure G-8. The holder shaft is inserted in the roll of paper, which is then
mounted on the roll-paper holder, as shown in Figure G-9.

o W) T
N\ /4

Figure G-9. Side-view of the Gemini printer, showing the three paper-feed
accessories in place.

This concludes your introduction to the items contained in
the Gemini printer package. Now you should turn to the beginning
of this manual.

Chapter 1 will explain the basic parts of the printer. Chapter
2 will show you how to load the paper and the ink ribbon. Chapter
3 introduces the Gemini Self-Test. Chapter 4 shows you how to
connect Gemini to your computer (supported by Appendices A
through F, which are responsive to specific computer systems).
Chapter 5 is a “quick course” in putting Gemini to work for you.
The remaining chapters and appendices provide specialized and
technical information. If you have a question, consult the index
and the table of contents.

Note: Before you go any further, have you reviewed and completed
the warranty registration? It's a good warranty; you should take
advantage of the opportunity and register.
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ASCII CODE CHARTS

SP

0 P p

[o] [1] [32] 48] [64] [8o]| [oes] [112
oc1 ! 1 A Q a q

L1 [17] [33] [ae] [es| [e1] [o7] [113
0c2 ! 2 B R b r

[ 2] [18] [3a] [s0] [es] [s2]| [o8] [114
0c3__ | # 3 6- S c s

[3] [19] [3s]| [s1] [e7] [s3] [uo9 Iﬂﬁ
D4 |3 4 D T d t

| 4| J20| [3s]| [s2] [e8] [sa] [100] [116
% 5 E U e u

|5 ] [21] [s7] [s3] [ea] [ss] [1o1] [117
& 6 F \% f v

[6] [22] [38] [sa] [70] [s6] [102] [118
BEL ’ 7 G w g w

[ 7] [23] [39] [ss] [m] [87] [w03] [i1g
BS ( 8 H X h X

[ 8] [2a] [ao| [s6] [72] [s8] [104] [120
HT ) 9 I Y i y

[9] [25] [ar] [s7] [73] [es] [105] [121
LF * J z j z

[10] [26] [42] [s8] [7a] [oeo] " [108] [122
VT ESC__ | + ; K [ k {

[11] [27] [ae3] [se] [75] [er]| [107] [123
FF . < L \ | :

[12] 28| [4a] 60| [76] [e2] [108] [124
CR - = M ] m }

[13] J2o| [as] [er] [77] [es] [109] [125
S0 RS > ” n o

[1a] [30] ([a6] [e2] [78] [ea]| [110] [126
sl / ? B o DEL

[1s] [a1] Jar] [e3] [79] [es]| [11] [rzr
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Block Graphic and Special Character Set

NUL Y Tx ¥ sp r
[128] [14a] [1e0] [176] [192] [208] [224] [240
DC1 >~ a A | —
[12g] [14s] [1e1] [177] [1e3] [e00] [225] [o41]
w2 |~ | o ¢ 1o 1, 3
[130] [146] [1e2] [178] f1s4] [210]" [226] [242
03 |, ) g 0 @
[131] [1a7] [163] [179] [195] [on1] [227] (243
oca |t C a ¢ |-
[132] [148] [164] [180] [196] 212 - [228] [244
v T u N "=
[133] [1a9] [165] [181] [197] [213] [220] [245
= K ° a oL
[13a] [1s0] [1e6] [182] [198] [214] [230] [246
BEL - ! 0 - -
[135] [151] [167] [183] [1e9] [215] [a31] [2a
BS O Z t u = .
[136] [152] [1e8] [18a] [200] [216] [232] |248
HT A o 8§ Y] -
[137] [1s3] [1es] [1es| [201] [217] [233] = |249
LF \ 00 E e- g -
[138] [rsa] [170] [1es] [o02] / [o18] [234] " [250
VT Bc D> n © e _\®_ 7
[139] [155] [171] [187] [203] [219] [235] |28
FF < - < 4 u__ || |-
[1a0] [1s6] [172] [188] [204] [220] [236] [252
CR O o X e/ |k | N
[1a1] [157] “[173] [18e] [20s] " [221] [237] |53
SO |Rs & X 2 n d_ A
142 [1s8] [174] [190] [208] [222] [238] [254
Sl O + I f i
193] [iss] [i7s]  [1e1] [e07] [223]  [238] [ass
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Italic ASCIl Character Set

NUL sP 0 @ P 8
[o] [16] [32] [e8] [ea] [s0] [es] [112
DC1 / 1 A Q a

[1] [17] [33] [4e9] [es| 81| [o7] [113
0C2 " 2 B R b r

[2] [iws] [34] [s0]| [es] 82| [e8] [114
0Cc3 # 3 Cc S & s

[3] [we] [ss| [s1] [e7] [e3] [es] [is]
oc4 $ 4 D T d t

[a] [oo]| s8] [s2] [e8] [sa]| [100] [118
% 5 E U e u

[5] [2r] [a7] [s3] [es] [s85] [o1] [117
& 6 F 4 f v

[6] [22]| [38] [sa] [70] s8] [io2| |i18
BEL ’ 7 G w w

[7] [23] [ss] [ss] [71] 87| [103] [11g
BS ( 8 H X X

[8] [2a] [ao]| [s6] [72] [s8] [roa] [120
HT J 19 |1 _ |y i _ly

[9] [25] [a] [s7] [73] [es] [ios] [iz1
LF * : V4 J Zz

[10] [26] [a2]| [s8] [7a| [oeo] [1o8] [122
v [esc |+ ; K [ k {

[11] [or] [a3] [se] [75] [e1] [107] [123
FF " < _|L \ / !

[12] [28] [aa] [60] [76] [e2| [1o8] [124
CR = = M ]I __|m /

[13] [29] [as]| [e1] [77] [e3] [ros]| [i2s
S0 RS > N # n Y

[14] [30] [es] [se2] [78] [Jea]| [r10] 126
S| 7 2 o I— Jo DEL

[15] [31] [ar] [e3] [78] [es| [1m] [z
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Notes
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Data Code List of Intemnational Character Set

DIP Switch No. | Control ZEX 23 (40 [5B [5C |5D |5E| 60| 7B |7C |7D | 7E
16 [ 17 [ 18| Code |Country~SC|35 64|91 |92 93|94 96|123]124(125/126
ON|ON|ON|ESC70| USA. |[# @ | [ |~|1|~]"|1]": ~
OFF| ON | ON | ESC71 | England £El@ | [ |N]]1 || ; ~
ON |OFF| ON |ESC72 | Germany | # | § |A|O|U|~| | a |6 |i|B
OFF|OFF| ON | ESC73 | Denmark | # |@ |[&| @ |A |~ | |®|o |8, -
ON|oN|oFF|Esc74 | France |t |3|°| &l S| | & @le

OFF| ON |OFF|ESC75 | Sweden |# |E |A|O|R|U|é| a5 |8
ON |OFF|OFF|ESC76 | Italy #l8|°|lclé|~|ulalod|e]]
OFF|OFF|OFF|ESC77 | Spain ¢l@|i | N|[e|~] | |n =
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FUNCTION CODE SUMMARY

Control Hexi-
Code Decimal decimal Function
NUL 0/128 00/80 Used to terminate tab setting
programming of ESC-D and ESC-P.
07/87 when f:f:;}
this code is input. Input of “ESC YO”
KE(— 7//3§ code negates BEL code. Input of “ESC/
Y1” makes BEL code effective. {gc
BS 8/136 08/88 Buffer data is printed by this code and
this code shifts the print start position
to left side by one character space.
HT 9/137 09/89 Moves the print head to the next tab
set position.
LF 10/138 0A/8A One line paper feed is done by an input
of LF code after buffer data is printed.
vT 11/139 0B/8B Feed paper to the next VT position
where programmed by “ESC P nn...n
NUL” Default value is set every 6 lines.
FF 12/140 0C/8C Paper is fed to the print start line on
next page by preset program (header
line) after buffer data is printed.
CR 13/141 oD/8D CR code causes printout of buffer, and
if DIP switch 2-4 (auto line feed) is in
0. SSe $O “on” position, CR and 1 line is fed
§O, 3¢ L1 ) automatically. (_/o‘ug_ wid
_ OE/8E Turns o i
mode. This mode is cancelled by using
DC4 or CR. A ed
~ OF/8F  Turnson e (17 CPI).
//B‘“ 1 SES This mod ncelled by using DC2.
DC1 171145 11/91 This code causes printer to be
selected.
DR AR 12192 CARCISSEREES:. (- (s S mode
DC3 19/147 13/93 This code causes printer to be
deselected.
DOs 20148 1o (CancEISSOMeds el SOmncl
RS 30/158 1FI9E This code ends the macro instruction.
DEL 127/255 7FIFF Delete last character input to buffer.



Function Code Summary

Control
Code

ESC

ESC #
ESC* 0

ESC * 1
n1n2mim2

ESC$0
ESC $1
ESC-1

ESC-0
ESCO

ESC 1
ESC 2

ESC3n

ESC 4

ESC 5
ESC7n

ESC 8
ESC 9
ESC =
=SC >
ESC @
ESC!
ESCan
ESCbn

ESCAnN

Decimal

27/155
35
420

421 n1n2mi
m2

36 0
36 1
451

450
48

49

50

51n

52

53
55n

56

57

61

62

64

33

97 n

98 n

65 n

Hexi-
decimal

1B/9B
23
2A, 30

2A, 31 n1n2
mi1 m2

24,30
24,31
2D 01

2D 00
30

31
32

33n

34

35
37n

38
39
3D
3E
40
21
61n
62 n

41n

Function

This code used for expansion control
codes.

Accepts 8th bit “as is” from host CPU.

Copies fonts in character ROM into
download RAM

This code defines the download
character into RAM

Cancels the download character set.
Selects the download character set

All data after this code is printed with
underlining.

Cancels “ESC-1" underline mode.

This code changes line feed length to
1/8”.

This code changes line feed length to
7/72".

This code changes line feed length to
1/6".

This code changes line feed length to
n/144”. The value of n can be from 1 to
127.

This code selects character ROM set
of italic characters.

This code cancels ESC 4.

This code selects the international
character set.

This code enables printing even
though paper “out” sensor switch is
“on’”

Cancels “ESC 8" mode.
This code sets 8th bit to logic-0.
This code sets 8th bit to logic-1.

Software ‘Reset” command, re-
initialize all parameters to the power
“on” condition.

This code selects the macro
instruction.

This code sends a one-time-only
vertical feed of n lines.

This code sends a one-time-only
horizontal tab of n columns.

This code changes line feed length to
n/72”. Value of n can be from 1 to 127.
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Control Hexi-

Code Decimal decimal Function

ESC B 1 66 1 42 01 Sets 10 CPI.

ESCB2 66 2 42 02 Sets 12 CPI.

ESCB3 66 3 42 03 Sets 17 CPI.

ESCCn 67 n 43 n Sets form length to n lines. Value of n
can be from 1 to 127.

ESCCOn 670n 4330 n Sets form length to n inches. Value of
n can be from 1 to 32.

ESCD

nn...nNUL 68nn0 44 n n 00 Clears current tab set and sets new

tabs. Value of n is acceptable 1 to 255.
(In case of 7-bit interface, 1 to 127.)

aNC uble's
One-time line feed of n/144”
ESC Kn1n2 75 n1 n2 4B n1n2 480 dots pitch of bit-image-column-

scan mode is selected. Number of
columns are determined n1 + n2 x 255.

ESC L n1n2 76 n1 n2 4C n1n2 960 dots pitch of bit-image-column-
scan mode is selected. Number of
columns are determined n1 +n2 x 255.

ESCMn 77n 4D n Sets LH-margin. Value of n can be up
to maximum number of CPI. But in
case of a 7-bit interface, up to 127.

ESC Nn 78 n 4En Sets skip-over perforation to n lines.
ESC O 79 4F Resets skip-over perforation to zero
lines.
ESC P
nn...nNUL 80nno0 50 n n 00 Sets VT positions (vertical tab); default
is every 6 lines.
ESCQn 81n 51 n Sets RH-margin. Value of n can be up

to maximum number of CPI. But in
case of a 7-bit interface, up to 127.

ESCRn 82n 52 n Sets header line position. Value of n
can be from 1 to 16.

ESC +...RS 43,30 2B,1E Defines the macro-instruction

ESCSO0 830 53 00 Superscript mode is selected.

ESC S 1 831 53 01 Subscript mode is selected.

ESCT 84 54 Cancels “ESC S” and “ESC U”.

ESCU 1 851 55 01 Selects uni-directional print mode.

ESCUO 850 55 00 Cancels uni-directional print mode.
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Control
Code

ESC W 1

ESCWO0
ESCY 1
ESCYO

ESCy
n1n2mim2

ESCz
n1n2mim2

Decimal

871

870
89 1
890

Hexl-
decimal

57 01

57 00
59 01
59 00

121n1tn2mim2 79n1n2mim2

122n1n2mim2 7An1in2mi1m2

Function

Double-wide pitch print mode is
selected.

Cancels “ESC W 1" mode.
Enables buzzer.

Disables buzzer.

Prints dual-density graphics with
double-speed.

Prints quadruple-density graphics.
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GEMINI’S PARALLEL INTERFACE

Parallel Interface Specifications

The Gemini-10X and Gemini-15X printers have the following
operational specifications:

Paraliel Interface Specs
Data transfer rate: 1,000 to 6,000 CPS

Synchronization system: Via externally supplied
STROBE pulses

Handshake: ACK and BUSY signals

Logic level: Compatible with TTL level
The Connector Signals and Their Functional Descriptions

To understand the “mating” of Gemini with your computer, let’s
consider the function of the pins and the signals they convey.
Figure N-1 provides a summary of the signals.

Pin 1 carries the STROBE pulse signal, which is normally kept
at a high level (after the signal goes low, the data is read). Pins 2
through 9 carry the data, in 7-bit or 8-bit bytes. When the data is
“1;" the signal level is high, and the level goes down when the data
is “0”

Pins 10 and 11 carry the “handshake” signals: ACK and
BUSY. ACK is a pulse signal with a pulse-width of approximately
9 microseconds, which is generated when the data is received.
When this pulse signal has been completed, the next data
acceptance is permitted. BUSY is a signal at DC level that
indicates the operating condition of the printer. When this signal
goes low, the next data acceptance is permitted.

Pin 12 is the PAPER END signal connector. This DC signal
is normally low, and goes high when there is a “no-paper”
condition. (Note: DIP switch number 2-1 also controls the paper-
empty status.)

Pin 13 connects another output DC signal, this one for
indicating when the printer is online.
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i

Pin no. Signal name 110
1 STROBE Input
29 DATA 1-8 Input
10 ACK Output
1 BUSY Output
12 PAPER END Output
13 SELECTED Output
14 N/C =
15 N/C —_
16 SIGNALGND —
17 CHASSISGND —
18 +5VDC Output
18-30 Twisted-pair —
returns for
Pins 1-12
31 INPUTPRIME  Input
32 ERROR Output
33 EXT GND -
34-35 N/C -
36 N/C —

Function

Reads in the data

Communicates bytes of data
Acknowledges receipt of data
Indicates receptiveness to more data
Notifies that you're out of paper
Online mode indicator

(unused)

(unused)

Signal ground

Frame ground

External +5VDC Power (max. 50ma)
Return signals, conveyed by
twisted-pair cable

Resets printer: clears buffer

and initializes

Indicates offline mode

External ground

(unused)

(TTL high level)

Figure N-1. The parallel interface signals and their names, pins,
I/O classifications, and functional summary.
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The groundings are provided by three pins. Pin 16 is the signal
ground, 17 is the chassis ground, and pin 33 is the external ground.
Pin 18 carries 5 volts of direct current.

Twisted-pair return signals for pins 1 through 12 are conveyed
by pins 19 through 30, respectively.

Pin 31, INPUT PRIME, carries the signal for resetting the
control logic. When this signal goes low, the printer is initialized
and the memory buffer is cleared. Another output signal, ERROR,
is carried by pin 32. When Gemini is off-line or disabled by an
abnormal state, the ERROR signal goes low.

Pins 14, 15, 34, 35, and 36 are unused.

| SignalName | Circuit Example ]
Input
47kg % 74LS compatible
DATA1—8 [>C
O
ATk % 15353 compatible
STROBE : o_&_wq_{>o_
470pF " =
Output
4.7 kg_% 74LS compatible
BUSY,ACK °<}
o

Figure N-2. Sample circuit for parallel interface.

ACK !
i
1
ie— ApPPIOX. —pie— APProx. — s

H 9 ;sec. 9 usec. !

DATA !
|
:
= S
i T
]

T = more than 0.5 ysec.

STROBE

BUSY

Figure N-3. Data-transfer timing chart for parallel interface.
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Code Chart

This chart shows the code numbers in decimal, hexadecimal, and binary

form.
Decimal Binary Hexa- Decimal Binary Hexa-
decimal decimal

0 00000000 00 36 00100100 24

1 00000001 01 37 00100101 25

2 00000010 02 38 00100110 26

3 00000011 03 39 00100111 27

4 00000100 04 40 00101000 28

5 00000101 05 41 00101001 29

6 00000110 06 42 00101010 2A

7 00000111 07 43 00101011 2B

8 00001000 08 44 00101100 2C

9 00001001 09 45 00101101 2D
10 00001010 0A 46 00101110 2E
11 00001011 0B 47 00101111 2F
12 00001100 0C 48 00110000 30
13 00001101 oD 49 00110001 31
14 00001110 OE 50 00110010 32
15 00001111 OF 51 00110011 33
16 00010000 10 52 00110100 34
17 00010001 1 53 00110101 35
18 00010010 12 54 00110110 36
19 00010011 13 55 00110111 37
20 00010100 14 56 00111000 38
21 00010101 15 57 00111001 39
22 00010110 16 58 00111010 3A
23 00010111 17 59 00111011 3B
24 00011000 18 60 00111100 3C
25 00011001 19 61 00111101 3D
26 00011010 1A 62 00111110 3E
27 00011011 1B 63 00111111 3F
28 00011100 1C 64 01000000 40
29 00011101 1D 65 01000001 41
30 00011110 1E 66 01000010 42
31 00011111 1F 67 01000011 43
32 00100000 20 68 01000100 44
33 00100001 21 69 01000101 45
34 00100010 22 70 01000110 46
35 00100011 23 71 01000111 47
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Decimal Binary Hexa- Decimal Binary Hexa-
decimal decimal
72 01001000 48 116 01110100 74
73 01001001 49 117 01110101 75
74 01001010 4A 118 01110110 76
75 01001011 4B 119 01110111 7
76 01001100 4C 120 01111000 78
77 01001101 4D 121 01111001 79
78 01001110 4E 122 01111010 7A
79 01001111 4F 123 01111011 7B
80 01010000 50 124 01111100 7C
81 01010001 51 125 01111101 7D
82 01010010 52 126 01111110 7E
83 01010011 53 127 01111111 7F
84 01010100 54 128 10000000 80
85 01010101 55 129 10000001 81
86 01010110 56 130 10000010 82
87 01010111 57 131 10000011 83
88 01011000 58 132 10000100 84
89 01011001 59 133 10000101 85
90 01011010 5A 134 10000110 86
91 01011011 5B 135 10000111 87
92 01011100 5C 136 10001000 88
93 01011101 5D 137 10001001 89
94 01011110 5E 138 10001010 8A
95 01011111 5F 139 10001011 8B
96 01100000 60 140 10001100 8C
97 01100001 61 141 10001101 8D
98 01100010 62 142 10001110 8E
9 01100011 63 143 10001111 8F
100 01100100 64 144 10010000 80
101 01100101 65 145 10010001 91
102 01100110 66 146 10010010 92
103 01100111 67 147 10010011 93
104 01101000 68 148 10010100 94
105 01101001 69 149 10010101 95
106 01101010 6A 150 10010110 96
107 01101011 6B 15t 10010111 97
108 01101100 6C 152 10011000 98
109 01101101 6D 153 10011001 9
110 01101110 6E 154 10011010 9A
111 01101111 6F 155 10011011 9B
112 01110000 70 156 10011100 9C
113 01110001 7 157 10011101 9D
114 01110010 72 158 10011110 9E
115 01110011 73 159 10011111 9F

......
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Decimal Binary Hexa- Decimal Binary Hexa-
decimal decimal
160 10100000 A0 184 10111000 B8
161 10100001 Al 185 10111001 B9
162 10100010 A2 186 10111010 BA
163 10100011 A3 187 10111011 BB
164 10100100 Ad 188 10111100 BC
165 10100101 A5 189 10111101 BD
166 10100110 A6 190 10111110 BE
167 10100111 A7 191 10111111 BF
168 10101000 A8 192 11000000 Co
169 10101001 A9 193 11000001 C1
170 10101010 AA 194 11000010 C2
171 10101011 AB 195 11000011 C3
172 10101100 AC 196 11000100 C4
173 10101101 AD 197 11000101 C5
174 10101110 AE 198 11000110 C6
175 10101111 AF 199 11000111 Cc7
176 10110000 BO 200 11001000 C8
177 10110001 B1 201 11001001 C9
178 10110010 B2 202 11001010 CA
179 10110011 B3 203 11001011 CB
180 10110100 B4 204 11001100 CC
181 10110101 B5 205 11001101 CD
182 10110110 B6 206 11001110 CE
183 10110111 B7 207 11001111 CF
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Decimal Binary Hexa- Decimal Binary Hexa-
decimal decimal
208 11010000 DO 232 11101000 E8
209 11010001 D1 233 11101001 E9
210 11010010 D2 234 11101010 EA
211 11010011 D3 235 11101011 EB
212 11010100 D4 236 11101100 EC
213 11010101 D5 237 11101101 ED
214 11010110 D6 238 11101110 EE
215 11010111 D7 239 11101111 EF
216 11011000 D8 240 11110000 FO
217 11011001 D9 241 11110001 F1
218 11011010 DA 242 11110010 F2
219 11011011 DB 243 11110011 F3
220 11011100 DC 244 11110100 F4
221 11011101 DD 245 11110101 F5
222 11011110 DE 246 11110110 F6
223 11011111 DF 247 11110111 F7
224 11100000 EO 248 11111000 F8
225 11100001 E1 249 11111001 F9
226 11100010 E2 250 11111010 FA
227 11100011 E3 251 11111011 FB
228 11100100 E4 252 11111100 FC
229 11100101 E5 253 11111101 FD
230 11100110 E6 254 11111110 FE
231 11100111 E7 255 11111111 FF
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Alternating current (AC) is the type of electricity used in household wiring.
It's called “alternating” because the electrical flow rapidly alternates in
direction. The Gemini printers operate using standard 120 volt AC, + 10%.

Alphanumeric is a character that is a letter of the alphabet, a numerical
symbol (a numeral), or any other symbol in a set of characters.

American Standard Code for Informational Interchange (ASCII) is a widely
accepted system for using the numerals 0 through 127 to represent
alphanumeric and symbolic characters.

Beginner’s All-purpose Symbolic Instruction Code (BASIC) is a computer
language found on personal computers and used (with some variations) for
most small-computer programs.

Binary is a term that, in a general sense, pertains to a choice or condition
in which there are two possibilities. Specifically, it is used relative to
computers to refer to the binary mathematical numeration system involving
only two digits: one and zero. Computers code data in binary.

Bit is the building block of computer memory that represents one of two
values: zero or one, yes or no, on or off. A bit is a binary digit (0 or 1) that
is grouped into a 7-unit or 8-unit entity called a byte, which conveys data
in a computer system.

Byte is the standard unit for measuring computer memory that consists of
a grouping of adjacent binary digits (such as 00000111 to represent the
quantity “7”"), which are manipulated as a unit by the computer. A byte can
represent one character.

Buffer is a temporary storage area that is used to balance the difference
between the operating speed of your computer and Gemini. The standard
buffer capacity of Gemini is 816 bytes, with an optional capability of over
8,000 more bytes.

Capacitor is an electrical device that usually consists of layers of
conducting and nonconducting materials, used to store energy and to
regulate electrical charges.

Cathode ray tube (CRT) is the display screen on your microcomputer.

Central processing unit (CPU) is the information-processing “traffic cop” of
the printer. The CPU receives data from the interface circuit (from your com-
puter) and transfers that data to the print-head circuitry.

Character is the word for a representative symbol (such as the letter “A” or
the numeral “5” or the “$” sign), which conveys all or part of an idea. The
Gemini 10x printers offer 96 standard ASCII characters, 96 italic characters,
64 special characters, 32 block graphic characters, 96 downloadable
characters as well as 88 foreign characters.
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Characters per second (CPS) is a measurement of printing speed, like miles
per hour for an automobile. The Gemini printers have a print speed of 120
CPS at 10 characters per inch (CPI).

Chip is a small integrated circuit that is made from multiple layers of silicon
and other materials, which conducts electricity in a manner that renders the
device capable of handling computer-logic tasks.

Computer is adevice that can automatically process and execute a sequence
of mathematical or logical operations.

Computer language is the set of software instructions understood by the
computer that allows the user to communicate human ideas through
electronic devices.

Data is a collection of factual information, converted to a form (coding) that
allows it to be stored, transmitted, and manipulated by computers and their
peripherals.

Diode is a semiconductor, such as the light-emitting diode (LED) that is each
lamp on the printer’s control panel.

Direct current (DC) is electrical current that flows in one direction (“directly”),
such as with devices powered by flashlight batteries. The Gemini power unit
converts the input AC power into voltages of +5V DC (which is used as a
power supply for the CPU, ROM, and RAM), +8V DC (used to hold the
positions of the motors and as a power supply to reset the timing circuit),
* 24V DC (used to drive the solenoids of the print head, and the motors).

Down-Loading (Down-Loadable Character Sets) is the ability to transfer
programmed character codes from a computer to a receptive peripheral
device (Gemini 10x, 15x) that contains storage RAM for such “down-loading”
of specially created symbols.

Dual In-line Package (DIP) switch is a set of “‘microswitches” that allows you
to quickly convert your machine to perform important functions.

Dump is a term for copying a storage file from the computer onto a line printer
or other peripheral device.

Escape character is the signal sent from your computer to Gemini, via your
pressing the ESC key on the keyboard, that initiates one of the escape-
function codes that control some of the printer’s key operating parameters.
In BASIC, sending CHR$(27), which is the code for ESC, initiates one of the
ESC function control commands.

File is a collection of related records that are treated as a single set of data
for purposes of storage, retrieval, and transmission.

Form Feed (FF) is a paper-advancing function that is initiated by pressing
the FF button on the control panel while the printer is in the “local” mode.
FF advances the paper around the platen and stops at the first line of the
next page. FF may also be activated through software control.
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Glossary

Fuse is an electrical safety device consisting of a metal wire (within a glass
tube) that melts and interrupts the circuit when the amperage exceeds a
predetermined point.

Hardware is the set of tangible parts of a computer system: the computer,
printer, and other peripherals — everything in a computer system except the
information contained in that system.

Input/Output (I/O) is the exchange of data between the computer and the
printer. For example, your Gemini takes input from the computer in the form
of data; when it cannot accept any more for the time being, Gemini sends
output in the form of a “BUSY” signal, telling the computer to wait.

Interface is the common boundary (physical connection) between two
hardware items (such as your computer and Gemini) or between two systems.
The interface permits the transfer of data and intelligent communication.

Hexadecimal is the mathematical numeration system with a base of 16
(compared with 2 in the binary system and 10 in the decimal system).
Appendix | presents the hexadecimal and decimal equivalents for the ASCI|
coded characters.

K stands for kilobyte, specifically 1,024 bytes. Computer memory is often
expressed in terms of K.

LED, see Diode.

Line Feed (LF)is a paper-advancing function that is initiated by pressing the
LF button on the control panel of your Gemini. When this button is depressed,
the paper advances one line; when this switch is held down, consecutive
paper-feeds result for as long as the button is depressed.

Local defines a condition in which the communication link between the
printer and the computer has been interrupted and the printer is not on-line.
The on-line control panel button is used to switch the printer between being
local and on-line with the computer.

Macro Instruction is the ability of a peripheral device (Gemini-10X/15X) to
accept a single control code to do the work of a multi-command series of
codes.

Main memory refers to the electronic circuits that are instantaneously
available to the computer, circuits containing storage of the software and
data currently being used.

Microprocessors are the “brains” of the personal computer. The most
commonly used types, each about the size of a stack of three dimes, are the
8080, Z-80, and the 6502.

Megabyte is equivalent to 1,024 kilobytes of memory. Note: Because
computers work with binary numbers, K equals 2'° (or 1,024) bytes, rather than
a thousand bytes as “K” would imply; similarly, a megabyte equals 2 K.
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Glossary

Off-line is a condition in which your printer can relate to itself but is unable
to communicate with your computer.

On-line is a condition in which the printer is interfaced with the computer
and is ready to receive data transmission.

Parallel transmission is a type of interface in which each byte of data is
transmitted from the computer to the printer, arranged so that each bit is sent
on a separate wire, side-by-side (in “parallel”).

Peripheral is any device used by a computer to communicate, including
printers, monitors, and disk drives.

Random Access Memory (RAM) is an array of semiconductor switches that
stores information in the form of bits. RAM storage changes as the printer
performs its tasks. The RAM is the main memory that the user can alter and
might be called the “Read/Write Memory:’ In the Gemini printers, the RAM
consists of 816 bytes of storage for data transferred from the interface circuit
to the print head circuit.

Read is to obtain data from a computer storage media or from user input.

Read-Only Memory (ROM) is a type of main memory that comes from the
manufacturer with data or programs that cannot be modified by the user.
Unlike most RAMs, the contents of a ROM are not lost by turning the power
“off’

Resolution is the degree of detail that the user can obtain with different
printing modes. The Gemini printers offer 60 x 72 low-resolution, 120 x 144
high-resolution and 240 x 144 ultra high resolution bit image graphics.

Serial transmission is a type of communication in which each byte of data
is transmitted from the computer to the printer, arranged so that each bit is
sent on one wire, end-to-end (‘“serially”).

Software is the set of tasks or programs that makes hardware perform
particular functions.

Subscripts are those characters that are printed beneath the baseline for
standard-size characters. The “2” is a subscript in H,0, the chemical notation
for water.

Superscripts are characters above the baseline of characters. The “2” is a
superscript in E = mc?, Einstein’s simple equation for the relationship of
energy to mass.

Throughput is the total printing time, including data acquisition and line feed
time.

Write is to copy, generally from internal to external storage.

257



Index

alphanumeric  71-72

Apple computers  151-164
ASCIl code 58, 82, 226, 230
Atari computers  165-178

“back-pass” loading 28-30
backspacing 135
BASIC 59-60
bidirectional printing 128
binary 59, 93
bit image column scan

(see dot graphics)
bit-selection

(see DIP switches)
block graphics 84, 104-108
“bottom-pass” 28-31
buffer 7-8
buzzer control 139-140

casing removal 143-145
carriage return (CR) 68, 133
character strings, CHR$ 59-60
character styles 232-240
checklist for a new Gemini 217
circuit for parallel interface 248
clamp lever 23, 26
cleaning Gemini 143
column settings 84-85, 91-92
Commodore computers 179-191
condensed type 62-63, 66, 125
connecting cables 53-54
consumer response 261
control board 6-8
control codes 123-140, 242-245
back cover
control curcuit block
diagram 251

258

control panel 1-2, 5-6
cover 217-219
CPU 47-48

decimal codes 59, 226-230, 250-253

DIP switches 1-2, 49-53

dot graphics 90-97, 108, 136

double-strike mode 64, 67, 73, 85

downloadable characters 115-121,
137-138

elite printing (12 CPI)
65, 67, 85, 125
emphasized mode 66-67, 126-127
enlarged mode (5, 6, & 8.5 CPI)
66-67, 125
escape codes 123-140
exploded view 6-7

fixing screws 231

font style control 123-124
font pitch control 124-126
form feed (F.F.) 5-6, 130-132
French characters 99-100
function codes 58, 123-140
fuse replacement 144-145

German characters 100
glossary 254-257
grounding 3, 248

hexadecimal 59
horizontal print-head
position control 133-135



IBM-PC  192-193

italic characters 45, 66, 124
impact printing 4-5
initialization 55

interfacing 2, 47-48, 54
international character sets 51,
124, 231

line feed (L.F.) 5-6, 71, 129-130
line spacing 70-71
logic-seeking 6

macro commands 120-121, 139

maintenance 143-149

margin codes 134

mathematical and scientific
characters 101-102

matrix printing 45, 72, 83-85

monetary characters 101

normal printing (10 CPI)
64-65, 67

online button 5-6, 62
on/off power switch 1-2
operating environment 9
Osborne computers  194-205

paper-out indicator 5
paper separator & guide
4,217-219
paper loading 13-31
parallel interface
2, 48, 53-54, 246-249
pin-out charts
163, 177, 193, 195, 207
pins 246-248
platen knob 1-2
plotting characters 102-104
power unit 6-7
print commands (see
BASIC and function codes)
print head 3-4, 37, 81-83, 146-147
programs in BASIC

63, 76-77, 89, 97, 105, 107, 111-112,

117-119, 121

RAM 241

ready lamp 5

release lever 16-17
reset function

(see initialization)
ribbon loading 32-37
roll paper holder & shaft
4,217-219

ROM 241

self-test 39-45

serial interface 2, 55
snap levers 14-15
Spanish characters 100
specifications for Gemini
10-11

STROBE pulse 246-249
subscripts 66, 73, 85, 128
superscripts

66, 73, 85, 127

timing chart 258

tractor unit  4-5, 14-16, 22-23
TRS-80 206-216

type styles 64-65, 71-74

underlining 84, 127
uni-directional printing 128

vertical spacing 85-90
vertical tabs 132

warnings for print head 17, 146
word-processing software 74-78

259



Consumer Response

The editors and publisher of this Gemini User’s Manual are
interested in receiving any comments or suggestions that
you, the consumer, may have regarding this publication.

Please direct your response to:

The Publisher
Gemini User’s Manual
cl/o Star Micronics, Inc.
P.O. Box 1630
El Toro, California, U.S.A. 92630
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STAR MICRONICS, INC.

REGIONAL TECHNICAL SERVICES OFFICES

%

STAR MICRONICS, INC.
P.O. Box 1630

El Toro, CA 92630

(714) 768-4340

STAR MICRONICS, INC.

P.O. Box 612186

Dallas/Ft. Worth Airport, TX 75261
(214) 456-0052

STAR MICRONICS, INC.
888 Washington Street
Suite 311

Dedham, MA 02026
(617) 329-8560

STAR MICRONICS, INC.
500 Park Blvd.

Suite 645

Itasca, ILL 60143

(812) 773-3717
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Federal Communications Commission
Radio Frequency Interference Statement

“This equipment generates and uses radio frequency energy and if not
installed and used properly, that is, in strict accordance with the manu-
facturer’s instructions, may cause interference to radio and television
reception. It has been type-tested and found to comply with the limits for
a Class B computing device in accordance with the specifications in Sub-
part J of Part 15 of FCC Rules, which are designed to provide reasonable
protection against such interference in a residential installation. How-
ever, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause interference to radio or tele-
vision reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one
or more of the following measures:

¢ Reorient the receiving antenna

* Relocate the computer with respect to the receiver

e Move the computer away from the receiver

¢ Plug the computer into a different outlet so that computer and re-
ceiver are on different branch circuits.

If necessary, the user should consult the dealer or an experienced radio/
television technician for additional suggestions. The user may find the
following booklet prepared by the Federal Communications Commission
helpful: “How to Identify and Resolve Radio-TV Interference Problems.”
This booklet is available from the US Government Printing Office, Wash-
ington, D.C., 20402, Stock No. 004-000-00345-4.”
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DIP SWITCH GUIDE

Dip Switch 1 When  When Factory
Pin No. Function “ON” “OFF” Setting
1-1 Selection of Character Set Contingenton pinno.4 .. ... ... . ... . ... .. ON
(See Figure 4-5)
1-2 Print Mode Normmal/Emphasized . . ................... ON
1-3 Set of Print Pitch 10CPIN7CPI ON
14 Selection of Character Set Contingentonpinno. 1 .................. ON
(See Figure 4-5)
15 Line Feed Value kinch/Y%inch . . . . .. .. . ... .. .. ON
16 Selection of International ~ Combinationsof . . ... .. . ... .. .. ... . .. ... ON
1-7 Character Set and switch settings . . ... ... .. ... .. .. .. ... .. ON
18 Form Length produce varied output, .. ... .. ... ... ... ON
(See Figure 4-6)
Dip Switch 2 When  When Factory
Pin No. Function “ON” “OFF” Setting
21 No-paper detection Signals paperout/No signal . . .. ... ... .. .. ON
22 Buffer full Prints at Printsat .. ... ... ... ... .. OFF
full buffer each CR code
2-3 Bit selection 7-bit interface/8-bit interface . . ... ... ... .. OFF
24 Automatic Line Feed Automatic feed/Nofeed. . . ... ... ..... ... OFF
DIP SWITCH STATUS CHART
DIP SWITCH 1: ON OFF
Pin 1:
Pin 2:
Pin 3:
Pin 4:
Pin 5:
Pin 6:
Pin 7:
Pin 8:
DIP SWITCH 2:
Pin 1:
Pin 2:
Pin 3:
Pin 4:

You may wish to use this chart to keep track of the DIP Switch settings of the Gemini. This may
come in handy as a good reference if things are not going as planned.
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Warranty

STAR MICRONICS, INC. warrants this product to be
free from defects in material and workmanship for a period
of 180 days (90 days for the print head and ribbon).

o el
! z

B e

This warranty covers any and all product failure due to
defects in material and workmanship within 180 days (90
days for print head and ribbon) from the date of original
purchase. Star Micronics, Inc. will repair or, at its option,
replace those components that prove defective, provided
the product is returned (properly packed and shipping
prepaid) to the nearest authorized Star Micronics Service
Center, or to the dealer from whom the product was pur-
chased.

Application for warranty coverage will not be granted
by Star Micronics, Inc. if:the defect or malfunction was
caused by abuse or misuse of the product, operation not
within the manufacturer’s recommended specifications, or
as a result of modification made by anyone other than an
authorized service representative of Star Micronics, Inc.

Requests for warranty service should include a dated
proof of purchase, a written description of the problem, and
any accessory item (such as the interface/option character
set). With your Gemini printer, you received a New Product
Limited Warranty card and printer registration card. Please
take a moment to fill them out, and mail your registration to
the warranty processing center for Star Micronics, Inc.

National Service Headquarters
Star Micronics, Inc.
P.O. Box 1630
El Toro, California 92630
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