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1

The Apple //c
and Its Family Tree

The personal computer industry is still in its infancy. Many of the firms
that were tops in the field only a few years ago have vanished without a
trace. Others have been swallowed up by big conglomerates or have fallen
into the jaws of bankruptcy.

But at least one company has remained consistent in its dedication to
personal computers. That company has been producing machines since
1977, and its machines are generally acknowledged to run the greatest
variety of software. It's not exactly surprising that the name of that com-
pany is Apple Computer, Inc.

Apple Computer began its career with the Apple I, a cassette-based
machine that in its day was a marvel of construction. It actually arrived
fully assembled, and that alone sufficiently distinguished it from its Kkit-
based rivals to merit a place in posterity.

Looking back at it from today’s perspective, that machine wasn't much
to brag about. The BASIC programming language it used could only handle
integers; dollars-and-cents calculations were out of the question. And the
only way you could use it to store information was via tape storage—audio
cassette tape, at least, not punched paper tape. Still, other companies
tried to get along with even less sophistication.

Apple, on the other hand, decided to improve its product. It wasn’t long
before the firm introduced the Apple //. And Apple didn’t stop there. After
that came the Apple //+, with floating-point (decimal) BASIC, the Apple ///,
Lisa, the Apple //e, the Macintosh—and now the Apple //c. The mind
boggles at the sheer quantity of equipment developed and refined over so
short a period of time. Computers aren’t just things you can throw to-
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gether overnight. For each modification of an existing model, as well as for
each new model, plans have to be made well in advance.

The Apple // family remains the most successful product the company
has ever produced, and Apple remains fully committed to it. Despite all the
hoopla over new machines, Apple / machines have stood their ground in
the computer marketplace. They're being used in literally millions of Ameri-
can homes and offices for everything you can think of from game playing to
controlling sophisticated scientific instruments.

The versatility of Apple / computers is one of the biggest reasons why
the machines have been so popular. Another secret of their success is
simply Apple’s commitment to them. Every time industry pundits begin
complaining that the Apple // is an old-fashioned relic (meaning more than a
year old), Apple manages to silence their complaints by introducing a new
model with features omitted from previous versions. And in doing so,
Apple makes sure the new machines are compatible with the old so that
they can take advantage of the huge number of software packages already
in existence.

Somewhere, someone is trying to make you think you can believe in
Apple. It’s quite possible they've succeeded. One manufacturer of IBM
personal computer products succumbed to Apple’s overpowering presence
and developed a successful product that in effect turns the much more
expensive IBM Personal Computer into a member of the Apple // family.
Why would anyone want to go that far? To answer that question, and to
explain what’s special about the Apple //c, a brief digression is in order.

The Anatomy of a Computer

Computers are simple. They’re made up of only three basic components:
hardware, software, and firmware. That may seem like a mouthful to you,
but it’s really easily digestible.

Hardware is the sum total of the electronic and mechanical parts from
which the computer system is built. It’s the tangible stuff you can see
and touch.

Look inside the cabinet of a computer, and you'll see some printed circuit
boards, some wires, and some electronic parts known as resistors and
capacitors. They help manage the electricity coursing through the machine,
but they’re not the stars of the show. The leading roles are played by a
few black rectangles known as integrated circuits, or chips. They contain
thousands of electrical switches and connections that have been squeezed
down into extremely compact size.

The most important of the chips is the microprocessor. It does the actual
computing: it manipulates data. Two kinds of memory chips help it out.
RAM—random access memory—stores information so that the micro-
processor can use it. RAM chips don’t change, but the information stored
in them does. In fact, if you turn off the machine, the information disappears
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forever. If you like, you can think of RAM as the computer’s workspace.
The more of it there is, the more complicated the tasks the computer can
perform.

Memory chips, called ROM (pronounced “rahm”)—read only memory—
store information which can’t be changed. They store firmware—data that
tells the computer how to handle its most primitive functions, such as what
the machine should do when you turn it on or type your name on the
keyboard. What’s important about firmware is not how much there is, but
what it does.

As a general rule, hardware and firmware are not easily changed. You
may be able to augment them, if that has already been planned for in the
design of the machine, but the fundamental design will remain what it is
forever. And the limitations on the hardware ultimately limit what your
computer can do. Think of it in vehicular terms: if you've got a bicycle,
you won't be able to make it go 180 miles an hour no matter how hard you
try.

Firmware is actually a special type of software. Software tells the com-
puter what to do. It may be stored on a disk or a cassette tape, or you
may even type it in, but software is simply a set of instructions that make
your computer perform a particular task. When you run a program on the
computer, you are actually using software. Software is what lets your
computer play a game one minute and work on a complicated mathematical
model the next. Back to our analogy: even if you've got a car that can go
400 mph, it won’t be able to get up to speed until you find a driver who's
willing to go that fast. That driver is the software.

The hardware you choose is important because software is machine-
specific; it will only run on the machine it was designed for. And now you
begin to see the beauty of the Apple //c. As part of the august, noble, and
long-lived Apple // family, the //c will run virtually all the software devel-
oped for this group of computers. And software is what makes a computer
perform its magic.

Software and Support

If a computer’s going to help make you more productive in your daily
life, it must run the software you need. And what the computer industry
calls “support”—help when you need it—must be available. Without both,
no computer is worth purchasing.

If a computer has been on the market for a long time, you can usually
assume you'll have access to a large vault of software for it. Aside from
the usual collection of games, there should be word-processing, database,
numeric-analysis, telecommunications, and graphics packages all out there
waiting to be bundled up in your arms and taken home. With a brand-new
model, you usually have to wait for the software to bloom; if sales of the
machine turn out to be sluggish, you may just have to wait forever.
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By being compatible with the rest of the Apple // family, the Apple //c
neatly solves that problem. It’s a brand-new machine that just happens to
be designed to run literally thousands of programs already on the market.

As one of the pioneers in personal computers, Apple has had a major
edge on most other companies. That “edge” is important. Since the in-
ception of the Apple //, the quantity of Apple software has grown by leaps
and bounds. Because the Apple // family has been in existence for so long,
there’s a huge library of software for it. With the proper software, you can
turn an Apple into a game player, an economic forecaster, a word processor,
a musical instrument, a personal tutor, or just about anything else you can
think of. In a category like word processing, you can actually choose among
dozens of different programs, each with its strengths and weaknesses.
Although the IBM family is gaining strength, no other group of computers
runs as much different software as the Apple // family. Because the //c
runs virtually all of this software, you can use it now—not a year from
now.

So the Apple //c is definitely a reasonable choice. You can buy it, plunk it
down on your desk, and actually get some productivity out of it. People
have been doing just that with its older brothers for quite a while now. And
the //c comes packed with quite a few goodies that were extra-cost options
on those older models.

The Evolution of the Apple / Series

» Option Apple //+ Apple //e Apple //¢

64K Memory 0
64K Expansion Memory N/A
80-Column Output
Uppercase/Lowercase
Serial Printer Port
Serial Modem Port
Disk Drive w/Controller
Game 1/0

Mouse 1/0

RAM Disk

ProDOS Compatible

Note: O =0Optional, | =Included, N/A=Not Available.

N/A
|

O OO —0O0 00 oo
- — 0O — 000 — 0 0o —
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The Portable Dilemma

One day you may wake up and discover that you desperately need a
computer. There can be any number of reasons. You've just made a
fortune in the stock market and you want to keep track of it. Or maybe
you've just lost a fortune (you do have enough left to buy a computer,
though) and you want to figure out how it happened. Or you need some-
thing to help you write the Great American Novel, and you're aware that
typewriters have become all but obsolete.

You buy the computer. After learning how to make it work, you realize
you've become dependent on it. You actually use it more than any other
tool you've ever owned. And it comes as quite a surprise that you miss it
when both of you aren’t in the same place at the same time.

What happens when you're away from your desk? Do you suddenly
remember what you want to do and have to wait until you get back to your
computer to deal with all the things that need to be taken care of? You
know, like that $2,100.00 check your client sent you—or was it $2,010.00?
Or $2,000.10? What was that great thought you had while you were out of
town last week for that sales meeting? If only you could remember it, you
just know it would make a big impact on the business.

Having a computer on your desk (or the coffee table, as the case may
be) is not always the most practical solution to your needs. Sometimes
you'll work with a computer in the office and then remember some small
detail you've forgotten—but not until you're home. You can duplicate the
setup at home, but what happens if you go on the road? You can’t possibly
expect to keep or find copies of your computer hardware or software
everywhere you might go.

What's Portable, Anyhow?

Look around and you'll notice that a whole new range of computers has
recently become available. These machines can be called anything from
portables to transportables to lap or notebook computers. The one thing
they have in common is that they can be moved from place to place
without major complications.

Archimedes claimed he could move the earth if you gave him a long
enough lever and a place to stand, and given enough muscle and the right
gear, a modern Archimedes could probably move any computer. Both the
Apple //e and the Apple /// can be transported in special carrying cases.
Some of these cases even have provisions for extra hardware and the
video monitors that a computer needs to display its work and yours. There
is even a mammoth carrying case that holds the big IBM PC along with
its keyboard and monitor. But these machines were never meant to be
carried around. If you put four wheels under a barn, that doesn’t make
1t a car.
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Likewise, the fact that a computer comes in a snazzy all-in-one case is
not really a criterion for calling it portable. The Osborne, Compaq, and
Kaypro computers herald themselves as portables, but this nomenclature
is dubious. A more accurate term for them is transportable. They weigh
more than 25 pounds apiece, so they’re not items you'd care to heft on a
regular basis.

Some lighter models move closer to true portability. Apple’s Macintosh
weighs in at 21 pounds. A machine called the Hyperion tips the scales at
19 pounds. Both fit into cases that resemble gym bags. And newer ma-
chines that bend or fold into suitcase-shaped cases are becoming even
lighter.

Lap computers are just that—they fit on your lap and take up about as
much room as a three-ring notebook (hence the alternative name “notebook
computer”). Usually they have LCD (liquid crystal display) screens that
may show as many as 80 columns across (the standard for normal-sized
machines), but are seldom more than a few lines high. Their strength, as
they currently exist, is in storing information in a special type of memory
that can be powered by internal batteries for weeks at a time. But because
lap machines can store only relatively small amounts of data, the user will
usually want to transfer data to a larger, more powerful machine. Most
owners of lap models use them as handy traveling extensions of the bigger
computers they already own.

Designing Your Own Machine

But what if you were to design your own portable machine? First of all,
it should have a handle. That’s not as obvious as it sounds. One major
Japanese “portable” computer doesn’t have one: it’s possible they expect
you to tuck it under your arm. And if you're going to carry your computer
around, it shouldn’t weigh very much. Ten pounds or less doesn’t seem an
unreasonable burden.

When it comes to keyboards, many computer companies go their own
way and introduce supposed “improvements” that can drive good typists
crazy. If you know how to type, you won’t want to go through a long
period of readjustment to a new keyboard. If you don’t know how to
type, you'll want to learn on something that’s standard. Your computer’s
keyboard should employ the most familiar layout, the one used on the IBM
Selectric.

Memory Matters

Memory (RAM) is another important consideration. Computers think in
I's and 0’s. Each of them is called a bit. Put eight of them together and
you've got a byte, which is a lot more useful. A byte is roughly equal to one
character (letter, digit, or punctuation mark) in English, although there are
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Taking a Byte

One byte is equal to eight bits of digital data. It's a useful entity
because eight bits suffice to code 256 different characters. That’s
enough to include all the upper- and lowercase letters of the alphabet,
all the numbers from zero to nine, and over a hundred special
symbols that can be used to control the computer. For most purposes,
therefore, each byte corresponds to one character of memory.

times when a computer will use one byte—a single character—to repre-
sent a more complex instruction.

Memory is expressed in kilobytes, or “K” for short. One kilobyte is
equal to 1,024 bytes, though you can round it off to 1,000 for purposes of
comparison. A computer with 16K of RAM, then, has a workspace of
about 16,000 characters—or roughly ten double-spaced pages of typed
material.

Not long ago, 16K was a common amount of memory supplied with a
computer. Though that may seem like a lot at first glance, some rather
simple software programs can be eight or nine thousand bytes long. It's
not uncommon for software to take fifteen or twenty thousand bytes and
more. And data has to squeeze into RAM along with the software. There
are ways to do this by swapping portions of programs and data into RAM
from somewhere else (such as a disk drive), but such techniques slow
down the software.

Though some fancy programs need more than 200K, the Apple // family
has traditionally done just fine with 64K. You'll double that to be on the

What'’s a Kilo?

Anyone who knows anything about the metric system knows that the
prefix kilo- means “thousand.”” So why is a kilobyte 1,024 bytes?

Computer engineers count in “‘base two,” dealing in digital “‘bits,”
each of which can be either a one or a zero. Rather than using a
number system based on tens, where each column of digits repre-
sents a power of ten, computer engineers figure in powers of two.
The golden number for the ‘K"’ of bytes, 1,024, just happens to be
an even power of two (2'°). The engineers figured it was close
enough to exactly one thousand to get away with calling it a “‘kilo.”
If you're used to the metric system, look at it this way: you get an
extra twenty-four bytes of memory with every K.
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safe side and consider allowing memory expansion when higher-capacity
chips are available.

Seeing Your Ideas

The computer you're designing would be useless if you couldn’t see
what it did. Many portables offer only green-on-black or white-on-black
displays, but you won't settle for that. Since the kids may want to play
games with the machine, and you may want to develop fancy business
graphics, you insist on both color and monochrome capability.

Not only that, but the machine should also be able to take the video
signal that normally drives a computer monitor and convert it to the special
type of signal that a standard TV set can handle. After all, if you're going
portable, you may end up in an awful lot of motel rooms that don’t have
computer monitors but do have color TVs.

The computer must also be capable of displaying 80 columns of charac-
ters across a screen. That’s the standard for a normal 8%2-inch-wide sheet
of paper, and there’s no reason to settle for less. If it can be asked to
display 40 bigger characters on command so that they’re readable on a TV
screen, so much the better.

Storing What You've Done

There should also be some way to store your information when you turn
the power off and everything in RAM suddenly disappears. You could use

An Apple to go.
Apple //c with portable LCD screen (attached), modem (left), mouse (front), carrying case.
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audio tape cassettes, but they’re not terribly dependable and have no place
in the design of a perfect computer. Forget them for now; the industry is
certainly trying to.

What you need is at least one disk drive. Two would be nicer, but that
would add weight and bulk. You'll settle for one disk drive built into the
computer, along with the ability to hook up another one when you settle
down for hard work.

Let’s not forget that the computer must be compatible with a tremen-
dous selection of software! Everything else would be useless if there were
no software to run on your machine. You don't want to go through a
waiting period while software is written, tested, and rewritten for a new
computer. You want one that will do what you want it to as soon as you
get it home.

That’s why you'll use the industry-standard 5%-inch disk drive. The
smaller 3Y2-inch models used on the Macintosh and other machines would
certainly save space and weight, but the thousands of programs available
on 5Y%4-inch disks wouldn't fit into them—either electronically or physically.

Hangin’ on the Telephone

Although our computer will be as self-sufficient as possible, it shouldn’t
be forced to fend for itself. Communications facilities would be nice so that
our machine could talk with others. We should be able to connect it
directly to another computer or let it communicate over the phone lines
through a modem. That’s a MOdulator-DEModulator, a piece of hardware
that can translate a computer’s electronic signals into special audio tones
that can be sent over the phone lines and translate the tones back into
signals a computer can understand.

Modems are serial devices. They communicate with the world one bit at
a time. To do that, they only need one wire for each direction, a ground
wire to complete the circuit, and a couple of more wires to do such things
as detect that another computer is on the other end of the line.

If you want a modem, you'll need a serial port to hook it up to the
computer—a jack where the cable hooks up, along with the internal cir-
cuitry to make it work. Add the serial port to the specifications for your
portable.

Printing and Parallelism

You'll also want to be able to hook up a printer to turn what you see on
the screen into hard copy—paper output that even people without comput-
ers can read.

Printers often communicate with computers in parallel fashion. Unlike
the one-bit-at-a-time serial method, parallel communication deals with all
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eight bits of each byte at the same time. To do that, you need eight
separate wires to send and eight to receive, a ground wire, and wires
to tell each machine that a byte is being sent and wires to let the
computer know when the printer is too busy at the moment to receive
anything further. It’s not hard to make a cable with all those wires, but the
connector for it will be big and bulky—and the internal wiring is no picnic,
either. It'll take up a lot of space in your little portable machine.

Fortunately, many printers can work in serial mode, one bit at a time,
just the way modems do. Solution: add a second serial port so that you can
hook up printer and modem at the same time.

Powering Up

For now, adequate battery power is not available for this sort of design.
There’s just no lightweight, low-cost, self-contained power source that can
run the computer you have in mind. Let’s stick with wall power for the
time being: portability doesn’t necessarily mean you should be able to use
your machine every moment of your life. At the same time, though, we
won't entirely abandon the concept of a battery pack—it’s a good idea and
technology may soon make it practical. In fact, to allow for the possibility
of new power sources and to keep heat from the power supply from
shortening the lives of the delicate electronic components in the machine,
we'll put the power supply outside in its own separate package.

Welcome to the Orchard

That’s some goal you've set for yourself. Will you ever be able to find a
computer that matches your specifications—and one that’s also compatible
with software that runs on Apple // computers?

Of course you will! You either have it in front of you or you're thinking
of buying one. Why else would you be reading this book?

If you fall into the latter category, what are you waiting for? Apple’s //c
meets most of the criteria for your ideal portable computer. And we
haven’t even begun to mention its dozens of other special features, such as
the switch that can change the very way you type or the port that will let
you hook up a useful critter called a mouse faster than you can say “cheese.”
There are very few things you can’t do with an Apple //c.

If you're trembling at the awesome prospect of opening the box that
houses your brand-new, untouched Apple //c, tremble no more. The Apple
/lc is a great and wondrous machine, but remember, it's only a tool.
Without you, it won’t do a thing. You are the driving force behind it. It
doesn’t have enough innate intelligence to know how to plug itself in—let
alone turn itself on!

But together! Together with your guiding hand and the Apple //c’s
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abilities, who’s to set limits on what you can accomplish? A disk drive
here, a printer there, and a modem for good measure, and the world is at
your fingertips. Just sit back. In the following pages you’ll learn how far
an Apple //c can take you through the new electronic universe.



2
Playing the System

Packed inside the Apple //c box is an exceptionally capable and well-
equipped computer. But one visit to the computer store will convince you
that well endowed as it is, even an Apple //c computer can’t stand alone.
To do anything worth mentioning, it has to become the brains of a computer
system.

There are enough accessories to plug in, shove in, and key in to your
machine to keep you in the store for days and put you in the poorhouse for
years. If you jump into computing without understanding the “system half”
of your computer, you're likely to acquire a lot of equipment that’s abso-
lutely useless and miss out on a lot of good stuff you may really need. The
trick to your personal survival in the home computer revolution is to
understand what a computer system is and know how it works.

Expanding Your Apple’s Influence

In the early days of computers, people often referred to them as
“electronic brains.” When you're considering a computer system, that’s
not a terrible analogy. Just as no brain can do anything of much use
without the help of such items as arms and legs and eyes, no computer
can do much of value without the help of such items as monitors and
printers.

Although it’s filled with hardware power, the Apple //c’s greatest strength
is not what’s inside, but what can be connected to it—the hardware de-
vices that can be added to extend the system’s outer edge. By itself the
Apple //c is just a box that changes numbers and words into different
forms. But when you expand that basic box by connecting the Apple //c to
other devices, the system can do things: print mailing labels, newsletters,
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An Apple //c system.

Clockwise from left: Imagewriter printer, computer carrying case, Apple //c and monitor,
power supply, modem, mouse, joystick, external disk drive. Some necessary cables are
missing from this photograph.

and books, play games on a color video screen, even talk to other comput-
ers over telephone lines.

The best way to learn how such a computer system works is to examine
its constituent parts, or peripherals. In this chapter, we’ll look at the
hardware—the framework that gives the Apple //c its potential—so you
can better appreciate the possibilities locked inside your new computer.

The Brains of the Outfit

The heart of your computer system is the Apple //c itself. You met the
fundamental parts of its innards—its microprocessor, RAM, and ROM—in
chapter 1. The //c is the central command center of the system.

Next to what’s inside it, the most important part of the //c itself is its
keyboard. You won’t have much trouble finding it, and for good reason:
only through the keyboard (or, to a much more limited extent, a joystick,
paddle, mouse, or other similar device) can you communicate with the
computer system.

Packed in the box with the Apple //c are several important accessories,
the major one being the power supply. It’s the large cream-colored brick
with wires sticking out of either end. You could find it by feel alone: it
weighs about 3% pounds.

Truth to tell, it’s not quite the entire power supply. That hefty chunk is
actually the transformer that changes the wall voltage into something your
Apple //c can use. The electronics used to refine the “transformed” volt-
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age are inside the computer. By doing things this way, much of the weight
and a good part of the heat generated by the conversion process are kept
outside the computer.

But there are a couple of minor problems with this scheme. When you
turn off your machine, the power supply stays on. If you touch it and it’s
still plugged in, you'll discover it’s warm, even if your computer has been
turned off for hours. That evidence shows you that even when your com-
puter is switched off, the power supply is still sucking a little electricity
from your wall and adding to your electric bill. The power supply has
built-in protection against catastrophic effects from its failure, but there is
still a possibility that it might get overly warm from an internal malfunction
and conceivably start a fire. That possibility is extremely minute, but it
should be enough to encourage you to unplug the power supply (or turn off
a switchable outlet) anytime you're not using your computer.

Also included in the box with your Apple //c are two cables, a cream-
colored switch box, and an RF converter, a smallish cream-colored brick
with a connector on one end and a hole in the other. You'll need one or more
of them to connect your computer to a video display—either a television
set or a computer monitor.

Picture This: The Display

The keyboard and joystick are your way of communicating to your Apple
//c. The display is the Apple //c’'s way of communicating back. When you
use the keyboard, the display will usually show you (or echo) every keystroke
you type. This tells you that the machine has received all your commands
and understood them. The monitor may also give you other information:
instructions, status reports, or the results of using a particular program.

You have two choices. You can invest in a “dedicated” monitor, a display
device much like a television but without the tuner. They come in mono-
chrome and color in a variety of sizes. But you can get by without a
monitor: the RF adapter included with every Apple //c will change the
video signals a monitor needs into the radio frequency (RF) signals a
standard TV set demands.

Each choice has its pluses and minuses. The RF adapter wil be a
godsend when you travel with the computer and don’t want to lug a
monitor around. With it, you can connect the Apple //c to any handy
television set. But TV sets have drawbacks when used with computers.

One measure of the quality of a TV’s picture or signal is its resolution.
Unfortunately, a TV set’s resolution is very low compared to the resolu-
tion of the signal an Apple //c is capable of generating. Even so, a TV can
be used as an inexpensive way to display graphic images (pictures as
opposed to text) from the computer. They won’t be highly detailed, but if
you haven’t seen what a color monitor can do, you may never notice.

The video circuitry used in the Apple //c includes a feature called “color
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burst,” which assists it in sending accurate color images to the display
device. That’s fine for pictures, but unfortunately, the color burst is not
turned off when the machine displays text. When you use a coler TV with
an Apple //c, letters and numbers will have a somewhat smeared or fuzzy
appearance that can become irritating to look at after a while. Turning off
the TV’s color or using a black-and-white set will help.

Video signals—the kinds that monitors use—have several separate parts,
roughly corresponding to the brightness and color of the picture, and a
synchronizing signal that keeps everything straight. Some monitors use
three separate wires to receive signals representing each of the three
primary colors of light. Since those colors are red, green, and blue, such
monitors are called RGB monitors. RGB signals are capable of producing
sharper pictures than any others, and they are the choice for exacting
video displays. They also require special, expensive cathode ray tubes to
display their high quality, which means RGB monitors tend to cost more
than other, kinds. The signals the Apple //c produces are not directly
compatible with RGB monitors, but they can be adapted via the video
expansion port. If you're thinking about going this route, be sure you have
the proper adapter to keep both your Apple and your RGB monitor happy.

The other type of color monitor is known as composite, because with it
the color, brightness, and synchronizing signals are all combined and sent
over one cable. This is the kind the //c requires. Such monitors usually
have higher resolution than TV sets, and the pictures they produce are
therefore more highly detailed. Text is sharper, too.

The //c can display text 80 columns across. In color, such a display will
be uncomfortable to read if not downright unintelligible. Solution? A mono-
chrome (one color, not counting black) monitor with good resolution. Ap-
ple Computer offers a brand-new model as a companion for the Apple //c.
It uses a green phosphor picture tube, so everything is displayed in green
on a black background. But if you prefer one of the increasingly popular
amber displays or you already own another monitor, you’re not limited to
what Apple has to offer. Any standard monochrome monitor will hook up
with little trouble. And monochrome monitors are cheap compared to their
color cousins. Good ones are available for less than $200.

If you're interested in portability, pay attention to the monitor’s size and
weight. Apple’s new monitor is among the smallest and the lightest avail-
able (but still a lot heavier than the new LCD screen), and other compa-
nies will undoubtedly release their own lightweights. But if you're going to
hook the //c up to TV sets and other monitors in your travels, and your
own monitor will stay at home, weight won’t matter much.

Just to recap: if you're using the Apple //c primarily for textual work
(word processing, spreadsheets, etc.), you will probably want a monochrome
monitor. If, on the other hand, your work will be primarily pictorial, either
a color TV or color monitor will suffice, with the latter producing the
higher quality display.
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Progress is blurring the line between television sets and monitors. Many
so-called monitors are just television sets with an extra place to plug in a
wire to bypass the built-in tuner. A new trend in television called “component
video” splits the traditional TV set into two units—one for the screen and
one for the tuner.

If money is more of an issue than quality, you can go with a standard
TV. But be warned: if you begin by using the wrong display for the type of
work you're doing, you'll eventually go out and spend the money on the
right one—or you'll become disgusted with your computer. And that would
be a shame.

Many companies, including Zenith, Amdek, Taxan, and NEC, manufac-
ture Apple-compatible display devices in both monochrome and color. Try
before you buy: your personal preferences may make subtle differences in
resolution, color intensity, and monochrome tint more important to you
than you might imagine.

Printing the Message

The second item you’ll want in your computer system is a printer. You
need one, although you may not realize it right away. There is not one
serious application (aside from some pretty serious games) that does not,
at one time or another, require a printer.

A printer turns the electronic thoughts of the Apple //c into hard copy—
ink on paper. With hard copy, you can look at what you've done without
churning electricity through your computer. You can look at one version of
your work on the printed page while you compare it against the version on
the screen. And you can rest assured that your work is safely out of the
clutches of potential electronic malfunctions.

The most important thing to remember when buying a printer for the
Apple //c is that it must be capable of serial communications. The Apple //c
simply can’t communicate with any printer that works only in the parallel
mode.

Parallel-only printers do exist, but there are still dozens of other models
you can choose from. Dot-matrix printers are fast, cheap, and produce
characters made up of tiny dots. Some give you text that’s downright ugly,
but others can produce output that’s just short of—but not quite—typewriter
quality. As a group, letter-quality, or daisy-wheel, printers are slower and
more expensive, but they work on the same principles as electronic type-
writers and can produce text that’s typewriter pretty. Which type you
need depends on whether you're more intent on using your machine for
simple printouts of program listings or for heavy-duty office correspondence.

One excellent possibility is an Apple printer. The dot-matrix Imagewriter
offers an attractive combination of low cost and high-resolution output.
The Scribe, Apple’s recently announced, low-cost, dot-matrix machine,
employs an unusual ink-jet design capable of printing in color as well as
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black-and-white. It could be just the ticket if you're doing a lot of graphics
work. Apple also markets an excellent letter-quality machine. Hooking up
any of these models to your //c should be a breeze. Get the right cable
from your dealer, and you should be in business.

Picking a Printer

Still, you might want to consider a non-Apple printer for a variety of
reasons:

= Speed. Some printers can do their work faster than the Apple machines.

= Silence. The Apple printers aren’t especially noisy, but they aren’t
especially quiet, either. Some other printers, particularly ink-jet mqdels,
are.

* Quality. The Apple printers give respectable output, but it may not
suit your taste. The typefaces you can get from a different machine
may be more to your liking.

= Portability. The Apple dot-matrix machines are about as light as such
models come, but some ink-jet printers are even more compact. The
Apple letter-quality model is designed for heavy-duty office use. If
you need a letter-quality machine for the road, you’ll want to look
elsewhere.

= Use of wider paper. Apple’s dot-matrix printers can handle paper no
wider than 8% inches after trimming. Other models can use 14-inch
computer paper that’s particularly useful for spreadsheets.

Whatever printer you choose, be sure to investigate the availability of
service. Printers have parts that do a lot of moving, and sooner or later
some of those parts will break down. Convenient locations and procedures
for servicing the equipment can help you get up and running in a hurry.

Printers also have a voracious appetite for paper. When you do get your
printer, be sure you also buy a sufficient amount of paper to keep it from
going hungry for a while.

You'll find a more detailed exploration of printers in chapter 13.

Storing the Masses

A computer is only what a program makes it. Without the program (or
software) a computer can do nothing. But how do you get a program into
the computer? With the Apple //c, there are two ways: typing programs
manually from the keyboard and using diskettes.

The first method has its difficulties. It’s a one-way affair. Without some-
thing extra, you couldn’t preserve your work or your high score when you
or your cat or the power company hits the off switch. Entering programs
by hand may seem simple, but when the program you want to enter is
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hundreds of lines long, trying to type all those lines into the machine
without making a mistake can be a shortcut to the funny farm.

The built-in disk drive to the rescue! The disk drive lets you buy prefab-
ricated programs on disks and “read” them into your computer. But you
can also use disks to store programs that you write yourself and any other
data that you need. Because they let you record and preserve massive
quantities of programs, text, and data, disk drives are often called mass-
storage devices.

A disk drive combines the best qualities of a tape recorder with the best
qualities of a phonograph. Like tapes, a computer’s floppy disks can be
recorded, played back, and erased magnetically with utmost fidelity. Like
records, floppy disks are “random access.” Just as you can drop the needle
down anywhere you want on a record, your computer can select data from
anywhere on a floppy disk. And it can drop its “needle” (actually a moving
magnetic head, like the magnetic head of a tape recorder) anywhere for
any amount of time and then go on to the next selection. Because of their
random-access abilities, disk drives are much faster than the audio tape
cassettes early Apple // machines used for mass storage of data. In fact,
disks are so superior that the Apple //c has offered no way at all to connect
a cassette recorder.

How About Another Disk Drive?

You already know that the Apple //c comes with one disk drive already
built in. That’s fine. But it’s probably not enough. That second drive the
salesman may be recommending is definitely a purchase worth careful
consideration.

The Apple //c external disk drive.
The slot at lower right lights up when the disk is in motion.
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When you take your machine on the road, one drive will suffice. When
you get it back to home base, though, you're likely to find working with
just one drive an exercise in frustration. Most software will work with just
one drive, but you’ll often have to swap different disks in and out of the
drive in order for a program to work properly. If you want to copy a disk
for archival purposes (and you will), you'll have to become adept at. per-
forming the disk-drive shuffle—put the first disk in, then take it out, then
the second disk in, then do it all again. A second drive eliminates this
nuisance. It’s the same as with printers: you may not know yet that you
need one, but you probably do.

All disk drives may look similar, but you're probably going to have to
use Apple’s special add-on model with your Apple //c. Although nearly all
home computers use the same size floppy disks, 5% inches in diameter
(inside the black plastic envelope), nearly all machines use different elec-
tronic formats to record data onto the magnetic surface of the disk.

The format is the particular way the recorded information is stored. In
essence, each machine records data on a disk as if the disk were divided
into separate concentric bands (called tracks), each of which is divided into
a number of short lengths (called sectors). Different computers use differ-
ent numbers of tracks and sectors even though they use the same kind of
floppy disk. That’s why disks written (recorded) on one brand of machine
will not 7ead (play) on another brand. Sometimes disks are incompatible
between two different machines from the same company.

Disks produced on and for Apple // computers are generally compatible.
Information recorded on an Apple //+, for example, will usually be under-
standable to your Apple //c. In fact, if you're an experienced electronics
tinkerer, you may be able to adapt the interface from an older-model Apple
// disk drive to work with the Apple //c. But if you don’t have DIN plugs in
your soul, Apple’s latest model makes it easy to add that second drive to
your //c. All you have to do is buy it, bring it home, and plug it in.

Diskette Follies

In its infinite wisdom, Apple does not include any blank diskettes with
the machine. The only way youre going to get any information stored
away is by using the disk drive, and you'll need diskettes to do it. Be sure
to bring home a box of them when you buy your machine.

All 5V4-inch floppy disks are not the same. Disk packages tell the tale in
a confusion of terms: data densities (single and double), types of sectors
(hard and soft), and numbers of sides (single and double). Actually, all
disks are equal “at birth,” since all the different varieties can be punched
out of a single sheet of the same raw material. The difference is how the
individual kinds of disks are tested. The greater the amount, or density, of
the data to be recorded onto a floppy disk, the more stringent the test
made on each disk, and the more disks rejected. Disks designed for greater
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recording densities are more expensive because more are rejected during
testing. The same is true for the number of sides. Single-sided disks have
magnetic material on both sides, but they are tested only on one side.
Double-sided disks are tested on both sides, and that makes them more
expensive.

Apple // disk drives are designed to use the least expensive diskettes:
single sided, single density. That means you can use a disk rated at any
density with any number of tested sides, and it should work. However, if
you do use disks with extra sides or density, you'll simply be paying for
quality that you don’t need.

There’s one more way in which Apple // drives have a beer-budget
appetite. Most floppy disks now available are called soft sectored. That
means there is a single small hole punched in the disk a short distance from
the big center hole. Some disk drives use the smaller hole as a landmark
from which to find their place when looking for data on the disk. Hard-
sectored disks are generally more expensive and have anywhere from ten
to sixteen of these holes. The Apple // doesn’t pay any attention to these
holes, no matter whether there’s one of them or sixteen, so it doesn’t
matter which type of disks you feed it.

Besides the 5%-inch variety, disks 8 inches across are readily available,
- but for obvious reasons they will not fit in your Apple //c disk drive. The
newer 3V%2-inch disks just might, but keep them out of your machine. The
size differences are obvious, so you're not likely to make a mistake when
you visit your computer store. But if you order disks through the mail, be
sure to specify the size you need.

To sum up: when buying floppy disks for your Apple //c, ask for 5%-
inch, single-sided, single-density, soft-sectored diskettes. They're the cheap-
est kind on the market.

The Line on Modems

Although there are hundreds of brands of computers and dozens of
languages that they speak, enough standards exist that computers can talk
among themselves and share information. The primary standard that will
soon become extremely familiar to you is called the “American Standard
Code for Information Interchange,” and is nearly always abbreviated as
ASCII (pronounced as-key). This code defines a digital value for each
letter of the alphabet, numbers, and special commands. Nearly all commu-
nication between computers is done using the ASCII code.

Many large databases (mostly mainframe computers with extremely large
memories that are willing to share information with other machines for a
price) can be connected to the Apple //c through telephone lines. They
provide a wide variety of information and services, from stock quotes to
games, electronic mail, and shop-at-home services.

But connecting a computer to a telephone line is not as simple as just
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plugging it in. Ages ago, telephone lines were designed to carry voice
signals, which are completely different from the data signals your com-
puter is comfortable with. For computer signals to be sent over phone
wires, the electronic bits of data must first be converted to voicelike
frequencies and adapted to the special requirements of the telephone line.
The computer on the receiving end must decode the voice signals back
into computer language. The voice encoding process is called modulation,
and the decoding process is called demodulation. A device that can convert
the signals in either direction, then, would logically be called a “modulator/
demodulator,” or modem for short.

Most modems are expensive gadgets that sit under telephones and send
information from one office of a company to another or let the user hook
up to popular database services. Modems range in price from one hundred
to thousands of dollars. More money usually buys more speed; premium-
priced modems for microcomputers can usually send and receive data four
times faster than lower-cost models—but only if another high-speed mo-
dem is on the other end of the line. More money may also buy more
features; some modems can dial and answer the phone without benefit of
human assistance.

With the proper cable, you can plug a wide variety of “outboard” mo-
dems right into your Apple //c. Aside from speed and features, the major
difference among modems is how you attach them to your phone line.
Most modern modems use direct connection into the line via a standard
“modular jack.” Normally, that’s the best way to make the connection, but
if you're on the road, you may find yourself in a motel room whose phone
is wired to the wall to discourage theft. In that case, you’ll want a model
with an acoustic coupler, two rubber cups that hold a standard telephone
handset. It’s less dependable than a direct-connect type, but in some
situations it’s the only answer.

Paddles and Joysticks

Before the Apple // series became popular for business applications,
quite a few games were available for it. The most famous were modeled
on Space Invaders, imported straight from the video parlors of Japan.
They required moving the small image of a command base back and forth
along the bottom of the screen, while firing at the moving aliens above as
they dropped spaghettilike bombs.

Using the keyboard to move the command base would have been rather
cumbersome. The Apple version of the game would never have caught on
if it hadn’t been for one small detail: inside the machine was a connector to
which you could attach game paddles.

These not-so-successful inventions consisted of a knob and a switch. As
you rotated the knob on the paddle, a variable resistor sensed a change in
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position and moved the command base an appropriate distance. Pressing
the switch signaled the game to fire at the aliens.

The paddles tended to wear out, sometimes incredibly quickly. Luckily,
they evolved into the joystick, which combined the controls of paddles into
one unit that could send left-right and up-down movement to a game
program. The firing switch was included, too.

Paddles have become yesterday’s news, and only a minuscule number of
Apple programs require them. If you're serious about playing games, you'll
need at least one joystick. The goal of any joystick is to feel as natural and
responsive as possible so that you can react and communicate your reac-
tions to your computer as quickly as possible. The shape and feel of the
joystick are very important to how well you can play games—how many
space monsters you can zap or how many distant worlds you can save
from total destruction. Apple offers a modestly priced joystick that is
simple and effective, but it just might not match you or your hands prop-
erly for top scores.

Fortunately, a wide variety of outside suppliers’ joysticks are completely
compatible with the Apple //c. However, some that were compatible with
older Apple models and some that appear to have compatible connectors
may not work at all. Make sure the joystick you buy has a nine-pin connec-
tor and that it’s made specifically for the Apple //c or //e.

Eek—a Mouse!

The mouse doesn’t have four legs. It’s a mechanical device that you roll
along a flat surface. A rubber ball inside rolls along with you and moves two
sensors. The sensors key an optical device inside the mouse that sends

Apple //c with joystick and mouse.

Appearances to the contrary, the joystick and the mouse cannot be connected to the computer
at the same time.
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signals back to the computer. A program can track the movement of this
amazing gadget and provide you with accurate information. The entire
mechanism fits in the palm of your hand.

The mouse is a standard feature of Apple’s Macintosh, and a worthwhile
companion for the //c, particularly for graphics programs, since it makes
drawing on the screen a snap. Other companies make mice, but Apple’s
plugs right into your //c.

Electric Questions

The plug for the Apple //c’s power supply has three prongs. One of the
two bladelike prongs is for the voltage coming into the machine; the other
allows the voltage to return to the wall, completing the electrical path. The
blunt, tubular prong is the ground connection. Under most normal conditions,
it routes stray electrical signals out and away from fragile computer
electronics—as long as you don’t defeat it.

If you live or work somewhere that does not support the three-wire
system, you should get a three-prong adapter. One side of the adapter
accepts a three-prong plug like the one on the power supply; the other will
give you two prongs to plug into your wall outlet, along with a metal tab or
a wire that takes the place of the third prong. If you want the adapter to do
its job, be sure to connect the tab or wire to the center screw of the wall
outlet plate. In theory, the metal housing of the outlet should then be
grounded and do the rest of the job.

Don’t ignore the ground connection. If you do, stray signals may find
their way inside your Apple //c and be the cause of its premature failure.
Any piece of electronic equipment without a proper ground can be a hazard,
both to itself and to you, its user.

Power outlets aren’t the most exciting things in the world, but there are
a few more things to remember about them. Try to avoid connecting your
computer to an outlet shared by a refrigerator, blender, air conditioner, or
similar appliance. Such appliances use motors that generate a lot of electri-
cal “noise” which can be transmitted over the power line in the form of
large electrical “spikes”—momentary surges of voltage far beyond what
the Apple //c can tolerate. Spikes can also obliterate the circuitry in your
Apple //c.

If you absolutely have to run your machine from an outlet with “dirty”
electricity, all is not lost. You can invest in a surge suppressor or line filter
that will sift out the electrical garbage before it reaches your machine.
Such devices usually look like glorified extension cords, so installation is
easy. Plug your computer into one end and plug the other end into the
wall. You can find surge suppressors at just about any computer store.
The salesman who’s so eager to sell you the under-$100 device may just
be doing you a favor.

You might also want to invest in a multi-outlet power strip. These fancy
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extension cords turn one grounded outlet into three or six, and often
include a switch as well. Sooner or later you'll probably find yourself
needing one. Some power strips have surge suppressors built in.

If you do need one of these devices or you have to rearrange a few
appliances, take care of it before you bring your computer home. When
you plug in your Apple //c, you shouldn’t have to worry about anything
besides making it do what you want it to.



3
The Art of Uncrating Apples

Okay. You've taken our advice and gone out and bought all the peripherals
and accessories you need. Now what?

There are three ways to approach any new computer system. You can
sit timidly looking at the unopened boxes. You can tear open the box on
the floor and scatter everything around, Christmas-style. Or you can really
think about what you're doing and plan the actions you're about to take.
The last option is, of course, the most logical, but that’s not always a
point we humans take into consideration.

If you've already opened the box, step back for a moment and get a
better perspective. If you've already opened the box and tossed every-
thing around, step back cautiously. You might even consider sitting down.

In many ways a new computer resembles a new child. Until you get to
know and understand it, it will spend a great deal of time complaining. The
only way to calm it down is often to let it have its own way. You'll also
have to give it a comfortable environment and some of the essentials it
demands.

Where Do I Put It?

The Apple //c is a portable computer, but that doesn’t mean it’s
indestructible. In fact, a portable like the //c is in some ways more fragile
than its desktop cousins. To make a computer portable, everything is
packed tightly inside. There is a tough plastic shell around everything, but
it won’t withstand a whole lot of banging around. Apple itself recommends
that you carry the //c in its optional case if the trip is more than a short
one.

You can definitely go a long way with the machine, but a little care is in

\
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What you get in the Apple //c box.

Clockwise from lower left: Manuals, stickers, Apple //c, power supply, TV antenna switch box,
display cable, RF converter, tutorial disks, registration card.

order. Computers aren’t delicate flowers, but they are susceptible to envi-
ronmental forces. Say you've had a late day at the office. The trip home
was murder. You're tired. You put the Apple //c down in a corner, go
about your business, and go to sleep. Between the night and the morning,
the temperature drops and your heater comes on. The Apple //c gets hit
full in the face from your floorboard heater ducts.

The computer won’t melt, but it won’t take kindly to such treatment.
There are just too many possible situations like that for you not to decide
on a permanent place for your Apple //c when it’s home—a spot where the
machine can be safe and you can use it.

Home base for your Apple //c will, more likely than not, be a spot with
room for a printer, an additional disk drive, and the monitor. To accommodate
all of it, you're going to need a space that’s at least 30 inches wide by 24
inches deep. It would be nice if that space wasn’t subjected to extremes of
heat and cold. Some electrical outlets nearby would be handy. Once you've
found that space, you can turn your attention to the Apple //c itself.

Into and Out of the Box

Once you've opened the carton, you’ll notice some smaller containers
inside. These are your “goodies” boxes. Without them, your Apple //c will
make a good piece of furniture, but little else.

One of the boxes holds the power supply. The others hold the RF
converter and switch box you'll need if you hook the machine up to a TV
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set, along with the video cables. Set them all aside for now. We're going
for the big stuff—the Apple //c.

Lift the machine out of the box, carefully separating it from its Styro-
foam cradle. Take the plastic off and just hold on to your new acquisition
for a moment. ‘

Fifteen years ago, the computing power in your hand would have filled
half the room you're standing in. Ten years ago, it would have taken up
three times the space it does now. Seven years ago it would have been
20% larger and weighed and cost more than twice as much.

It’s amazing technology. Let’s see what it can do.

Handle with Tricks

You're probably holding the Apple //c by its sides. By doing that, you've
probably either closed or opened the disk drive door on the right side of
the machine at least once. You'll have to learn to pay that door more
respect. As with all of a computer’s moving parts, it won't last long if you
have a few accidents with it. It’s time to learn a new way of hanging on to
your new computer.

Your first stop on your tour of the Apple //c is the back of the machine.
You don’t even need to turn it around. Visible across the top, at the back,
is a 4-inch recess. Running across that indentation you'll see what looks
like a bar about half an inch from front to back.

That bar has a not-so-secret role. Shift the computer so that one of your
hands supports the weight of the machine. Swivel it on your palm so that your
other hand now has access to the rear of the computer. Use your thumb to
flip down the bar and expose what it’s attached to. There’s what you
should be using to hold it—its handle!

The other purpose for the handle may not be as obvious to you. If you
swivel it all the way down so that the grip points toward the bottom of the
machine, you’ll notice that there is no recess for the handle to fit into. In
fact, the entire length of the handle protrudes below the machine. Poor
design?

Nope. The Apple //c is a fairly flat machine. Flat’s a difficult position
from which to type. Could some clever person at Apple Computer have
designed the handle to stick out like that? When you place the computer on
a flat surface and leave the handle pointing down, the back will be elevated
about 2 inches above the surface it rests on. It wouldn’t be surprising if
the resulting angle gave you a pretty good approach when you began to
bang away at the keyboard. Clever, these Apple designers!

A computer with a multifunction handle is a portent of good things to
come. Now that you know how to pick it up, hold it, and put it down, pull
up a chair and get comfortable. You're about to get familiar with your
Apple //c.
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Breathing Exercises

If you're sitting in a normal position, you probably won’t notice the row
of slots at the bottom of the Apple //c, beneath the keyboard. If you tip the
machine up a bit, you'll see them. Put the machine back down and look
across the top. You won'’t be able to miss the larger grouping of slots that
dominate the rear section. You've got an Apple full of holes.

Do yourself a favor and don’t ever block those holes. Apple has yet to
use a fan to cool an Apple computer. Its engineers have always relied on a
ventilation system called convection cooling that takes advantage of the
principles that warm air tends to rise, cold air tends to sink, and a vacuum
won’t remain a vacuum for long.

As the Apple //c operates, the hardware heats up. The air inside starts
to get warm and rises. Finding the holes in the top of the machine, it
escapes out into the world. And as the air vacates the premises, it tends
to leave a vacuum behind in the space it occupied.

The vacuum now needs to be filled. Since the top vents are being used
by the warm air that’s leaving, the vacuum entices the cold air in through
the bottom vents and fills itself. But the cold air doesn’t stay that way for
long. As it starts to heat up, the cycle begins all over again.

Drama aside, convection is a very efficient method of cooling. It’s totally
silent and requires no extra equipment to work correctly. The only obsta-
cle to its keeping your computer working forever is you.

In order for the system to work, it needs both sets of vents. So even
though space around your desk may be at a premium and even though the
flat top of the Apple //c looks like an excellent place to put papers or a
book while you're working with the machine—don’t do it. And though the
space beneath the front ledge of the computer seems tailor-made for spare
pencils, pens, and paper clips, don’t put them there. If you break the
cooling cycle, you'll eventually break the Apple //c. So keep that air flowing.

The World at Your Fingertips

The Apple //c’s most obvious feature is its sixty-three-key keyboard,
which occupies almost half of the visible surface of the machine. The
alphanumeric (letters and numbers) keys are laid out in the traditional
QWERTY pattern (sometimes called the Sholes design) familiar to genera-
tions of typists.

The //c keyboard also boasts some major improvements over the ones
on the original Apple // machines. Like the keyboard on the Apple //e, this
one has been designed to conform with the classic Selectric typewriter.
That means the quote-and-apostrophe key is where it belongs in relation
to the rest of the keys, the Shift and return keys are big enough and in their
usual places, and Apple hasn't engaged in any “funny business” with
the rest of the keyboard. An especially nice touch on the //c is that the D
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and K keys have dimples—raised dots that touch typists can use to reas-
sure themselves that their fingers are on the correct keys without peeking.

If you're not an old hand at computers (and even if you are), many of the
keys you see may be unfamiliar to you. You may also wonder what the
three switches above the left side of the keyboard do. For now we’ll leave
you in the dark. The keyboard is so important and so special that we're
going to give it much more attention later on.

Seeing the Lights

On the right side of the computer, just above the keyboard, are two
slots. All they do is light up. A green light shows through the right-hand
slot when the machine is turned on. Many machines, including the expen-
sive IBM PC, don’t bother including a power-on signal, but it’s invaluable
for times when you might want to turn the monitor off to conserve electric-
ity or turn the brightness down to conserve the screen phosphors.

If this green light begins to flash while you are using the computer, furn
the machine off immediately. The flashing light indicates a possible problem
with the power supply. Your failure to react appropriately might result in a
lot of damage.

The other slot, to its immediate left, also contains an indicator. This one
is red and glows only when the disk drive is being used. Traditionally, disk
drives include this light on the front. But since the Apple //c’s disk drive is
on the side of the machine, such a light would be hard to see. Apple’s
designers get another point for cleverness!

Speaker of the House

We're not quite done with our tour of the front end of the machine. Run
your left hand under the recess on the left side of the keyboard. You'll feel
a small rotary switch. Next to it, toward the front, is a small hole in the
side of the computer.

The rotary switch is a volume control for the speaker output. Your
Apple //c does indeed have a speaker inside, along the front cooling
vents. Late at night, when you're doing serious business on your computer
(like Miner 2049er or some alien shoot-'em-up), you certainly won’t
want to disturb anyone with bleeps and squawks. By thumbing the volume
control you can bring the noise level down from resounding, to low, to
nonexistent.

The hole is a connector for an audio miniplug. You can plug in headphones,
an external speaker, or your stereo to get a crisper sound than the little
2-inch internal speaker can provide. One inexpensive external speaker that
will work is the Radio Shack, number 32-2031—an enclosed bookshelf-
sized speaker with a small amplifier and a tone control.
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Apple //c volume control knob and audio output jack.

Driving Your Disks

The first Apple computers stored information on audio cassette tapes.
Using them was slow, unreliable, and irritating. If the information you
needed was at the end of the tape but the tape happened to be wound to
the beginning, you had to wind through the whole cassette just to get to
work. And getting information to and from the cassette was about as
speedy as a lethargic snalil.

Today, any serious microcomputer uses floppy disks, or diskettes, to
store information. The //c is no exception. The Apple //c has a single
internal disk drive that accepts 5%s-inch disks. You'll find it on the right-
hand side of the machine. In order to maintain the Apple //c’s compact size
and portability, this disk drive is roughly half the height of the original
drives used with the Apple // series. Still, the //c is so small that even the
half-height drive occupies about a third of the machine’s internal volume.

Swivel the machine around so that its right side is facing you. The
darker piece that doesn’t look as if it has been molded to the computer is
the disk-drive door. It performs the dual function of both door and latch so
that the disk won’t accidentally come out of the drive at an inopportune
time.

If the door is not flush with the top of the computer, then it’s open. If
everything is level, the door is closed.

To open the drive door, press your thumb gently but firmly against the
drive latch. Use a horizontal movement as if to push your thumb in through
the side of the computer. About halfway in, you’ll hear a faint “click.”
Press in just a little bit further and then use your thumb to swivel the door
straight up in one quick upward movement. The latch should follow your
thumb with ease. When you open the door with a disk inside, the disk will
pop a short way out of the drive.



THE ART OF UNCRATING APPLES 31

A Disk by Any Other Name

Let’s look at a disk. Each one is made of a flat, round, very thin circular
vinyl sheet covered with the same kind of magnetic material as cassette
tape. This coating is specially polished to reduce surface imperfections and
improve its receptiveness to the electronic signals the drive will be placing
on it. Each disk comes in a fairly square, stiff plastic jacket lined with a soft
fiber material that keeps the disk clean by wiping it as it turns.

As you can see from the illustration (or from looking at an actual disk),
there are several cutouts in the jacket that need some explaining. The big
center hole is the most obvious. When you put a disk into a drive and close
the door, a circular part called a collet comes down from above and clamps
the disk firmly to a hub. When the disk drive is in action, the hub spins,
and so does the disk (but not the jacket).

When the disk is rotating on the hub, the drive’s sensors can get infor-
mation from it (vead from it) or put information onto it (write to it) through
the oval opening you can see just below the center hole. This is the only
place where the disk surface shows through. As the disk spins on the hub,
the read-write heads move back and forth along this “slot” in the jacket,
with access to the entire surface of the disk. That oval opening in the
jacket is duplicated on both sides of the disk. Some machines use both
sides of the disk; the Apple //c doesn’t, but it’s cheaper for the manufactur-
ers to make one type of jacket for all of their disk products.

Disks come in removable protective sleeves that are meant to cover the
oval openings, but don’t let all that protection mislead you into believing
that no harm can come to a disk. Extreme heat, cold, humidity, as well as

Label

c I Write-enable notch

"~
N

N\
Oval Cutout Disk Medium

Jacket —
+— Center Hole

™~ Index Hole

Diskette.

The label should always be the last part of a disk to enter the drive.
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magnetism can damage or destroy the information on the disk even though
the disk itself can be reused. Folding a disk or poking a hole in it, on the
other hand, can destroy both the information and the disk itself. So can
writing on the disk jacket or its label with anything but a soft felt-tip pen. A
hard writing implement can dent or scratch the disk surface through its
jacket. And if peanut butter, jelly, coffee, or any other foreign substance
finds its way through the ovals to the surface of the disk, you may well find
that the disk isn’t much good for anything but the trash.

Even a fingerprint can be a villain. The microscopic quantity of oil your
skin secretes can stop a disk cold. Never reach for a disk unless you're
looking at it and can see that the access ovals are not about to fall victim to
your fingertips.

Protecting Your Information

If you're looking down the top of the disk (the side with the label), you'll
notice a small rectangular piece missing from the upper right-hand part of
the jacket. This is the write-protect notch.

Dumb as they are, computers blindly follow your instructions and will
erase something at your mere suggestion—even if you don’t really mean
it. There will be times when data you've put on the disk absolutely should
not be removed or replaced. That’s where the notch comes in handy.

In each box of disks you'll also notice tough little strips of stick-on tape.
By folding one over a write-protect notch, you make it impossible for a
properly functioning disk drive to alter the contents of that disk. With no
tape on the notch, the Apple //c has free rein to follow your commands,
no matter how much you regret it later on. By the way, ordinary tape
won’t do to cover the write-protect notch. Use what comes in the box.

There is one more small hole in the disk jacket, just to the right of the
center hole. There’s at least one matching hole on the disk as well. It’s
called the indexing hole, and some disk drives use it in conjunction with a
built-in light sensor to keep track of the disk’s revolution.

The Apple //c doesn’t pay any attention to the indexing hole. As we
explained in chapter 2, that means you can use virtually any disk available,
including so-called hard-sectored disks, which have a multitude of index
holes. But if you're buying disks for yourself, you'll save money by giving
the Apple any reputable manufacturer’s simplest, cheapest type of disk:
single sided, single density, soft sectored. Anything fancier will work, but
it’s like feeding caviar to your pet gerbil.

Caring for Your Disks

Treat every disk gently. Always insert it with the label facing up and the
access slot toward the drive. Don't try to jam it into the drive. It'll slide in
fine about nine-tenths of the way, and then you'll feel some resistance. Go



THE ART OF UNCRATING APPLES 33

just a little further. Now you should not be able to push it any further
without bending it. Use your thumb to close the latch and you're home
free.

One other thing. The moving parts of the disk drive tend to jiggle
around when you move the computer. That’s not dangerous for short hauls
into the next room. But when you take your computer on trips and it gets
bounced by the baggage handlers or it shimmies around in your car, you
must protect the innards of the disk drive from unnatural strain.

The door should not be left closed when there is no disk in the drive.
However, the Apple //c shouldn’t be transported with the drive door open.
In the open position, there is no tension on the mechanical parts, and they
can move around in ways that can throw the drive out of alignment.

Since you’re not going to close the drive door without something in
there and you're not going to move your Apple //c around unless the drive
door is closed, you should delegate one blank disk for survival duty. When-
ever you want to travel, just tuck the disk in the drive and close it up to
maintain the integrity of the disk mechanics.

Where the Power Goes

Swivel the Apple //c another quarter turn clockwise and behold the
wonders of modern technology. Despite all the strange and magnificent
things protruding from the back, you won't see one word to describe any of
it! English has succumbed to the pressure of international pictograms.

Starting on the right is the on/off switch. It doesn’t say “on/off "—hardly
any of them do anymore. It says “I/O,” but it’s an on/off switch all the
‘same. In the “I” position, power goes to the computer; in the “O” position
it doesn’t. Just think of the “O” as off and don’t think about what the “I” is
supposed to stand for.

Immediately to the left of that switch is the power connection itself. It’s
a round receptacle known as a seven-pin DIN-type jack and mates to the
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The Apple //c’s Back Panel.

1. Mouse, joystick, and paddlie connector. 5. External disk drive connector.
2. Modem connector. 6. Printer/plotter connector.

3. Television expansion connector. 7. Power supply connector.

4. Video monitor connector. 8. On/off switch.
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connector from the power supply. DIN connectors deserve a little discussion,
since three of them reside on the //c’s back panel.

DIN connectors can have different numbers of pins, but they're always
round and they always have a little bump or ridge at the top. The bumps
and ridges serve as “keying” devices that keep you from plugging cables in
the wrong way. If you examine the cable, you'll see that there is a corre-
sponding depression in it. You can’t possibly get them to go together any
way but correctly unless you try to force them—in which case they might
just break under the pressure.

Serial Ports

The two other DIN connectors are both five-pin and also keyed, and
these, unlike the power connector, are female. That’s to keep you from
plugging the power line into them and listening to unpleasant sizzles emerg-
ing from your machine.

What do they do? The one immediately to the left of the power supply
connector is the printer port, as the picture above it might lead you to
believe. It supports a serial printer. The five-pin DIN-type connector on

Apple //c with cables attached to serial ports.

The cable on the right connects to an unseen printer. The cable on the left is connected to the
modem, which fits neatly beneath a standard telephone.
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the other side of the machine beneath the picture of the phone handle
is a modem port, also serial.

Both ports can be used simultaneously. Both will support data transfer
rates of up to 9,600 baud—a blazing 960 characters per second. Baud is a
speed rating for data transmission and works out to about one character
per 10 baud.

The Handle with Drive

We've discussed the amazing multipurpose handle before. It turns out
that the handle has yet another function. The elevation it gives the back
panel helps insure that none of the cables connected to the back panel will
drag against the surface on which the Apple //c is resting and accidentally
pull loose.

To the left of the rightmost leg of the handle is a nineteen-pin D-type
connector that’s also very difficult to plug together incorrectly. It’s used to
attach an additional disk drive to the Apple //c. If you're smart, this connec-
tor will see a lot of action.

Captains of Video

To the left of the disk drive connector is what’s known as an RCA
female jack. It supplies the video signal to a monitor. Color information is
included in the signal, so monochrome and color monitors both connect to
this jack.

Moving down the line, you'll find another D-connector, this one of the
fifteen-pin variety. It allows for expansion of the video signals. Today,
that’s where the RF converter goes to allow TV-set compatibility. It’s also
where you plug in an RGB color monitor, and where Apple’s promised
small, slim LCD screen will connect when it becomes available.

Playing Around

You've already seen the modem port, so we’ll jump all the way to the
left end of the back panel and go on to the next D-connector—a nine-pin
job this time. Even with all the symbols, you may not guess what this
one’s for.

The D-connector on the Apple //c goes the earlier models one better.
Not only does it accept game paddles or joysticks whose cables have
similar plugs, it also welcomes a newcomer to the hand-operated culture.
You can plug Apple’s mouse into it.
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Making the Connections

Now that you know where everything goes, it’s time to hook it all up
and turn on the machine. Connecting peripherals to your Apple //c is a
simple, painless procedure that’s nearly impossible to do wrong—if you
follow two elementary rules:

Never, Never . . .

1. Never, never plug or unplug anything attached to your Apple //c
when the power to either the computer or the attached device is on!
That includes any cable or peripheral. Better still, make sure every-
thing is unplugged before making or breaking connections. Disobey-
ing this rule can result in a dead computer. Accidentally crossed
connections or surges of power can damage the sensitive internal
circuitry of your Apple //c.

2. Never force a connector into a jack. If it doesn’t fit, rotate it or
turn it upside down to match its mate. If it still doesn’t fit, it was
probably designed not to fit. Many of the connectors for the //c look
the same, but the spacing of the pins or their arrangement might be
minutely different. Forcing a cable can result in a broken connector
or a broken jack on the computer or peripheral.

Connecting a Monitor

Connecting a composite monitor is about as easy as connections get.
The Apple’s monitor connector has the exact same RCA male plug—it’s
got a large central pin surrounded by a thin metal wall—on both ends, so it
doesn’t matter which end goes into the computer and which end into the
monitor.

Be sure the monitor is off before you plug one end of the Apple’s cable
into the RCA female jack on the monitor. Then plug the other end into the
monitor jack on the Apple //c’s back panel—the round jack beneath the
TV-screen pictogram near the middle. That’s it.

A similarly simple hookup will get an RGB monitor up and running, but
you'll need a special adapter cable with the proper wiring and proper
connectors. The adapter doesn’t come with your //c, and it’s not likely to
be supplied with your monitor. You can buy the adapter at a computer
store. Once you've got the cable, put its fifteen-pin D-connector into
the Apple //c’s video expansion port (the bigger of the two connectors
beneath pictograms of TV screens). The cable’s other end plugs into the
monitor.
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Connecting a TV Set

If you're using a TV set as a display, things get slightly more complicated.
First plug the Apple-supplied RF converter into the fifteen-pin video expan-
sion connector on the //c’s back panel. It’s the wider of the two connectors
beneath pictures of TV screens. Push the same-on-both-ends RCA cable
into the RCA female jack on the RF converter and you're nearly halfway
done with this connection.

What happens next depends on your TV set. If you have a recent model
designed to have a videocassette recorder or videodisc player plugged
directly into it, merely plug the cable from the computer where you'd
ordinarily plug the other video accessory. The Apple //c will now display its
picture exactly as the previously connected video equipment did. Of course,
you'll have to play pull-and-plug every time your interest in computing or
video wanes and you want to change the source of the TV picture.

Older TV sets usually have screw terminals on the back for attaching
antenna wires. Find the terminals marked “VHF” and unscrew the antenna
wires. Find the little cream-colored switch box that came with your new
computer, and screw the now-loose antenna wires to the screw terminals on
the switch box. Use one wire per terminal; which one goes where doesn’t

Apple //c connected to TV set.

Squarish RF converter protrudes from rear of computer, light-colored switch box appears
above rear of TV set. Neither switch box nor converter is needed for direct connection to a
monitor.
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matter a bit. Push the RCA plug on the free end of the computer cable into
the jack on the switch box.

Now attach the two spade lugs, the metal connectors at the end of the
wire dangling from the switch box, to the VHF antenna terminals of your
television, exactly where the antenna wires came from. Again, either wire
can go to either terminal. If you want, remove the protective paper cover
from the sticky tab on the switch box and firmly attach it to the back of
your TV set.

The function of this little box should be obvious. It’s a special switch to
change the input to your television from your antenna to your computer.
You will have to switch between antenna and computer, depending on
which you’d like to use. For obvious reasons, you cannot use both com-
puter and antenna simultaneously.

If you have both imagination and logic, you can hook up your computer
to your television or video system in any of a variety of ways. Because the
Apple //c’s video signals from the RF adapter are just TV signals, they can
be fed directly into your video recorder or routed through any other
standard video accessory with little picture degradation. You can send the
//c’s picture to multiple television sets by using the same kinds of “splitters”
used to divide a signal from one antenna or cable among different sets in a
house or apartment. Any standard antenna accessory will work with the
//c’s signals.

The //c’s RF adapter gives you a choice of two channels to “broadcast”
over your television set: channel 3 or channel 4. To change the channel
that your machine uses, merely slide the switch on the converter. To
avoid possible interference, it’s best to use whichever channel is not used
by a television station in your area. If both channel 3 and 4 are free in your
area, you can use either. But the best selection should be the channel
furthest removed from any stations transmitting in your area.

Connecting a Printer

If you have a printer, make sure its power switch is off, and plug its
cable into the printer port jack. The printer port jack is on the right side of
the //c’s back panel, marked with a number 1 and a picture of a printer.

Don’t force the connection. Printer cables aren’t standard. If yours
doesn'’t fit easily into the jack, you may need a different cable. Remember,
you must use a printer that can accept serial input. Parallel-only printers
just won’t work. Ask your dealer for advice if necessary.

Connecting a Modem

A modem is next, if you have one. Plug its connector into the communi-
cations port—the five-pin DIN connector second from the left on the //c’s
back panel, marked with the number 2 and a picture of a phone receiver.
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Again, don’t force anything. Modem cables, alas, aren’t standard, either. If
you're borrowing one from a friend, you may find yourself going to a
friendly computer store in search of one that will fit your machine.

Connecting the External Disk Drive

If you have an external disk drive, now’s the time to plug it into the big
nineteen-pin D-connector on the back of the //c. Once again, don’t force
things. If it doesn’t go in smoothly, chances are you've got the connector
upside down.

Connecting a Joystick, Paddle, or Mouse

Plug the nine-pin D-connector from the joystick, paddle, or mouse into
the leftmost port on the back of the //c. Trouble? You've probably got the
connector upside down.

Connecting the Power Supply

First, make sure the //c’s on/off switch is in the “O”—off—position.
Next, make sure the power supply is not plugged into an outlet. Then
insert the power supply’s seven-pin DIN-type connector into the rightmost
jack on the back of the Apple //c. Remember, the bump on the jack must

Connecting the external disk drive.

Retaining screws of all D-connectors should be securely fastened to prevent accidental
disconnection—and potential disaster.
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The Apple //c power supply.
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