



































































































































































































































































































































































































































































































































































































































































































































Software written for the Power Pad is available for between $24.95 and $49.95
and includes the following:

O Leo’s 'Lectric Paintbrush, which is best described as high-tech, high-
resolution finger painting.

O Micro Maestro, a music program which transforms the Power Pad into a
piano keyboard.

O A programming kit for using the Power Pad in your own programs.

O Music Math, a mathematics teaching program using music.

O Leo’s Links, a golf game which also teaches the principles of geometry.

O Logic Master, a Mastermind type of game.

O Bearjam, a reading readiness program for preschoolers.

WORKSHEET FOR POINTING DEVICES

PRODUCT $
MANUFACTURER
TYPE:

RATINGS
Overall rating
Price/performance
Software compatibility
Ease of installation
Supplied software
Vendor support

PRODUCT SUMMARY

224



Table 17-1. Comparative Ratings for Pointing Devices.

DEVICE PRICE RATINGS
123456

JOYSTICKS

Adam & Eve Paddles $ 3495 AB-A-A

AJS200 44.95 AA-A-A

Apple Joystick 59.95 BB-A-B

Kraft Joystick 49.95 BB-A-B

Mach lil 49.95 AB-A-A

Paddlesticks 44.95 AB-A-A

MOUSE

Apple Mouse Il I+, lle 149.00 BBBBAB

LIGHT PEN

Gibson Light Pen 249.00 AAAABA

Magellan Light Pen 149.95 BABBBA

TOUCH TABLETS

KoalaPad 125.00 AAAAAA

Power Pad 99.95 BBBAAB

KEY TO RATINGS

1—Overall rating 4—Ease of installation

2—Prico/performance 5—Supplied software

3—Software compatibility 8—Vendor support
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Table 17-2. Comparative Features for Pointing Devices.

DEVICE FEATURES
1 2
Adam & Eve Paddles - +
AJS 200 + +
Apple Joystick + -
Kraft Joystick + +
Mach 1ll + +
Paddlesticks - -
1 2 3
Apple Mouse I Slot/ Mouseport 4’ 1
1 2 3 4
Gibson Light Pen 7 + + 42"
Magellan Light Pen Gameport + + 54"
1 2 3 4 5

KoalaPad 41/4" sq 4’ 2 6"x8"x1" Analog
Power Pad 12" sq 3’ 0 17"x20"x1" Digital
KEY TO FEATURES
JOYSTICK LIGHT PEN
1—Self centering 1—Slot
2--Trim tabs 2—Filudraw software

3—Ampersand drive soltware
MOUSE 4—Cord Length
1—Interface TOUCH TABLET
2—Cable length
3—Number of buttons 1—Drawing area

2—Cord length

3—Buttons

4—-Size

5—Technology
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Chapter 18

Keyboard Replace-
ments and Enhancements

The keyboard that comes with the Apple II and I+ is less than ideal. Even that
which comes with the Apple I1e and IIc lacks some functions which are helpful. None
of the keyboards have a numeric keypad, a section where the number keys (usually
in connection with several other function keys) are arranged much as they are on
the keypad of an electronic calculator. None of the keyboards contain programmable
Sfunction keys, keys that can be assigned characters or commands, each of which
is executed when its key is pressed.

The Apple IT and I + keyboard is also deficient in two other ways. It generates
only uppercase letters. The shift key on the keyboard only works with the number
and symbol keys to select between the two characters on that key. It is also missing
several symbols, including [, {, }, |,\,*, and~.

A variety of methods are used to get around these limitations. Some are soft-
ware, such as a program which turns a portion of the keyboard into a keypad,
generating numbers when certain letters are pressed. Other solutions are simple user
installations, such as connecting a wire between the keyboard and a chip on the Ap-
ple II/II + motherboard. The result is a quasi-functional shift key (the so-called shift
key mod).

There is also a variety of hardware solutions to the keyboard problems. Some,
like replacement keyboards, function in place of the Apple keyboard. Others, like
specialty keyboards and keypads, function alongside of the Apple keyboard. Still
others, like keyboard enhancers, are engrafted onto the keyboard and improve its
functions.
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REPLACEMENT KEYBOARDS

Replacement keyboards work in several ways. They all require a small amount
of disassembly of your Apple for installation and all do not actually physically replace
the original Apple keyboard but connect to the computer. Some require you to switch
between the Apple keyboard and the replacement keyboard, either with a physical
switch or a software command. Others have both keyboards active at the same time.
That code of whichever keyboard’s key is pressed is transmitted to the computer.

Replacement keyboards vary in a number of respects. Many of the nonstandard
typewriter keys (escape, {, }, 1,\, control, function keys, and cursor movement
keys) are located in a variety of places. You should check that the layout of the par-
ticular keyboard is comfortable and logical to you. The touch of the keys is also im-
portant. Some keyboards have a lighter touch than others. You should try them out
to be sure the particular keyboard you select is comfortable to your typing style.

Function keys are another area of variety among replacement keyboards. Not
only do the keyboards differ as to the functions which are implemented, but some
support user programming of the function keys, while others restrict you to either
preprogrammed keys or to program modules which you must purchase at additional
cost. The flexibility of programmable function keys is normally preferable. If you
are a fast touch typist, however, use of function keys may actually slow you down.

The physical size of the keyboard should also be considered. Since it will have
to occupy desk space along with the rest of your computer setup, make sure it will
fit comfortably on your desk. Also check that its height and slant are comfortable
for the way you type.

SPECIALTY KEYBOARDS

Specialty keyboards are basically a collection of programmable function keys
gone to an extreme. The keyboard may be designed for a specific use (such as data
input and manipulation for a spreadsheet) or for general use. Since most specialty
keyboards do not contain a full set of standard typewriter keyboard keys (or contain
only membrane-type keys), you should not plan on doing touch typing with them.
Indeed, one of the questions to consider when selecting a specialty keyboard is
whether the keyboard would actually result in an increase in speed or efficiency,
considering the need to use the standard Apple keyboard for some functions.

KEYBOARD ENHANCERS

Keyboard enhancers are usually found only for the Apple II and II + computers.
They provide upper- and lowercase letter input, often with true shift key action.
The enhancers often supply a means to generate the characters normally missing
from the Apple II and I+ keyboards.

A numeric keypad is a useful means of entering large amounts of numeric data,
particularly if you often use a calculator. Keypads vary significantly in the other
functions they offer, including math keys, decimal points, enter key, and cursor move-
ment keys. You should carefully consider your needs and uses for the keypad when
deciding whether the additional functions are worth any additional cost. You should
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also be sure that the keypad will fit on your computer desk and that it is comfor-
table to use. Some pads are quite light and tend to slide around a lot when used.

Apple Numeric Keypad II $159.95

Apple Computer, Inc.

RATINGS FEATURES

B Overall rating Type: Numeric keypad
A Price/performance Math functions: Full

A Software compatibility Extra keys: +

B Ease of installation Plug in: +

A Documentation
B Vendor support

PRODUCT SUMMARY

The Apple keypad is one of the more full-featured keypads. It has 24 keys for
the standard numbers, as well as keys for double zero, decimal point, left and right
arrow, escape, space, parentheses, return, and all four basic math functions. It plugs
into the Apple ITe or into a piggyback board on the Apple II and II+.

Enhancer 11 $149.00
Videx

RATINGS FEATURES

A Overall rating Type: Lowercase modification
B Price/performance + Lowercase display

A Software compatibility True shift key: +

B Ease of installation Type ahead buffer: +

B Documentation
A Vendor support

PRODUCT SUMMARY

The Enhancer II is a lowercase keyboard modification designed for the Apple
II and I + with a Rev. 7 or later motherboard. It gives the Apple II or II + full upper-
and lowercase entry and display capabilities and a standard, typewriter-style shift
key. It does not work on and is not needed by the Apple Ile.

There are a number of additional features the Enhancer gives to your Apple
II or I1 +, including automatic key repeat at the rate of 15 characters per second,
fast key repeat at the rate of approximately 50 characters per second, caps lock and
shift lock function, and entry of all 128 ASCII codes from the keyboard. There is
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a 128-character type ahead buffer which can be disabled if it interferes with com-
puter operation (as it does with some games).

If you want a Dvorak keyboard layout with the Enhancer II, there are two ways
you can get it. You can purchase the Dvorak Eprom from Videx, in which case your
keyboard will permanently have the Dvorak layout. Instead, you can load in the layout
from the utilities disk and specify that it overlays the standard QWERTY layout.

There is also an optional function strip ($79.00) that provides 16 programmable
function keys. The keys are on a membrane pressure-sensitive strip which fits across
the top of your Apple.

The function strip and Enhancer are available for a combined price of $215.

EPS Keyboard $349.50
Executive Peripheral System, Inc.

RATINGS FEATURES

B Overall rating Type: Full keyboard
B Price/performance Function keys: +

B Software compatibility Programmable keys: +

B Ease of installation Numeric keypad: +

A Documentation Cable length: 6’ coiled

A Vendor support

PRODUCT SUMMARY

The EPS keyboard is really five separate keyboards in one. It has a standard
QWERTY keyboard, an enhanced numeric keypad, an edit keypad, a cursor con-
trol keypad, and programmable function keys.

The numeric keypad has standard numbers, a decimal point, comma, left and
right arrows, math functions (add, subtract, multiply, and divide), double and triple
zeroes, and an enter key.

The edit keypad includes character and line insert and delete, search, and replace
functions. The cursor control pad includes up, down, left, right, word left and word
right keys.

The 12 function keys are programmed by a number of plug-in modules. Four
functions can be assigned to each key: normal, shifted, control, and shift-control.
In addition, the program for the function keys can be toggled between two entirely
separate programs, permitting a total of 96 key functions for each module. Among
the preprogrammed modules are BASIC/DOS with VisiCalc, WordStar with BASIC
and CP/M, and Applewriter II and BASIC/DOS. Modules under development in-
clude those for PFS: File, Screenwriter II, DB Master, dBASE II, Pie Writer,
Multiplan, SuperCalc, and Pascal.

Each plug-in module costs $32.95. A design-your-own module kit is available
for $75.

The keyboard installs as is on the Apple IT and Il +. To install it in the Apple
ITe, you need to purchase a special Ile interface ($75.00).

230



Other options available for the EPS include a 20-foot cord ($35.00), and a soft-
switch for alternating between the EPS keyboard and the standard Apple keyboard
($40.00).

The unit is 19 x 9 x 2 inches and weighs 5 1/2 pounds.

Keyport 717 $179.00

Polytel Computer Products Corp.

RATINGS FEATURES

B Overall rating Type: Specialty keyboard
A Price/performance Function keys: +

B Software compatibility Programmable keys: +

A Ease of installation Numeric keypad: +

B Documentation Cable length: 9’ flexible

A Vendor support

PRODUCT SUMMARY

The Keyport 717 is a flat membrane keyboard which attaches to the Apple game
1/0 slot. It features 717 user-programmable keys with plastic overlays to indicate
the programmed functions.

The keyboard must first be calibrated by pressing a row and a column of keys,
as directed by the calibration program. This needs only to be done when first set-
ting up the keyboard. It is required later only if there have been significant changes
in room temperature or atmosphere, or if you have moved the keyboard a long
distance.

The keyboard needs a software interface. By itself it just sends a group of signals
to the game 1/0 port. User-designed interfacing is possible, although it is a bit com-
plex, and the documentation is a bit weak on this point. The keyboard definition
function program is available only in DOS or ProDOS, not the p-System or CP/M.
To use the keyboard in the latter two systems, you need to be a reasonably ac-
complished assembly language programmer.

The keyboard comes with a BASIC overlay, which provides a variety of Ap-
pleSoft and DOS commands. Many of these command keys are time-savers, such
as pressing one key for “TEXT: HOME"’ which saves eight keystrokes. Others are
also [human] memory savers, such as the color button which generates the COLOR = #
low-resolution graphic commands. Using the color buttons obviates the necessity
of remembering the color numbers.

Optional overlays include a VisiCalc function overlay ($39.00), and a “Farm”
overlay ($29.00). The farm overlay includes a variety of games which should delight
and educate the prereading and beginning reading child.
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Key Tronic KB200

Key Tronic Corporation

$298.00

RATINGS FEATURES

B Overall rating Type: Full keyboard
B Price/performance Function keys: +

B Software compatibility Programmable keys: -

B Ease of installation Numeric keypad: +

B Documentation Cable length: 9’ flexible

A Vendor support

PRODUCT SUMMARY

The Key Tronic keyboard is a look-alike to the IBM-PC keyboard. It measures
17 3/4 x 7 1/2 x 1 1/4 inches and weights 3 1/2 pounds. It works with the Apple
II and II +, but not the Ife or the Ilc.

The caps lock key has an LED indicator in it which shows when it is engaged.
Most of the function keys are included in a function keypad, which has a variety
of preprogrammed keys including PR#6, LOAD, RUN, SAVE, CATALOG,
DELETE, STOP (Control-C), DELETE LINE (Control-X), CLEAR TO END OF
LINE [CLR EOL](Escape-E), and LIST. In addition there are three other functions
keys at various locations on the keyboard for HOME, BREAK, and TAB. The TAB
key does not generate a Control-I but merely prints the word TAB.

The numeric keypad has the normal set of numbers, a decimal point, plus and
minus signs, and a return key.

The keyboard has collapsible feet which allow you to set it up at a comfortable
angle for typing. It has a nice light touch to the keys.

Keywiz VIP $439.00
Creative Computer Peripherals

RATINGS FEATURES

B Overall rating Type: Specialty keyboard
B Price/performance Function keys: +

A Software compatibility Programmable keys: +

C Ease of installation Numeric keypad: -

A Documentation Cable length: 2'

A Vendor support

PRODUCT SUMMARY

The Keywiz VIP consists of 31 programmable keys and is designed as an aux-
iliary command keypad for the Apple II family. Each of the 31 keys contains two
commands—one regular and one shifted. In addition, you can shift between any of
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4 different command “boards,” allowing 248 command keys at once.

To program any key, you simply press the program key (the key to which the
command is to be assigned) and then up to eight keystrokes which will be assigned
to that key. The commands for each key are kept in nonvolatile memory which is
not lost when the power is turned off.

The Keywiz VIP comes with blank templates which fit over the keypad, speci-
fying what function has been assigned to each key. In addition there is an AppleSoft
and Pascal template which recommend specific key assignments.

During use, an LED displays which of the four keyboards is currently active.
The Keywiz VIP comes with a 1-year warranty and is powered by a separate,
calculator-type power supply unit.

A less expensive Keywiz, Model 83, has 30 preprogrammed keys and a numeric
keypad for either VisiCalc, Multiplan, CalcStar, MagiCalc, WordStar, AppleWriter,
Format II, or Magic Window II. It is available for $299.00

KVA II Multi Function $199.00
Omega Micro

RATINGS FEATURES

B Overall rating Type: Numeric keypad
B Price/performance Math functions: (+ =)

A Software compatibility Extra keys: +

A Ease of installation Plug-in: +

B Documentation
B Vendor support

PRODUCT SUMMARY

This basic keypad has a plug-in controller board for the Apple II and II+ and
directly plugs into the Apple I7e. It has the standard number keys, a plus and minus
sign, a decimal point and a return key.

The Keypad $125.00

Advanced Business Technology

RATINGS FEATURES

B Overall rating Type: Numeric keypad
B Price/performance Math functions: (-)

A Software compatibility Extra keys: +

B Ease of installation Plug-in: +

B Documentation
B Vendor support
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PRODUCT SUMMARY

The Keypad comes in two models. Model B, for the Apple Ife and Apple II or
I1 + with a Rev. 7 or later motherboard, merely plugs into the Apple. Model A, needed
for older Apples, requires some soldering.

The keypad contains the number keys, minus sign, decimal point, and a return
key. It is small and lightweight, and therefore a bit unstable.

Ile Tender Keypad $199.00
Trackhouse

RATINGS FEATURES

A Overall rating Type: Numeric keypad
A Price/performance Math functions: Full

A Software compatibility Extra keys: +

B Ease of installation Plug-in: -

B Documentation
B Vendor support

PRODUCT SUMMARY

The Ile Tender Keypad, for the Apple Ile only, features a full complement of
basic math functions, four directional cursor control keys, numeric keys, decimal
point, comma, space, and delete. It comes with special software which turns your
Apple Ile into a fixed- or floating-point calculator.

The company also makes a nonprogrammable keypad which can be used with
the Apple Ile, 11, or IT+.

WORKSHEET FOR KEYBOARDS

PRODUCT $
MANUFACTURER
TYPE:

RATINGS FEATURES
Overall rating
Price/performance
Software compatibility
Ease of installation
Documentation
Vendor support

PRODUCT SUMMARY
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Table 18-1. Comparative Ratings for Keyboards.

DEVICE TYPE PRICE RATINGS
1234586
Apple Numeric Keypad N $159.95 BAABAB
Enhancer I L 149.00 ABABBA
EPS Keyboard K 349.50 BBBBAA
Keyport 717 K 179.00 BABABA
Key Tronic KB200 K 298.00 BBBBBA
Keywiz VIP K 439.00 BBACAA
KVA |l Muiti Function N 199.00 BBAABB
The Keypad N 125.00 BBABBB
lle Tender Keypad N 199.00 AAABBB
KEY TO RATINGS TYPE
1—Overall rating N—Numeric keypad
2—Price/performance K—Keyboard

3—Software compatibllity
4--Ease of installation
S5—Documentation
8—Vendor support

L~Lowercase modification

Table 18-2. Comparative Features for Keyboards.

DEVICE

NUMERIC KEYPAD FEATURES

Apple Numeric

Keypad Il

KVA |l Multi Function

The Keypad

le Tender Keypad

Keyport 717

Key Tronic KB200

Keywiz VIP

Enhancer i

KEY TO FEATURES
NUMERIC KEYPAD
1—Math functions

2—Extra keys
3—Plug in

KEYBOARD

1—Function keys
2—Programmable keys
3—Numeric keypad
4—Cable length

1 2 3
F + +
(+-) + +
) + +
F + -
1 2 3 4
+ + + 9’ flex
+ - + 9’ flex
+ + - 2
1 2 3
+ + +
LOWER CASE MOD

1—Lowsrcase display
2—True shift key
3—Type ahead buffor
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Chapter 19

Z-80 Coprocessors

Every computer has one or more operating systems, a set of routines for handling
frequently occurring activities. Operating systems contain, for example, the de-
tailed sequences of instructions for the input and output of date, including taking
information from the keyboard, displaying it on the screen, and exchanging it with
the disk drive. The operating system also performs the routine housekeeping activities.

The operating system usually works in conjunction with your applications soft-
ware. Its repertoire of routines is available to your software's commands. For ex-
ample, when your program gives a PRINT command, the operating system takes
over, runs through a complex exchange of signals with the printer, doles out the
data, and then returns control to your program.

An operating system can only respond to commands defined by its instruction
set. This is the logic coded into the operating system’s program in the computer’s
memory. Different operating systems have differently coded logic. Therefore, every
applications program must be written for a specific operating system. As a general
rule, a program written for one operating system will not run on another system.

Various operating systems exist for the Apple, including ProDOS, DOS 3.3, and
the p-System. These systems, which deal with disk operations, are known as disk
operating systems. Underlying all of them is the Apple system monitor, a series of
low-level commands which deal with screen and keyboard operation. The various
operating systems were either written for the 6502 or 656C02 microprocessor in the
Apple, or like the p-System, adapted for it.

One operating system which does not run on the 6502 or 65C02 microprocessor
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is the CP/M system (Control Program for Microcomputers). It requires a Z-80, 8080
or 8085 microprocessor. Many business microcomputers use the CP/M system. In
fact, this system has generated the world’s largest library of business and personal
software, containing some of the most popular business applications. CP/M offers
you languages such as FORTRAN and Pascal, and applications software such as
WordStar, SuperCalc, MultiPlan, and dBase II. CP/M also has a public domain library
containing over 80 disks of programs.

The Apple could have greatly enhanced versatility if it could run CP/M. This
ability is provided by a Z-80 coprocessor, a plug-in card which features a Z-80
microprocessor and supporting circuitry. It turns the Apple into a Z-80 computer
which can run CP/M. Let’s first take a closer look at the nature of CP/M.

CP/M is a disk operating system. That is, its set of routines deal principally with
data input and output from a disk. At initial startup, this set of programs automatically
loads into the temporary memory of a suitably prepared computer. Being disk-based
gives CP/M great portability. As long as the disk drive can read the format of the
disk, most CP/M applications software will run on any CP/M-compatible machine.
With the same formatting proviso, programs and files prepared on one CP/M setup
will run on any other. Sometimes a small amount of customization is needed, however.
This task is aided in most CP/M application by an Install program, which provides
the needed commands based on your responses to questions about your system.

For non-CP/M machines, such as the Apple, running CP/M involves some hard-
ware changes because CP/M was developed for the Z-80 and 8080 microprocessor
chips. These two chips have almost identical instruction sets, but they are quite dif-
ferent from the counterpart chips of the Apple.

To run on the Apple, the applications program must be in a disk format com-
patible with the Apple Disk system, unless you have another type of disk drive
properly interfaced to your Apple. Alternatively, you can obtain CP/M software via
a modem (see Chapter 8).

Structurally, CP/M consists of three functional modules: the console command
processor (CCP), which interprets typed-in commands; the basic inputloutput system
(BIOS), which handles communication with peripheral devices, such as printers, disk
drives, and modems; and the basic disk operating system (BDOS), which manages disk
files. These three components occupy the top part of the computer’s memory.

At the bottom portion of memory, a small system parameter area (SPA), main-
tains information about the current disk identification, the user identification, the
peripheral device assignments, and other parameters.

The remaining and largest portion of memory, the transient program area (TPA),
takes in the currently executed program.

As previously noted, when you boot the system, the CCP, BIOS, and BDOS load
from the CP/M system diskette into the computer’s main memory. The BIOS takes
over, and “A "’ appears at the upper left corner of the screen, indicating readiness
for typed-in commands and the loading of any executable file.
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ALS CP/M Card $399.00

Advanced Logic Systems

RATINGS FEATURES
B Overall rating Operating system: CPM 3.0
B Price/performance Chip type: Z-30B
A Software compatibility Operating speed: 6 MHz
A Ease of installation Memory on card: 64K
B Documentation 80-column display: -
B Vendor support Clock: +
Z-80 interrupts: +

PRODUCT SUMMARY

The CP/M card is a joint project of ALS and Digital Research, developers of
the CP/M operating system. It is one of only two Apple CP/M cards which run CP/M
3.0, also called CP/M Plus.

The card will automatically use a Videx Videoterm or an ALS Smartterm
80-column display card in slot 3. Installation consists of merely placing the card in
the proper slot (4 is recommended) and turning on the machine.

The on-card clock, which must be reset each time you start CP/M, will provide
interrupts as well as date and time stamping of the files. This is a standard CP/M
Plus function. In addition, CP/M Plus function permits you to switch disks without
having to do a warm boot (pressing Control-C). In CP/M 2.2 you run a considerable
risk of a program bombing if you do not warm boot after switching disks.

CP/M Plus holds more data in memory than CP/M 2.2 (approximately 6 to 7
more pages of text) and runs up to three times faster.

The ALS CP/M card works in an Apple II, II +, and Ile.

Appli-Card 4 MHz—$295.00

Personal Computer Products, Inc. 6 MHz—$375.00

RATINGS FEATURES

B Overall rating Operating system: CP/M 2.2

B Price/performance Chip type: Z-80A or Z-80B
B Software compatibility Operating speed: 4 or 6 MHz

A Ease of installation Memory on card: 64K

B Documentation 80-column display: -~ (70 column)

B Vendor support
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PRODUCT SUMMARY

The Appli-Card is unique among Z-80 coprocessors in that it permits use of either
a 40-column standard Apple display, an 80-column display using your 80-column
card in slot 3 (the auxiliary slot in the Apple Ife), or a special 70-column, high-
resolution graphics, simulated text display. This latter technique, often referred to
as a soft seventy display, is useful for viewing printed material up to 70 columns across,
but it is hard on the eyes for work of any length.

The card will automatically select an 80-column card if it is in slot 3 or the
Apple Ile auxiliary slot. Horizontal scrolling up to 255 columns is supported, a useful
feature when the actual line length exceeds the screen display line length.

The Appli-Card comes with 64K of RAM on the card and can be expanded to
192K through the use of extender boards. The 64K RAM can be used as a RAM
disk in the non-CP/M environment.

The card comes with the CP/M operating system and utilities including a pro-
gram to transfer files from DOS 3.3 to CP/M and from CP/M to DOS 3.3. The Appli-
Card recognizes the one-wire shift key modification on the Apple II and II+. The
card runs on the Apple II, II +, and IZe.

CP/M Gold Card 64K not banked—$495.00
Digital Research 192K banked—$775.00

128K disk cache—$325.00

RATINGS FEATURES
B Overall rating Operating system: CPM 3.0
B Price/performance Chip type: Z-80B
A Software compatibility Operating speed: 6 MHz
B Ease of installation Memory on card: 64-192K
B Documentation 80-column display: +
B Vendor support Clock: +

Z-80 interrupts: +
PRODUCT SUMMARY

Digital Research is the developer and licensor of the CP/M operating system.
The Gold Card is its first Apple CP/M hardware product.

The card runs CP/M 3.0, also called CP/M Plus. This operating system supports
many features not available in CP/M 2.2 and corrects several annoying problems
in that system. For example, it permits date and time stamping of files and comes
with a help function. CP/M Plus, however, is fully upwardly compatible with CP/M
2.2. All programs which make standard operating system calls in CP/M 2.2 will run
under CP/M Plus. Problems will occur with programs which made nonstandard
operating system calls or which made firmware calls. For example, WordStar and
dBase II work without problems in CP/M Plus. Z-Term does not.
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The card comes with two large manuals, among the best written documenta-
tion yet released by Digital Research. Unfortunately, the documentation still suf-
fers from an excessively technical tone and is difficult to follow at times. The issue
of redefining keystrokes is described in an especially cryptic fashion. Fortunately,
the disk Help File explains this process better.

In addition to the CP/M 3.0 operating system, the card comes with a CBASIC
compiler. This is not the standard Microsoft BASIC language familiar to users of
the Softcard but is a relatively full-featured BASIC which is compiled to intermediate
code. You must still have the run-time interpreter in memory to run the program.
The compiler does not generate true machine code. Neither does it support Apple
graphics. Other software includes a macro assembler (for 8080 operations codes)
and a symbolic instruction debugger.

Installation of the Gold Card is slightly more complex than installing similar Z-80
coprocessors. In addition to putting the card in slot 4 or 7, you must connect a wir-
ing harness, one plug to the video output on the back of the Apple and the other
plug to the rear of your monitor. This permits automatic shifting of the video output
from the standard Apple 40-column display to the 80-column display of the Gold
Card. There are two problems with this setup:

O The connector cord on the wire harness is quite short. If your monitor is
not on or quite near to the back of your Apple, you will need to purchase an exten-
sion cable from an electronics supply store. While these cables are fairly inexpen-
sive and easy to find, Digital Research should have provided a slightly longer cord.

O The 80-column display is not accessible except from CP/M; so you need
another 80-column display for use in ProDOS, DOS 3.3, and Pascal. If you use an
80-column display which requires a separate connector (as do most on the Apple
II and II+), you must switch connectors when moving in and out of CP/M.

The clock on the card must be reset each time you start up the system. In this
way it resembles the MS-DOS clock on the IBM.

The card comes in two versions. The standard (or nonbanked version) has 64K
of memory on the card. The banked version comes with 192K of memory, permit-
ting use of part of the memory as a RAM disk. A 128K add-on disk cache is available
which converts the 64K version to the 192K version.

Neither the memory, clock, or 80-column display on the card are accessible ex-
cept through CP/M. The product comes with a 1-year warranty. It works on the
Apple II, 11+, and Ile.

E-Z Card $60.00
Orbital System

RATINGS FEATURES

B Overall rating Operating system: None
A Price/performance Chip type: Z-80A
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RATINGS FEATURES

C Software compatibility Operating speed: 4 MHz
A Ease of installation Memory on card: 0
B Documentation 80-column display: -
B Vendor support Clock: -

Z-80 interrupts: -

PRODUCT SUMMARY

This card is the economy way to obtain a Z-80 coprocessor for your Apple. It
comes as a kit which you must put together by assembling the parts and soldering
them. You can, for an addition $30.00, get the card assembled and tested. If you
buy the kit and are unable to get it together properly, the manufacturer will do so
for $30.00 plus $2.50 shipping.

The card runs CP/M 2.2 and is compatible with the Microsoft Softcard version
of the operating system and BASIC language. Unfortunately, the card does not come
with the operating system, and the operating system is not available from others
except with hardware.

The E-Z card comes in different versions for the Apple II/I + and the Apple
Ile. Be sure to specify the correct version when ordering. Orbital Systems gives
a “lifetime” warranty on the card.

Premium SoftCard Ile $495.00
Microsoft Corporation

RATINGS FEATURES

B Overall rating Operating system: CP/M 2.2
B Price/performance Chip type: Z-80A

B Software compatibility Operating speed: 6 MHz
A Ease of installation Memory on card: 64K

A Documentation 80-column display: +

B Vendor support Clock: -

Z-80 interrupts: -

PRODUCT SUMMARY

Microsoft was the company that produced the first Z-80 card for the Apple; it
has come up with a nice multiple-function CP/M card in the Premium SoftCard Ie.
Installation, like that of most Z-80 coprocessors, consists of merely putting the card
in a slot. The Premium SoftCard must be placed in the auxiliary slot of the I7e. Once
installed, the 80-column display and extended memory of the Premium SoftCard
can be used from any Apple operating system, including ProDOS, DOS 3.3, and
the p-System.

The card comes with the CP/M 80 operating system which consists of the stan-
dard CP/M utilities and special utilities for the Apple. These Apple utilities include
a file transfer program, which permits transfer of files from the Apple DOS 3.3 disk
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environment to the CP/M disk environment. Unfortunately, there is no reverse
transfer program offered with the disk, although there are some commercially
available and public-domain reverse transfer programs. Other “‘standard”’ CP/M
features are 8080 assembler and debugger.

As would be expected with a product from Microsoft, the Premium SoftCard
comes with the latest CP/M version of Microsoft BASIC, version 5.2. There are
two versions provided: MBASIC and GBASIC. GBASIC contains all the commands
of MBASIC plus Apple high-resolution graphics commands. Additional programm-
ing language features available in Microsoft BASIC, which are lacking in AppleSoft,
include PRINT USING, WHILE/WEND, IFTHEN-ELSE, and up to 16 digit (dou-
ble precision) variables. A compiler for Microsoft BASIC is available at extra cost.

Documentation consists of two manuals. The quality is generally excellent. In
addition, there is a book on CP/M, with special consideration given for Apple users,
included with the package.

Microsoft covers the Premium SoftCard Ife with a 1-year warranty. The
Premium SoftCard Ile only works on the Apple Ile.

SoftCard II $225.00

Microsoft Corporation

RATINGS FEATURES
B Overall rating Operating system: CP/M 2.2
B Price/performance Chip type: Z-80A
B Software compatibility Operating speed: 2 MHz
A Ease of installation Memory on card: 0
A Documentation 80-column display: -
B Vendor support Clock: -
Z-80 interrupts: +

PRODUCT SUMMARY

Microsoft was the company that produced the first Z-80 hard for the Apple. The
SoftCard permitted the initial use of CP/M software in the Apple II. The card still
stands up well against the current crop of standard Z-80 cards.

Installation, like that of most Z-80 coprocessors, consists of merely putting the
card in a slot. The card comes with the CP/M 80 operating system, which consists
of the standard CP/M utilities plus special utilities for the Apple. These Apple utilities
include a file transfer program, which permits transfer of files from the Apple DOS
3.3 disk environment to the CP/M disk environment. Unfortunately, there is no
reverse transfer program offered with the disk, although there are some commer-
cially available and public domain reverse transfer programs. Other “standard” CP/M
features included are an 8080 assembler and debugger.

The SoftCard comes with a version of Microsoft BASIC which runs under CP/M.
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Actually, there are two versions of BASIC included: MBASIC (semistandard
Microsoft BASIC) and GBASIC (which contains all the commands of MBASIC plus
Apple high-resolution graphics commands). Additional programming language
features available in Microsoft BASIC, which are lacking in AppleSoft, include
PRINT USING, WHILE/WEND, IF-THEN-ELSE, and up to 16 digit (double-
precision) variables. A compiler for Microsoft BASIC is available at extra cost.

Documentation consists of two manuals. The quality is generally excellent. In
addition, there is a book on CP/M, with special consideration given for Apple users,
included with the package.

Microsoft covers the SoftCard II with a 1-year warranty. The SoftCard II works
with the Apple II, II+, and Ile.

Z Engine $199.00

Advanced Logic Systems

RATINGS FEATURES
B Overall rating Operating system: CP/M 2.2
A Price/performance Chip type: Z-80A
B Software compatibility Operating speed: 4 MHz
A Ease of installation Memory on card: 0
B Documentation 80-column display: -
B Vendor support Clock: -
Z-80 interrupts: +

PRODUCT SUMMARY

This is a CP/M 2.2 card that is functionally equivalent to the Microsoft Soft-
card II. It runs on the Apple II, II+, and Ife with either 48K or 64K of memory.
It features a hello menu on a cold boot, a nice feature for the inexperienced user.

Z-80 Plus $139.00

Applied Engineering

RATINGS FEATURES
B Overall rating Operating system: Custom
A Price/performance Chip type: Z-80A
B Software compatibility Operating speed: 4 MHz
A Ease of installation Memory on card: 0
B Documentation 80-column display: -
B Vendor support Clock: -

Z-80 interrupts: +
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PRODUCT SUMMARY

The Z-80 Plus comes with its own operating system, not licensed by Digital
Research. Previously the card came with no software. The new operating system,
tentatively called CP/M 4.0, will support disk operations in a manner similar to the
CP/M operating system. Applied Engineering claims that it works with the bulk of
CP/M software available including WordStar, dBase II, and Turbo Pascal. The
system also supports a RAM disk if you have an extended memory card in your
Apple. It will also read the time and date from a clock card and date and time stamp
your files.

The card comes with a 3-year warranty and runs on the Apple II, II +, and Ife.

WORKSHEET FOR Z-80 COPROCESSORS

PRODUCT $
MANUFACTURER
RATINGS FEATURES
Overall rating Operating system:
Price/performance Chip type:
Software compatibility Operating speed:
Ease of installation Memory on card:
Documentation 80-column display:
Vendor support Clock:

Z-80 interrupts:

PRODUCT SUMMARY

Table 19-1. Comparative Ratings for Z-80 Coprocessors.

DEVICE PRICE RATINGS
123456
ALS CP/M Card $ 399.00 BBAABB
Appli-Card 4 MHz— 295.00 BBBABB
6 MHz— 375.00 BBBABB
CP/M Gold Cord 64K — 495.00 BBABBB
192K— 775.00 BBABBB
E-Z Card 60.00 BACABB
Premium Softcard /e 495.00 BBBAAB
Softcard 1l 225.00 BBBAAB
Z Engine 199.00 BABABB
Z-80 Plus 139.00 BABABA
KEY TO RATINGS
1—Overall rating 4—Ease of installation
2—Price/performance 5—Documentation
3—Software compatibility 6—Vendor Support

244




Table 19-2. Comparative Features for Z-80 Coprocessors.

DEVICE FEATURES
1 2 3 4 56 7
ALS CP/M Card CP/M 3.0 Z-80B 6 MHz 64K -+ +
Appli-Card CP/M 2.2 Z-80A/ 4 MHz/ 64K - - -
Z-80B 6 MHz
CP/M Gold Card CP/M 3.0 Z-808 6 MHz 64K/ + 4+ +
192K

E-Z Card None Z-80A 4 MHz OK - - -
Premium SoftCard /le CPM 2.2 Z-80A 6 MHz 64K + - -
Softcard i CP/M 2.2 Z-80A 2 MHz OK - -+
Z Engine CPM 2.2 Z-80A 4 MHz OK - -+
Z-80 Plus Custom Z-80A 4 MHz OK - -+
KEY TO FEATURES
1--Operating system 5§—80-column display
2—Chip type 6—Clock
3—Oporating spoed 7—2-80 interrupts
4—Memory on card
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Chapter 20

Specialized Peripherals

In the preceding chapters we have covered the ‘‘meat and potatoes’” of Apple ex-
pansion. Interfaces, printers, disk drives, monitors, and modems are the major ex-
pensive items that nearly all Apple owners will consider adding to their computers.
Beyond these major expansion devices lies a whole world of highly specialized
peripherals. They are so diverse in their nature and uses that we will describe them
briefly in the sections that follow, and then list all of the reviews in alphabetical order.
The table at the end of the chapter will summarize the ratings for all of the products
for quick comparison.

BUFFERS

A buffer is mainly used with printers. It can, however, also be used with modems,
other printing devices such as typesetting equipment and plotters, or any device which
uses a serial RS-232C interface.

The purpose of a buffer is to accept data from the computer and hold it for
printing, allowing the computer to be used for other projects. Since the printer takes
more time to print out information than it takes the compute to transmit it, the buf-
fer could save you a lot of waiting.

Some buffers perform other tasks, such as merging, rearranging material, copy
counting, etc. Some buffers hold more material than others.

CONTROLLER/BUFFERS
A controller/buffer is a stand-alone unit which serves two purposes. As a con-
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troller, it automatically directs the transmission of data to one or more specified
peripherals such as printers, modems, and terminals, in an orderly fashion. As a
buffer, it holds data from the computer until the printer or other peripheral is ready
to accept it, which frees the computer for other tasks instead of waiting on the slow
printer to finish printing. In most units, the amount of buffer space can be expand-
ed to suit your needs.

PLOTTERS

With appropriate software, plotters provide high-quality and, frequently,
multicolored graphs in the form of drawings, bar charts, pie charts, schematics, etc.
with appropriate software. Because many of the dot-matrix printers now available
include the ability to do good-quality graphics presentation, the use of plotters has
declined, except for very special applications.

POWER PROTECTION DEVICES

The consistency of power supplied by the utility companies is inadequate and
often unsafe for the normal requirements of today’s memory-based electronic equip-
ment. Lightning strikes, startup of power equipment in the neighborhood, and the
operations of air conditioners or refrigerators can cause sudden voltage increases.
They can actually damage and deteriorate the microprocessor, and even alter or
erase stored data. Line noise, which is the interference caused by the operation of
small electrical appliances, can also have harmful effects upon the data. Two major
studies of power disturbances (one in 1974 by IBM and another in 1981 by Bell
Laboratories) divided these disturbances into the follow categories:

Noise to 200V peak 83+%
Noise greater than 200V peak 1+%
Sags greater than 20% 13%
Surges greater than +10% 1%
Blackouts 2+%

These studies indicated that some type of power fluctuation sufficient to shut
down the computer occurs approximately 62 times a year—a little over once a week.
To some computer users, these protection devices are not considered a luxury item
when you consider loss of valuable data and the cost to repair the damage done to
the system.

Various products on the market provide protection against some (or all in the
case of the UPS) of these conditions. The units plug directly into wall outlets, and
then the power plug of the computer is plugged into the unit.

Transient surge suppressors are an inexpensive way to suppress noise or voltage
surges when they exceed a preset level (usually 200 to 300 volts for a 120-volt line).
High-frequency noise suppression depends on the response time of each particular
model.

Super isolation transformers are specifically designed to eliminate common-mode
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noise, which is the most prevalent power line problem. They provide no protection
against surges or sags in power, however.

Voltage regulations are nonisolated devices which make a correction for power
sags and surges. They do not, however, remove the line noise.

Ac line conditioners weaken both common-mode and transverse-mode noise, while
regulating the voltage. While some ac line conditions claim to be true, they do not
actually filter out the noise.

Standby systems (sometimes called off-line UPS) switch in only when the power
fails, or when the line voltage goes very low. They will protect you against blackouts,
and they consist of an inverter, a battery, a battery charger, a power monitor, and
a high-speed transfer switch. Off-line systems cost much less to produce because
they do not require a high-powered battery charger. Because it is off-line, it does
not use continual power like the on-line UPS.

The main factor to consider is their switching or transfer time. The new
technology on high-speed transfer switches cuts the transfer time down to 4
milliseconds. Other important features to consider are output waveshape, which will
affect the computer’s performance. Look for the best quality of either sine-wave
or square-wave output. Many units are square-wave outputs, which most equipment
cannot tolerate for too long.

Backup time is also important and will vary with different units. Studies show
power outages and fluctuations will last from 6 seconds or less (about 50 percent)
to 10 minutes (about 90percent). You are mainly looking for enough time to finish
current work and shut down the computer. Battery recovery time should also be
considered. Most batteries can be brought to 85 percent of full capacity within 2
to 3 hours. Cost is always a factor, and a good guideline is a unit costing 10 percent
of the cost of the system to be protected.

UPS, or uninterruptible power systems, are on-line, and provide protection
against power failures. They also act as ac line conditioners. They can be quite ex-
pensive. A typical on-line unit consists of a rectifier/battery charger, an inverter,
a battery, a power monitor, and a bypass transfer switch. Since it is always on, it
is continually using power, which adds to its cost, and while it is on it heats up, which
creates the need for a cooling system, another cost.

SECURITY

It is hard to believe that theft, manipulation, and vandalism of computer data
amounts to some $3 billion every year. Information is sold to competitors, totally
destroyed, altered, or in some cases ransomed back to the original owner. There
are currently no federal statutes covering this area, and the few states with statutes
are confusing or totally ineffective. Crimes include credit card scams, illegal bank
fund transfers, payroll record tampering, and theft of such things as product designs,
research data, marketing plans, customer lists, privileged client information, etc.

Some systems using a common password, or those featuring call-back protec-
tion can be tampered with through transmission lines or by gaining access to the
codes. Other systems are based on the Federal Data Encryption Standard, a very
sophisticated approach for protecting both stored and transmitted data. The National
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Bureau of Standards recommends four methods which are software-selectable: Elec-
tronic Code Book, Cipher Feedback, Cipher Block Chaining, and Output Feedback.
For more detailed information, ask for the Federal Information Publication #46.

Angel Buffer $295.00
Ligo Research, Inc.

RATINGS

A Overall rating

B Price/performance
A Ease of installation
A Documentation

A Vendor support

PRODUCT SUMMARY

Angel, the Intelligent Buffer (Fig. 20-1), has the standard 64K RAM of dynamic
memory. It uses either the RS-232C serial or Centronics-type parallel interface. There
are eight white squares (membranes) to Clear, Copy, Page Skip, Page Re-Print, Func-
tion, Second Function, Hold, and Pause, which allow you to perform 12 different
functions.

Clear is used for the page mode, which continually checks the page break data
while printing and allows you to reprint the last page, any jammed pages, skip pages,

Fig. 20-1. The Angel will work with most of the popular printers available for the Apple (courtesy of Ligo Research, Inc.).
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and pause for single sheet feeding. Also use Clear for soft-reset, self-test, and space
compression, which extends the buffer capacity to more than 128K.

Copy allows for multicopy, continuous copy, hex dump, and memory test.

Page Skip allows for page pause, skip data for partial printouts, page definition,
and version.

Page Re-Print allows for multireprint, restoring the buffer, and two “‘reserved”
spaces.

Function is used for select function. Second Function also allows for the display
of the available buffer.

Hold displays transmit pointer.

Pause enables multikey functions.

Six LED indicators display the status and activities of the buffer: Power on, space
compression, page mode, page-pause, stop receiving, and stop sending.

The bar in the lower left-hand side contains three easily accessible, eight-position
switches to select the device type, baud rate, and input/output. Installation consists
of connecting the cables, setting up DIP switches, and turning on the power. There
is a 13-page technical supplement and compatibility chart indicating the cables
necessary for connecting various systems.

The Angel is compatible with printers made by Epson, Centronics, Diablo, NEC,
C. Itoh, Okidata, Qume, Toshiba, Smith-Corona, Transtar, and most other printers
featuring the RS-232C serial or Centronics-type parallel interfaces. Baud rates vary
and range from 110 to 19.2K.

Datasaver Standby Power System 200 watt—$495.00
Cuesta Systems, Inc.

RATINGS

A Overall rating

A Price/performance
A Ease of installation
A Documentation

A Vendor support

PRODUCT SUMMARY

The Datasaver (Fig. 20-2) prevents the accidental loss of data which may be
caused by an interruption in the normal power supply by automatically switching
to its internal power within 1/100 of a second. It can also be used as a portable power
supply by plugging an external 12-volt battery (car, van, motorhome, boat, plane,
etc.) into the appropriate jacks in the rear. The internal, rechargeable battery on
this unit provides from 5 to 15 minutes of operating time, depending on whether
you are operating at full- or half-rated output power.

There are audible and visual alarms, as well as an interrupt signal to indicate
when the normal power supply has been interrupted and the Datasaver has taken
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Fig. 20-2. The Datasaver can prevent accidental loss of your valuable data (courtesy of Cuesta Systems, Inc.).

over. The unit is small and fits easily on the desktop. There is no installation since
the Datasaver plugs into an ac power receptacle, and the computer is plugged into it.

The Datasaver meets all UL, FCC, and CSA standards and has a 1-year limited
warranty.

DataShield Model 100 Surge Protector $89.95
PTI Industries

RATINGS

B Overall rating

B Price/performance
A Ease of installation
B Documentation

C Vendor support

PRODUCT SUMMARY

The DataShield Model 100 surge protector will eliminate voltage surges and
will filter noise that can damage the computer or the peripherals. It has six outlets
for plugging in the computer and up to five other devices. Two of the six sockets
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are devoted to superfiltration for extra-sensitive equipment. The wall power enters
the DataShield and passes through circuitry which filters the voltage before it reaches
the computer’s receptacles. A light signal and a buzzer alert you to a brownout, when
voltage drops to levels below 100 volts and has a reset button to guard against ex-
cessive voltage surges upon return of power. An unlit LED indicates this reset but-
ton must be pressed. Response time for surge protection is 0.1 nanoseconds. Noise
is attenuated from —20dB to - 100dB, and noise protection ranges from 100 KHz
to 300 MHz.

The unit is warranted for 6 months and can handle large power demands from
a monitor, printer, etc.

DataShield Backup Power System PC-200—$359.00
PTI Industries XT-300—$499.00
RATINGS

B Overall rating

B Price/performance
A Ease of installation
A Documentation

B Vendor support

PRODUCT SUMMARY

The DataShield Backup Power sources are battery-operated auxiliary generators.
There is also a built-in surge protector. These features protect you against a total
blackout or power surges above 140 volts. The unit filters out the line noise from
appliances. When the power falls below 108 volts, the system switches over to the
battery. On the PC-200 (Fig. 20-3) this occurs within 10 milliseconds, and on the
XT-300 (Fig. 20-4) it occurs within 4 milliseconds. When you are operating a full
load you have 5 minutes of backup power, and at half load you have 20 minutes
of backup power.

The surge protection operates continuously to guard against any harmful surges.
A flashing light indicates that the battery is running low and needs to be recharged.
The battery has a long life (4 years) and requires 10 to 12 hours to recharge.

The PC-200 (at 200 watts output) is ideal for the Apple with monitor, which
requires less than 200 watts. The XT-300 (at 300 watts output) is designed for hard
disk drives. Both of these models are FCC-approved for safety. There is a 6-months
warranty on parts and labor.
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Fig. 20-4. The XT-300 will provide immediate backup power in the event of a failure (courtesy of PTI Industries).
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DES 2000 Security System $459.00
Practical Peripherals

RATINGS

B Overall rating

B Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

This system is designed to protect your data—accounting records, product design
data, research data, marketing plans, customer lists, privileged client data, bank
files, credit information, etc.—from theft, manipulation, or vandalism. Sixteen-digit
“keys” are used to encrypt and decrypt, and there are 72 quadrillion possible com-
binations. These keys are not lost when the power is turned off. The DES 2000 is
based on the Data Encryption Standard (a complex ciphering algorithm) set by the
Federal Government and endorsed by the American Bankers Association.

With the DES 2000, your data is protected from intrusion via a modem, phone
line, or disk. You will need an RS-232C-compatible communication link and two
units—one for encrypting from the host computer and one for decrypting at the receiv-
ing end.

The Local Mode protects stored data, and the Communication Mode protects
transmitted data. The Local Mode encrypts and decrypts disks for storage or
transportion. Using software, the disks can be edited in their encrypted state or
decrypted at the beginning of the work session.

For the Communication Mode, four keys are needed to gain access to the system.
The Single Session Key is known and entered by only one individual into all units
in the communication link. The Master Key/Encrypted Session Key combination
consists of entry of the Master Key first, known and entered by a corporate officer,
then the data processing person enters the Encrypted Session Key. The Auto-
Transfer Encrypted Session Key is used when the Encrypted Session Key needs
to be entered into a number of units, by automatically entering the key using com-
munication lines. The Auto-Load Secret Session Key allows work to be done on
specific files which need Individual Keys and ID Codes entered before files can be
accessed, by entering these keys automatically.

The front panel has four touch-sensitive switches—one for Reset, in case of er-
rors created by electrical problems; Cipher, used for encrypting and decrypting;
Local, to switch operation to the Local Mode; and Menu, which gives you a com-
mand menu for setting up keys and the system. LEDs over the Cipher and Local
switches indicate activity. There is also an LED to indicate power is on.

The DES 2000 has a 5-year warranty on parts and labor and meets all re-
quirements for encrypting set by the National Bureau of Standards.
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DMP-29 Plotter $2295.00

Houston Instrument

RATINGS

A Overall rating

B Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

The DMP-29 is an eight-pen plotter which produces either 8.5-x-11-inch or
11-x-17-inch copies on heavy bond, vellum, or film paper. This unit is compatible
with most graphics software, allowing you to create graphs, charts, technical draw-
ings, medical drawings, architectural drawings, and maps.

With the DM/PL, Houston Instrument’s plotter language, you can create eight
sets of characters (including European), at any of 360 possible angles and in 255
sizes. The DMP-29 will not only draw solid lines or any combination of dots and
dashes automatically, but it will also plot only a section of the entire presentation,
or scale too-large or too-small plots down or up to size.

The DMP-29 performs quickly (22 inches per second) and quietly (less than 60
dBm).

The firmware includes all commands supported by the DM/PL. Character sets
include slant (italics), 93 upper; and lowercase characters, 8 character sets (including
European), and 255 possible character heights at any angle. The character width
is selectable independent of the height and defaults to 86 percent of the height. The
front panel includes touch-sensitive buttons for power on/off, home, load, X- and
Y-axis deadzone test pattern, large and small X pattern for dynamic balancing,
stairstep pattern for linearity testing, and self-test and ROM/RAM diagnostics. Ar-
row buttons control pen movement.

Connection to your computer is by RS-232C serial, Centronics-type parallel, or
GPIB interface.

DMP-40 Plotter $995.00

Houston Instrument

RATINGS

A Overall rating

A Price/performance
A Ease of installation
B Documentation

A Vendor support
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PRODUCT SUMMARY

This is a single-pen plotter which allows you to create graphics on 8 1/2- x -11-inch
or 11-x-17-inch bond, vellum, or mylar paper. By using the pause command, pro-
vided with most software, you are able to change the pen to another color. Circle,
ellipses, arcs, and curves are easily drawn, and tracing is done by plotting in in-
crements of only 0.005 inches.

The standard plotter hard nib pen is used, or you can use a ball point or film
ink pen. Black, red, blue, and green colors are included.

The front panel includes touch-sensitive buttons for controlling small or large
paper size, local movement of the pen with four arrow buttons, scaling, baud rate,
addressability, self-test, and clipping or windowing. The Draw Commands include
vector generation, absolute or relative, arc generation, circle generation, ellipse
generation, and curve fit generation. The Text Commands include Print Mode, 93
upper- and lowercase characters, variable height, rotation and aspect ratio, italics,
and special centered markers. Control Commands include English or Metric, report
back, query plotter identification, windowing, viewport with scaling, internal self-
test, handshaking, and velocity.

The DMP-40 weighs about 10.5 pounds, and is 4.4 inches high by 21.2 inches
wide by 8.0 inches deep. The standard RS-232C interface allows you to connect this
plotter to your computer.

Interfazer Controller/Buffer 16K—$195.00
Quadram Corporation 64K— 295.00
RATINGS

B Overall rating

B Price/performance
B Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

The Interfazer serves two functions. As a buffer, it stores data and then transmits
it to one printer at a time. As a controller, it is designed to keep data flowing from
either one or eight computers and send this data to one or more specific printers.
This is accomplished on a first in-first out basis. There are LEDs on the front panel
to indicate the status of the activity and error messages.

The Interfazer helps to eliminate problems with peripherals before they arise
and also serves as an incompatible device interface, computer I/O expander, data
transfer rate converter, and additional peripheral buffer.

There is one version with a 16K RAM installed and another with 64K RAM.
The parallel and serial input cards are available for $65 each.

With the Interfazer you are able to use two printers simultaneously without any
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mechanical changes. It uses an 8085 microprocessor with eight slots for 1/0 cards
and two slots each for 64K RAM.

Lemon/Lime/Peach/Orange

Surge Protectors Lemon—$ 59.95
Lime—$ 89.50
EPD, Inc. Peach—$ 97.50

Orange—$139.95

RATINGS

A Overall rating

B Price/performance
A Ease of installation
B Documentation

B Vendor support

PRODUCT SUMMARY

The Lemon, Lime, Peach, and Orange are good-quality surge protectors from
EPD, Inc. They represent a small expense to protect your increasingly valuable com-
plex of computer peripherals, all of which are subject to damage by power surges.
Line filtering also helps prevent interference between any pair of devices. Many
“mysterious’” hardware problems go away when a filtering surge protector is used
with the system.

The Lemon attaches directly into the wall socket and has six plug receptacles.
The Lime sits on the floor, has a power cord to plug into the wall socket and has
six plug receptacles.

The Peach and the Orange surge protectors feature line filtering. The Peach
attaches directly to the wall and has three receptacles. The Orange is a floor model
and has six receptacles. The Orange has a response time of 5.0 nanoseconds to power
surges. It attenuates noise from -5dBs to —58dBs and protects against noise at
frequencies ranging from 150KHz to 30MHz.

The MAX SS/2 Surge Protector $79.00

Panamax

RATINGS

B Overall rating

B Price/performance
A Ease of installation
B Documentation

B Vendor support
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PRODUCT SUMMARY

Panamax has a whole line of good-quality surge protectors. The MAX SS/2 has
two plug receptacles, plugs directly into the wall socket, and protects against power
surges and noise interference. Some of the other surge protectors from Panamax
include UltraMax, with four plug receptacles, a power cord to plug into the socket,
on/off switch, brown out protection, circuit breaker, and undervoltage alarm
($159.00); SS/6 LCS, with six plug receptacles, on/off switch, circuit breaker, and
a power cord to plug into the socket ($119.00); and TeleMAX, with one plug recep-
tacle and two phone jack hook-ups ($89.00). All of the units come with a 5-year
warranty.

Microbuffer/E Buffer Interface Cord 8K—$159.00
Practical Peripherals 16K— 179.00
32K— 219.00
64K— 279.00
RATINGS

A Overall rating

B Price/performance
B Ease of installation
A Documentation

A Vendor support

PRODUCT SUMMARY

The Microbuffer/E is designed specifically for Epson printers. It is inserted in-
side all of the Epson printers. Since the Epson prints at 80 to 160 cps, it takes about
2.5 to 5 minutes to print 16,000 characters. With the Microbuffer/E, the 16,000
characters are sent in seconds.

There are six models—three each for parallel and serial interfaces. MBS models
indicate serial interface, and MBP models indicate parallel interface. The MBS-16K
can be expanded to 32K by adding RAM chips, and the MBS-32 can be expanded
to 64K by adding the Memory Expansion Module ($89). The MBS-8K with 8,192
bytes of data storage can easily be interfaced to almost any RS-232C device with
hardware or software handshaking. The MBS-32/64K with up to 65,536 bytes of
data adds the ETX/ACK handshaking to the standard XON/XOFF. The MBP-32K
($199) can be expanded to 64K using RAM chips. $279.00.

These units are easily installed. They come with a 5-year warranty on parts and
labor.
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Microbuffer In-Line Buffer 32K—$299.00
Practical Peripherals 64K—$349.00

RATINGS

B Overall rating

C Price/performance
A Ease of installation
A Documentation

A Vendor support

PRODUCT SUMMARY

The Microbuffer In-Line Buffer is available in two versions, either serial (MBIS)
or parallel (MBIP). The MBIS-32K and MBIP-32K can be expanded to 64K with
RAM chips, then further expanded in 64K increments up to 256K by using the
Memory Expansion Modules ($179). The MBIS-64K and MBIP-64K can also be ex-
panded in this fashion.

These are stand-alone buffers, require no modifications of software, and are easily
installed with almost any computer. Data is transferred at the rate of approximately
4000 cps. Multiple copies may be made, and printing may be interrupted at any time
using the pause control. Another feature allows you to turn off your computer while
the printer continues printing.

The MBIP and MBIS feature a touch-sensitive front panel for controlling the
clear function, the copy function, and the pause function. LEDs indicate which ac-
tivity is in use and also when the power is on.

The MBIS has the added pass control, which buffers data coming in to the com-
puter to reduce expensive modem transmission time or when incoming data arrives
faster than the computer can process it.

The units are easily installed, and there is a 5-year warranty on parts and labor.
The connector cable is included.

Microfazer Buffer $169.00
Quadram Corporation $1395.00
RATINGS

B Overall rating

B Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY
The Microfazer (Fig. 20-5) is a universal printer buffer which can also be used
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Fig. 20-5. The Microfazer buffer is available in several memory configurations, including 256K and 512K (courtesy of Quadram
Corporation).

with plotters and even modems. The pause/copy feature allows you to print addi-
tional copies of the material in the buffer by pushing a button on the front panel.
There is also a reset switch to set the Microfazer and clear the memory. LEDs located
on the front panel indicate ready, error status confirmation, and the pause/copy mode.

The Microfazer has a variety of memory sizes and adapts to any type of connec-
tion. There is a snap-on parallel unit which does not have the pause/copy feature
for the Epson MX printer available with a memory of 8K ($169), 16K ($189), and
64K ($299). Parallel-to-parallel versions are available with 8K ($179), 16K ($199),
64K ($299), 256K ($895), 512K ($1395), and two RAM expansion cards—128K ($445)
and 384K ($950). The 512K memory is equal to over 250 typed, letter-size pages.

Serial-to-parallel, serial-to-serial, and parallel-to-serial versions are also available
in 8K ($199), 16K ($220), and 64K ($330). You could use the serial-to-parallel ver-
sion if you need to use your computer’s serial port to connect a printer with a parallel
interface, or vice versa.

The Microfazer is small, compact, and enclosed in a durable metal case. Some
models plug directly inside or onto the back of the printer.

Quadram also makes the Efazer, which installs directly inside the Epson MX
or FX. This version is available with 8K ($99) and 64K ($199).
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Micro-UPS, Model 3056 $1995.00
RTE DELTEC Corporation

RATINGS

C Overall rating

C Price/performance
C Ease of installation
A Documentation

A Vendor support

PRODUCT SUMMARY

This on-line UPS provides continual voltage regulation and noise elimination
to personal computers. It also provides a battery reserve for complete power outages.
The internal 10-minute battery included in the purchase price can also be used with
external 48-volt batteries for extended periods. Unlike other power supplies, there
is no switching when the power changes or fails completely, because the battery
is already on-line. In the event of internal failure, a bypass switch transfers the load
to the input or utility line. The 10-minute internal reserve time may be lengthened
to 1 hour with the optional battery pack.

RTE DELTEC offers a 1-year warranty on materials and workmanship.

Minicomputer Regulator
Super Isolation Transformers
60 Hz—$169.40 and up

Sola Electric 50 Hz—$228.60 and up
Hard-wired— 202.57 and up

RATINGS

B Overall rating

B Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

The Minicomputer Regulator series comes in three models—the 60Hz single
phase (portable) model, the 50Hz single phase (portable) model, and the 60Hz single
phase (hard-wired) model. All models are UL listed.

These regulators are designed to detect and correct both transverse- and
common-mode noise. They suppress transients and protect the equipment from
overloads, brownouts, and other line voltage fluctuations. The waveshape output
is sine wave. The two portable models have an input off/on switch. Common noise
is rejected at 120dB and transverse noise at 60dB.
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The portable models plug into the wall, and the hard-wired models are de-
signed to be mounted on the wall.

Sola recently came out with a rack-mount version of this unit ($826.85) de-
signed for applications where rack-mounting is more convenient. These units are ap-
proximately 9.81 x 19 x 10.46 inches. Rack-mount models feature input/output
voltmeters, output current ampmeters, four output circuit breakers to protect the
unit from overload, two 15-amp output receptacles, and a heavy-duty cord. The in-
dicator light and power switch are located on the front panel.

Mini UPS 60 Hz—$1665.00
Sola Electric

RATINGS

B Overall rating

C Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

The Mini UPS is a portable on-line unit which continuously supplies power. It
uses a long-life, maintenance-free battery which is built into the unit. The Mini UPS
also regulates the output voltage and protects the load from noise, line interference,
and brownout conditions. The Mini UPS uses a single-phase 120 Vac input and is
available in 60 Hz with either a 400 VA output or a 750 VA model, which is UL
approved. There is also a 600-VA, 50-Hz unit ($1950).

The output waveshape is a sine wave. If the Mini UPS is operated at less than
full load, the battery backup time will be extended. If operated at full load, there
are optional battery packs available if more backup time is needed.

The Mini UPS features an automatic shut-off circuit which disconnects the bat-
tery during prolonged power outages to prevent damage to the battery. When regular
power is restored, the battery is automatically recharged to 95 percent of its capaci-
ty in less than 10 times the discharge time. This process is done without operator
assistance.

The on/off switch on the front panel controls the inverter. The battery will con-
tinue charging when the unit is turned to off. Lights on the front panel indicate that
the inverter is on, the charger is on, and the line power is operating.

There are two other models available in this series—the Deluxe model ($2180)
which features automatic inverter restart to allow the inverter to restart once the
normal power is restored following a shutdown from a discharged battery. A bat-
tery supplying power to the alarm circuit indicates that the inverter is being powered
by the battery when the power fails. The High Inrush Current models ($2415) sup-
ply up to six times the rated current for very short durations. They are usually used
for applications requiring large inrush currents.
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Multiport Controller/Buffer Model 524 $279.00
Bay Technical Assaciates, Inc.

RATINGS

B Overall rating

B Price/performance
B Ease of installation
B Documentation

B Vendor support

PRODUCT SUMMARY

The Multiport Controller is a stand-alone unit designed to control and buffer
data between the computer and peripherals such as a printer, modem, and terminal.
The 524 has a port for the computer and four peripheral ports. A specific port is
selected from the computer with the Control-T plus the port number, and the com-
puter remains connected to that port until another selection is made.

The four ports each have buffers for receiving and transmitting. The size of the
buffer depends on the model chosen. Since the 524 is a basic unit, there is an option
for a 256-byte buffer.

A Configuration Mode is available with a Control-R and the port number. The
524 then gives the current port’s configuration and a menu, which allows you to
quit, set baud rate, set word size, set stop bits, and set parity.

Options for the 524 include Custom Power-Up Default to automatically power-
up to a specific, factory-set configuration. Custom Control Character allows you to
order specific characters to control your 524. Connector Options allow you to order
DTE (data terminal equipment) ports instead of the standard DCE (data communica-
tion equipment) ports. You can order 220 volts instead of the standard 115 Vac.
XON/XOFF allows you to use either hardware- or software-handshaking protocol
and includes 256-byte buffers for each peripheral port.

Other models in the multiport controller series include the 524D series ($319),
which provides one to four devices with access to a single device through a common
port. These models have the 524 options plus Port I.D. Characters for sending two
characters and to identify the last port which signed on. One to 28-Minute Timeout
allows for automatic disconnection when no activity has occurred in that amount
of time. You can change the amount for the time through software. Host Port Con-
trol controls the host port.

The 524E series ($319) is a statistical multiplexer and usually sold in pairs, which
allows four lines of data to be simultaneously sent over one line and demultiplexed
by the second unit. The data is automatically distributed to the corresponding
peripheral ports. The same options are available for the 524.

The 524F Model ($329) allows for any-port-to-any-port interconnection. The ap-
plications are unlimited with this unit, and the same options are available as with
the 524.

There is a 1-year warranty on all these units. They weigh about 5 pounds and
are approximately 8 inches wide by 7.5 inches deep by 2.25 inches high.
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Power Line Monitor $303.00

Sola Electric with printer $964.00

RATINGS

B Overall rating

C Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

The Power Line Monitor (Fig. 20-6) is used to determine the cause of power
problems. Sola Electric makes five models, three of which print out information on
the type of disturbance and the date and time of the occurrence. The printing monitors
also check on low-line frequency, while the deluxe printing model ($2390) provides
information on temperature and the load’s dc power supply.

These units could be of assistance to you in determining typical power problems
in your environment before you purchase a power conditioner for your system. An
audible alarm sounds when a problem occurs. A chart on the unit provides informa-
tion on typical power problems, their possible causes, and the type of equipment
needed to solve the problem. The typical power problems covered include power

Fig. 20-6. The Power Line Monitor will detect a number of typical power problems (courtesy of Sola Electric).
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failure, low line voltage, high line voltage, voltage spike, voltage drop, high frequency
noise, high line frequency, and low line frequency.

The two nonprinting models feature six LEDs which indicate which problem
is occurring. They do not include information on high or low line frequency. There
is a button for clear and another for test. The unit itself is 3 x 5 x 7 inches and
weighs about 2 pounds.

The printing models feature eight LEDs to indicate the cause of the power
problem, and three LEDs to indicate the status of the audible alarm, the printer, and
the external alarm contacts. Control buttons allow you to clear, test or lock the unit,
advance the paper, advance and set the clock, and turn off the alarm and the printer.

The deluxe printing model (#80-006-60) further features control buttons for print
status/clear summary, print thresholds/print summary, and to move the clock
backwards in time. A row of DIP switches are included to set the power failure/power
restore thresholds, the line frequency tolerance, and the 120/240-volt operation. There
are two single switches to set the temperature and the volt line operation. The small
temperature probe sits alongside the monitor. These printing models are approx-
imately 11 x 3 x 3 inches and weigh about 6 1/2 pounds.

All of these models are completely portable. They are easily plugged into any
wall outlet.

Powermaker Micro UPS $ 820.00-$1195.00
Topaz, Inc.

RATINGS

B Overall rating

A Price/performance
A Ease of installation
B Documentation

B Vendor support

PRODUCT SUMMARY

Topaz makes a number of different models in this price range, and different
models reflect the voltage (120 or 220), the amount of standby power provided, and
the length of time the unit will run on its internal battery. Several models feature
a signal to the computer to shut down while unattended. This signal is called a stafus
moniltor.

All models feature maintenance-free batteries which take about 16 hours to
recharge. There is overload and short-circuit protection, and the low-battery sensor
prevents the batteries from discharging beyond their capacity. There is a beeper
to alert you when the power has failed; however there is no way to tell when the
battery is low. Noise attenuation begins at 10kHz; 40dB minimum at 100kHz and
above.

Typical backup time, depending on the model, ranges from 9 minutes (full load)
to 30 minutes (half load), 12 minutes to 35 minutes, and 35 minutes to 75 minutes
of sine wave output. —
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Typical transfer time from power line to inverter is 4 milliseconds (10 ms. max-
imum). From inverter to power lines, the time is 2 milliseconds (4 ms. maximum).
The 60Hz (120v) models are UL approved for safety.

SC14 Signal AC Line Conditioner
1-channel—$ 44.00
Interactive Structures, Inc. 4-channel— 255.00
16-channel— 440.00

RATINGS

B Overall rating

B Price/performance
B Ease of installation
C Documentation

B Vendor support

PRODUCT SUMMARY

The SC14 series is intended to extend analog input systems. Interactive Struc-
tures manufactures two such analog input systems—the AI02 and the AI13. The
SC14 is available in 1, 4, or 16 channels.

The channels can be programmed by using the plug-in DIP function modules.
Weak or noisy signals are accepted by the SC14 and filtered to improve accuracy
of the readings. The signals are output at 0 to 5 volts.

The 1-channel model includes a small circuit card which connects to the input
system with a shielded 3-conductor cable. The 4-channel connects to the input system
with a 6-foot ribbon cable. The 16-channel model has four 4-channel circuit boards
inside a rack-mountable metal case and a 6-foot cable. The inputs and grounds are
easily installed.

ShuffleBuffer
32K—$349.00
Interactive Structures, Inc. 64K— 399.00
128K— 499.00
RATINGS
A Overall rating

A Price/performance
A Ease of installation
A Documentation
A Vendor support

PRODUCT SUMMARY

The ShuffleBuffer comes in three models, depending on the amount of RAM
you need. Control and indicator lights are on the front panel. It is a universal buffer,
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and it works with any standard serial or Centronics-type parallel interface. Includ-
ed with the buffer are the cables, power supply, and a comprehensive manual. Status
lights indicate you are in the BYPASS Mode (a steady glow), a memory overflow
(a slow flash), or a RAP Mode graphics fillup sequence (a fast flash).

The Random Access Printing (RAP) Mode stores text or pictures to be printed
in any order, any number of times. The RAP commands include: create bucket, erase
and restart, append, switch sources, enter BYPASS mode, ignore RAP commands,
repeat bucket, print bucket, skip bucket, skip sequence, end bucket, end of data,
and change lead-in character.

You can also use the standard first in-first out (FIFO) Mode to print without
tying up the computer. The third mode, BYPASS, allows you to interrupt a long print
from the buffer to print from the computer.

Data compression is automatic and provides for more efficient utilization of the
memory. A simple and safe erase feature allows you to erase the buffer memory
and enter the mode indicated by the switches. Automatic duplication frees the com-
puter for other tasks while the printer prints up to 254 copies.

The ShuffleBuffer is compatible with any printer with a RS-232C-serial or
Centronics-type parallel connector. When ordering this unit, specify your computer
and printer brand for the correct cables (which are included).

Spikemaster Surge Protector $79.95
Discwasher

RATINGS

A Overall rating

A Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

Spikemaster is a high-quality spike protector and line filter. It is built of heavy-
duty components and offers a circuit breaker, five-way filtering, and an on/off switch
with indicator light. It can handle a total load of 15 amps, more than enough for
a large computer system. Spikemaster is the sturdiest spike-surge protector we have
seen, and it works well in areas with a notoriously bad power supply.
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SPS Standby Power Source $828.00
Sola Electric

RATINGS

B Overall rating

B Price/performance
A Ease of installation
B Documentation

A Vendor support

PRODUCT SUMMARY

Sola’s SPS is an off-line power system designed to protect the computer against
interference on the ac line as well as against power failures. Transfer time from
line to inverter is 4 to 10 milliseconds, when the voltage drops below 15 percent.
At half load it offers 30 minutes typical reserve time, and at full load it offers 12
minutes. The SPS provides a clean, sine-wave output. Two models offer either 400VA
to 800VA ($983) power.

When the line power is on, the SPS offers protection against noise and other
interference, and recharges itself automatically. It also offers inverter overcurrent
protection. An alarm sounds to alert the user that it is switching to battery power.

The SPS is 15 inches high, 7 inches wide, and 18.5 inches deep, and the 400VA
unit weighs 65 pounds. Both models operate at 60 Hz and are UL-approved for safe-
ty. Sola Electric has been in this business for over 50 years and offers technical and
installation assistance.

WORKSHEET FOR SPECIALIZED PERIPHERALS

PRODUCT $
MANUFACTURER

RATINGS
Overall rating
Price/performance
Ease of installation
Documentation
Vendor support

PRODUCT SUMMARY
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Table 20-1. Comparative Ratings for Speclalized Peripherals.

DEVICE TYPE PRICE RATINGS
12345
Angel B $28500 ABAAA
Datasaver SPS 49500 AAAAA
DataShield Mode! 100 sSP 8995 BBABC
DataShield PC-200 SPS 35000 BBAAB
XT-300 SPS 49989 BBAAB
DES 2000 (Data Encryption
System) ss 45000 BBABA
DMP-29 PL 229500 ABABA
DOMP-40 PL 93500 AAABA
Interfazer 16K RAM— C/8 19500 BBBBA
84K RAM— (/B 29500 BBBBA
Lemon sP 5085 ABABB
Lime SP 8950 ABABB
Peach SP 9750 ABABB
Orange SP 13995 ABABB
The MAX SS/2 SP 700 BBABB
Microbutter/E 8K RAM— BIC 15900 ABBAA
18K RAM— BIC 17800 ABBAA
32K RAM—  BIC 21900 ABBAA
84K RAM—  BIC 27900 ABBAA
Microbutter in-Line
32K RAM— B 29900 BCAAA
84K RAM— B 34900 BCAAA
Microfazer 8KRAM— B 16900 BBABA
18K RAM— B 18900 BBABA
64K RAM— 8 29900 BBABA
256K RAM— B 89500 BBABA
512K RAM— 8 138500 BBABA
Micro-UPS Mode! 3056 uPs 199500 CCCAA
Minicomputer Regulators 60 Hz— SIT 16940 BBABA
50 Hz— SIT 22860 BBABA
Hard-wired— SIT 20257 BBABA
Mini UPS uPs 166500 BCABA
Muttiport Controller
Model 524 cB 2™00 BEB8BBB
Powoer Line Monitor PLM 30300 BCABA
with printer  PLM 96400 BCABA
Powermaker Micro UPS SPS 82000 BAABB
SC14 Signa! Conditioner
t-channel— ACLC 4400 BBBCSB
4-channel— ACLC 25500 BBBCSHB
18-channel— ACLC 44000 BBBCBSB
ShutfleBuffer 32K RAM— B 34900 AAAAA
684K RAM— B 39900 AAAAA
128K RAM— B 49900 AAAAA
Spikemaster sP 7985 AAABA
SPS (Standby Power System) SPS 82800 BBABA
KEY TO RATINGS KEY OF ABBREVIATIONS
1—Overal rating ACLC—AC Line Conditioner SIT—8uper Isolation Transtormes
2—Pricemerormance B—Bufter $8 —Securtty System
3—Ease of installstion  BIC-~Butier intertace Cerd 8P —Surge Protector
! B~ SPGB —Standdy Powsr Syssem
S=Vendor support PL—Piotier UPS —Uninterrupted Power System
PLM—Power Line Montior
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Appendix A Vendors

Advanced Business Technology
5180 Coleman Ave.

San Jose, CA 95110

(408) 275-9880

Advanced Logic Systems
1195 E. Argues Ave.
Sunnyvale, CA 94086
(408) 730-0306

or (800) 538-8177

ALF Products Inc.
1315 F Nelson St.
Denver, CO 80215
(303) 234-0871

Alphacom, Inc.
2323 S. Bascom Ave.
Campbell, CA 95008
(408) 379-3186

Amdek Corporation

2201 Lively Blvd.

Elk Grove Village, IL 60007
(312) 595-6890
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Anchor Automation, Inc.
6913 Valjean Ave.

Van Nuys, CA 91406
(818) 997-6493

Apple Computer, Inc.
20525 Mariana Ave.
Cupertino, CA 95014
(408) 996-1010

Applied Engineering
P.O. Box 798
Carrollton, TX 75006
(214) 492-2027

Axlon

1287 Lawrence Station Rd.
Sunnyvale, CA 94086
(408) 747-1900

Bay Technical Associates, Inc.
Highway 603

St. Louis, MS 39520

(800) 523-2702



Belkin Components
4718 W. Rosecrans
Hawthorne, CA 90250
(213) 644-3184

BMC USA

16830 South Avalon Blvd.
Carson, CA 90746

(213) 515-6005

Brother

6070 Rickenbacker Rd.

City of Commerce, CA 90040
(213) 727-1227

Burke & Associates

1720 Los Angeles Ave., #221
Simi Valley, CA 93063

(805) 584-3220

C. Itoh Digital Products, Inc.
5301 Beethoven St.

Los Angeles, CA 90066
(203) 306-6700

CH Products

1558 Osage St.

San Marcos, CA 92069
(619) 744-8546

Chalk Board, Inc.
3772 Pleasantdale Rd.
Atlanta, GA 30340
(404) 447-6711

Comrex International Inc.
3701 Skypark Dr., Suite 120
Torrance, CA 90505

(213) 373-0280

Concorde Peripheral Systems, Inc.
23152 Verdugo Dr.

Laguna Hills, CA 92653

(714) 859-2850

Corona Data Systems

31324 Via Colinas, Section 110
Westlake Village, CA 91361
(800) 621-6746

or (818) 991-1144

Corvus Systems, Inc.
2029 O’Toole Ave.
San Jose, CA 95131
(408) 946-7700

Creative Computer Peripherals
Aztec Environmental Center
1044 Lacey Rd.

Forked River, NJ 08731

(609) 693-0002

Cuesta Systems, Inc.

3440 Roberto Court

San Luis Obispo, CA 93401
(805) 541-4161

Data Terminals & Communications
590 Division St.

Campbell, CA 95008

(408) 378-1112

Datamac

432 Lakeside Dr.
Sunnyvale, CA 94086
(408) 733-4200

Diablo Systems Inc.
P.O. Box 5030
Fremont, CA 94537
(415) 498-7000

Digital Electronic Systems, Inc.
107 Euclid Ave.

Mountain Brook, AL 35213
(205) 871-0987
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Digital Research Inc.
P.O. Box 579

Pacific Grove, CA 93950
(800) 227-1617

California: (800) 772-3545

Discwasher

1407 North Providence Rd.
P.O. Box 6021

Columbia, MO 65205

Dynax, Inc.

5698 Bandini Blvd.
Bell, CA 90201
(213) 260-7121

EPD, Inc.

P.O. Box 673
Waltham, MA 02254
(617) 891-6602

Epson America, Inc.
3415 Kashiwa St.
Torrance, CA 90505
(213) 539-9140

Executive Peripheral System, Inc.
800 San Antonio Rd.

Palo Alto, CA 94303

(415) 856-2822

Genie Technologies

31117 Via Colinas, #402
Westlake Village, CA 91362
(818) 991-6210

Hayes Microcomputer Products, Inc.

5923 Peachtree Industrial Blvd.
Norcross, GA 30092
(404) 441-1617

Houston Instrument
8500 Cameron Rd.
Austin, TX 78753
(512) 835-0900
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Interactive Structures, Inc.
146 Montgomery Ave.
P.O. Box 404

Bala Cynwyd, PA 19004
(215) 667-1713

Juki Industries of America, Inc.

299 Market St.
Saddle Brook, NJ 07662
(201) 368-3666

Key Tronic Corp.
P.O. Box 14687
Spokane, WA 99214
(800) 262-6006

Koala Technologies Corp.
3100 Patrick Henry Dr.
Santa Clara, CA 95052
(800) KOA-BEAR

Kraft Systems

P.O. Box 1268

450 W. California Ave.
Vista, CA 92083

(619) 724-7146

Leading Edge Products, Inc.
225 Turnpike St.
Canton, MA 02021
(800) 343-6833

Legend Industries, Ltd.
2220 Scott Lake Rd.
Pontiac, MI 48054
(313) 674-0953

Ligo Research, Inc.
396 E. 159th St.
Harvey, IL 60426
(312) 331-8797

Magellan Computer, Inc.
4371 E. 82nd St., Suite D
Indianapolis, IN 46250
(317) 842-9134



Mannesmann Tally Corp.
8301 South 180th St.
Kent, WA 98032

(206) 251-5524

Micro-Design
6301-13 Manduca Rd.
Austin, TX 78745
(800) 531-5002

Microsci

2158 S. Hathaway St.
Santa Ana, CA 92705
(714) 241-5600

Microsoft Corp.
10700 Northrup Way
Bellevue, WA 98004
(206) 828-8099

NEC Information Systems, Inc.

1414 Massachusetts Ave.
Boxborough, MA 01719
(800) 343-4419

Nestar Systems, Inc.
2585 East Bayshore Rd.
Palo Alto, CA 94303
(415) 493-2223

North Atlantic Industries
Qantex Division

60 Plant Ave.
Hauppauge, NY 11788
(516) 582-6060

Novation, Inc.

20409 Prairie St.
Chatsworth, CA 91311
(818) 996-5060

Okidata

111 Gaither Dr.

Mt. Laurel, NJ 08054
(609) 235-2600

Olympia USA Inc.
P.O. Box 22, Route 22
Sommerville, NJ 08876
(201) 722-7000

Omega Micro

215 W. First, Suite 105-61
Tustin, CA 92680

(714) 730-1463

Orbital Systems
2929 E. Jasmine
Mesa, AZ 85203
(602) 996-5064

Pace Systems

24 W. 500 Maple Ave.
Naperville, IL 60540
(312) 355-9722

Panamax

150 Mitchell Blvd.
San Rafael, CA 94930
(415) 472-5547

Personal Computer Products, Inc.
16776 Bernardo Center Dr., Suite 202
San Diego, CA 92128

(619) 485-8411

PGS Princeton Graphic Systems
1101-1 State Rd.

Princeton, NJ 08540

(609) 683-1660

Polytel Computer Products Corp.
2121 S. Columbia

Tulsa, OK 74114

(918) 744-9844

PPW Inc.

180 15th St.

Jersey City, NJ 07302
(201) 656-8230
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Practical Peripherals

31245 La Baya Dr.
Westlake Village, CA 91362
(818) 991-8200

PRENTICE Corp.
355 Caspian Dr.
Sunnyvale, CA 94086
(408) 734-9810

Prometheus Products, Inc.
45277 Fremont Blvd.
Fremont, CA 94538

(415) 490-2370

PTI Industries

320 River St.

Santa Cruz, CA 95060
(408) 429-6881

Quadram Corporation
4355 International Blvd.
Norcross, GA 30093
(404) 923-6666

Quark Inc.

2525 West Evans, Suite 220
Denver, CO 80219

(303) 934-2211

Quentin Research, Inc.
9207 Eton Ave.
Chatsworth, CA 91311
(818) 709-6550

Rana Systems

20620 S. Leapwood Ave.
Carson, CA 90746

(213) 538-2353

RGB Display Corp.
1107 Upas
McAllen, TX 78501
(512) 630-6979
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RTE DELTEC Corp.
2727 Kurtz St.
San Diego, CA 92110
(800) 854-2658

Sakata U.S.A. Corp.

651 Bonnie Lane

Elk Grove Village, IL 60007
(800) 323-6647

Silver-Reed America, Inc.
19600 South Vermont Ave.
Torrance, CA 90502

(800) 421-4191

Smith-Corona

65 Locust Ave.

New Canaan, CT 06840
(203) 972-1471

Sola Electric

1717 Busse Rd.

Elk Grove Village, IL 60007
(312) 439-2800

Spies Laboratories
P.O. Box 336
Lawndale, CA 90260
(213) 538-8166

Star Micronics, Inc.
200 Park Ave.

New York, NY 10166
(212) 986-6770

Street Electronics Corp.
1140 Mark Ave.
Carpinteria, CA 93013
(805) 684-4593

Sweet Micro Systems
50 Freeway Dr.
Cranston, RI 02920
(401) 461-0530



Synetix, Inc. U.S. Robotics, Inc.

10635 NE 38th Place 1123 W. Washington Blvd.
Kirkland, WA 98033 Chicago, IL 60607

(800) 426-7412 (312) 733-0497

Tech Designs Inc. USI Computer Products
3638 Grosvenor Dr. 71 Park Lane

Ellicott City, MD 21043 Brisbane, CA 94005

(301) 792-1818 (415) 468-4900

Teletex Communications Corp. Video-7 Incorporated

3420 E. Third Ave. 12340 Saratoga Sunnyvale Rd., Suite 1
Foster City, CA 94404 Saratoga, CA 95070

(415) 341-1300 (408) 725-1433

Texprint Videx, Inc.

220 Reservoir St. 1105 NE Circle Blvd.
Needham Heights, MA 02194 Corvallis, OR 97330

(617) 449-5808 (503) 758-0521

or (800) 255-1510
Vista Computer

TG Products 1317 East Edinger Ave.
1104 Summit Ave., Suite 106 Santa Ana, CA 92707
Plano, TX 75074 (714) 953-0523

(214) 424-8568

Vivitar Computer Products, Inc.
Thunderware P.O. Box C‘96975
19-G Orinda Way Bellevue, WA 98009

Orinda, CA 94563 (206) 454-9250
415) 254-6581
“o Vufax, Inc.

5301 Covington Hwy.
Decatur, GA 30035
(800) 241-1119

or (404) 981-6788

Titan Technologies
P.O. Box 8050

Ann Arbor, MI 48107
(313) 973-8422

ZOOM Telephonics Inc.

Topaz, Inc. 207 South St.
9192 Topaz Way Boston, MA 02111
San Diego, CA 92123 (617) 423-1072

(619) 279-0831

Trackhouse

161 S. Viking Ave.
Brea, CA 92621
(714) 671-3937
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Appendix B
Bulletin Boards

PUBLIC ACCESS MESSAGE (and file transfer) SYSTEMS
(P.AM.S)

Compliments of Peoples’ Message System, Santee CA.
619561-7277
Compiled and maintained by Bill Blue
(with a lot of help from his friends)

Please send updates/corrections to:
P M S Santee, TCB117, 70315,1305 or BBLUE

denotes 24-hour operation

denotes 8-12 hour DAYTIME operation ONLY
denotes 8-12 hour NIGHTTIME operation ONLY
new system or new number to existing system
Supports VADIC 1200-baud operation
Supports 212A 1200-baud operation

Supports BAUDOT operation

denotes original system of that type

denotes game-oriented messages
download/program exchange system
mail/information exchange only

denotes call, let ring once, and call back




rl.  religious orientation
so. sexually-oriented messages

Regular updates of this list may be found on CompuServe MAUG XA4, The
Source PUBLIC 112, and most participating independent P M S systems.

ABBS Akron Digital Group, Akron, OH ...........cooevviuveeveieeernen, (216) 745 7855*
ABBS Analog, Port Coquitlam, BC, CN ........c..ccovevrrrnneenenn ! (604) 941 0041*
ABBS Apple-Mate, New York, NY....coovvveviiiiniiiieieeeeneeieeeeeaens (201) 864 5345
ABBS Byte Shop, Ft. Lauderdale, FL......cccoccevveveiiieeeeeeeieeeeneennn (305) 486 2983
ABBS Byte Shop, Miami, FL......cccooiiiiiiiieccieeeeeeceee e, (305) 261 3639
ABBS Calvary Mission Church, Mnpls, MN...........cccouverinnennnes (612) 472 3985*rl.
ABBS CCNJ, Pompton Plains, NJ ....cccocoovivveiiniiiiiireeeeceeenveenns (201) 835 7228
ABBS Charlotte, NC.....ccooeevievvrircienreeniresreeneeieesreeesesssssessanens (704) 364 5245*
ABBS CODE, Glen Ellyn, IL ....oooeiieeeeiiccceeccereeeveeeieeeceeeeenee (312) 882 2926*
ABBS Colortron Computer, Racine, Wl............ccoevveervinnnricvnennnne (414) 637 9990*
ABBS Compumart, Ottawa, Ontario, CN.........cccceveeivieeeccireennen. (613) 725 2243
ABBS Computer Room, Kalamazoo, Ml.........ccccecevveeverrrveeeicinennnn, (616) 382 0101
ABBS Gamemaster, Chicago, IL ........ccccoovivviiviiiiieeieecisieeenns (312) 475 4884*
ABBS Ketchikan, AK......cccooovvvveiiiiiireericceeeeecec e cevr e saeeenne (907) 225 6789
ABBS LINX, Lincoln, NE......ccccooiiimiimeniiiieeeeeeccieeeceeee e (402) 476 1177*dl.
ABBS New York, NY ...t ceeseeeeeenneeeennnd (516) 473 1005*
ABBS New YOrk, NY...oovoooiieeirieeeeeeeee e e e sesaeens 1(212) 877 7703*
ABBS Nessy Game System, Itasca, IL.......ccccooveviiiiiecinneiciieenns (312) 773 3308*
ABBS Nessy Flynn's BBS, Crystal Lake, IL......ccovvvvveeieninenneee. (815) 455 2406
ABBS Omaha, NE ......cooiiiiiieeeeieeeeeeeccee e ereee et ccvee et e eeereeeeens (402) 339 7809
ABBS Pacific Palisades, Los Angeles, CA .......oooovvvivvreeereereeiirennn. (213) 459 6400
ABBS Peoria, IL........ccoiiiieiriieeiiiiiiiecceiiires st eeeenre s e ceseenrenaeens (309) 692 6502
ABBS Phoenix, AZ .......coievimiirveirrenreeniueesireieesieesssessssesssssesssssses (602) 898 0891
ABBS Pirates Cove, Long Island, NY ....cccccovmriviviiecrnrrrnnieecinnenen. (516) 698 4008
ABBS Rogers Park, Chicago, IL ........cccccoeeiveeiiecirieeceeececeeneeeee. (312) 973 2227
ABBS Software Sorcery, Herndon, VA .........coovveeiiineecinnnen, &(703) 471 0610*
ABBS South of Market, San Francisco, CA ..........ccccevevveeeeenns (415) 469 8111 so.
ABBS The Pulse, Dallas, TX......ccoovvvirmininiiirre e, (214) 631 7747*so.
ABBS Teledunjon III, Dallas, TX........coovivviermririnnisieeererrerevereenn (214) 960 7654
ABBS Turnersville, NJ ...c..coooieiiieiieriveecrieeeeeeececeeneees e ennees (609) 228 1149
ABBS Vancouver, BC, CN...uuuveetiiiciiiiiiiieiieeeiieiieeiieeeeeessreeeeveesseens (604) 437 7001
ABBS Vermont, Essex Junction, VT .........cccooivvvviiimccineerieecennns (802) 879 4981*
ABBS Video Adv. Movie Marquee, Evanston, IL.......................... (312) 475 5282
ABBS West Palm Beach, FL ..........covviiieiiriciiveceeeeeereeenee. (305) 848 3802
ACS Arlington Heights, IL.....coceorvrivreriienienienicse e eeveeenes #1 (312) 392 2403
ACS Chicago, IL......occieeiiereeireieieeereeseeseeeesteesissaeesreessaeesssaessaans (312) 445 1130
A-C-C-E-S5-S Annapolis, MD .......cccoovrireriiieirrirceieinneneec e senneens (301) 267 7666*
A-C-C-E-S-S Pho€nix, AZ .....cceeeeeeveeireeirrieeireenieeenneeesssnaneenne &(602) 957 4428*
A-C-C-E-S-S Call-A-Lawyer, Phoenix, AZ ......ccooeevviveveeeeveeeennnns (602) 275 6644
A-C-C-E-S-S Scotsdale, AZ......ceeovmeeeeeeeeeeeereviiieeieeeevereeeseesnnes (602) 998 9411*
A-C-C-E-S-S WycKoOff, NJ....ooererereerirerrrrrenreeiinteinseeessnneesesssnessnes (201) 891 7441*
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AMIS A.R.C.A.D.E. Sterling Heights, MI .........ccccovrerererurerurenenes (313) 978 8087*

AMIS Clarendon Hills, IL ..........ccooovivieirieeereeeieeeeeeee e (312) 789 3610*
AMIS GRAFEX Cupertino, CA.......cocveeeeeeiieeririeennnnrescnseeossvennns (408) 253 5216
AMIS G.R.A.S.S. Grand Rapids, MI........cccovevmvvrereeiienerreceneennes (616) 241 1971*
AMIS IBBBS San Jose, CA....c..oooeeieeeeireeereeeeesieesseesessissessnesnnes (408) 298 6930
AMIS M.A.C.E. Detroit, MI.......ccoeueivreierrrrecrerreseesressnenns #1! (313) 589 0996*
AMIS T.A.B.B.S. Sunnyvale, CA ........cooovveereireeiriereresereesereenrens (408) 942 6975
ARMUDIC Washington, DC.......ccoevvveirrvvrirsimeeeireeecsessreseneesens #1 (202) 276 8342
ARMUDIC Computer Age, Baltimore, MD ......ccoovviciiininiinnnnnnnnn. (301) 587 2132
BBS IBM Hostcomm Atlanta, GA ........ccccoeeveerenreerinreneereeeeeneens (404) 252 4146
BBS IBM Hostcomm Fairfax, VA ......coccoecivivrenverveceeeenneessrennes (703) 978 9592*
BBS IBM Hostcomm Fairfax, VA .......ccccoviemeeeeeenieeseeeeeneenen 1(703) 385 7373*
BBS IBM Hostcomm Fairfax, VA ......cocoveiiiiiininierereeserennennns 1(703) 385 8384*
BBS IBM Hostcomm Springfield, VA ........cccoocoveninviiineneniincnns (703) 425 7229*
BBS IBM Hostcomm Houston, TX .....ccovveeveenenenrerinnneeeeeneennen. (713) 890 0310*
BBS IBM Hostcomm Toronto, Ontario, CN.......ccceoemrvieieenreieenne (416) 499 7023*
BBS IBM PC Annandale, VA.........covviireireeneerieeerceeeseee e (703) 560 0979*
BBS IBM PC Atlanta, GA ........ooovviviiiiiieeeecieeessesresessnneeesesennns 1(404) 928 3005
BBS IBM PC Atlanta, GA.......oooevieieiieeeeeevvecieseseeesnneesneennens (404) 252 9438*
BBS IBM PC Beltsville, MD ...c..cvvvevviiiieeeccteccceineseciieneee s (301) 937 4339*
BBS IBM PC Bethesda, MD........coovereiierenrniereiensneeeseeeeneeenenns (301) 460 0538*
BBS IBM PC Charlotte, NC ...coovovoiiiiereeeeeerecireeteee e eeeeeeeenens (704) 365 4311*
BBS IBM PC Computer Society, Boston, MA .........cccovuriennienee (617) 353 9312-
BBS IBM PC Culver City, CA ....ccoveeeeieeieeerereenerineeenennnnens &(213) 649 1489*
BBS IBM PC Niles, IL c.ouvveviiirieiiiiiiinninnnirvessennensserseenenenee e (312) 991 8887*
BBS IBM PC Dale City, VA .....ooorrerrreeeeeriinririnniinenniiinnnes (703) 680 5220*
BBS IBM PC Gaithersburg, MD ......coooriiiiiiiriinncieeeeenn (301) 251 6293*
BBS IBM PC Great Falls, VA.....cooooirrrviereerieniiiiinninnriveinnens &(703) 759 5049*
BBS IBM PC Madison, Wl .....ccooirriiiiiiiirrcceen et cecennee (608) 262 4939*
BBS IBM PC Rockville, MD.....ccovvriieineiiieenncceaen (301) 949 8848*
BBS IBM PC Vienna, VA ..ot csivesceeesscessnesesesnees (703) 560 7803*
BBS IBM PCmodem Chicago, IL.......cccvvevrvvenvreenerrvecsrinineenns &(312) 882 4227*
BBS IBM PCmodem Chicago, IL ....coccvcmivieenriienrrecnirecineenineees (312) 376 7598*
BBS IBM PC SIG, San Diego, CA .....oooovvveereereierceneeceeeeenee 1(619) 268 0437*
BULLET-80 Boston, MA ..ot ceenenee e e eeans &(617) 266 7789*
BULLET-80 Chesterland, OH........coovvvemeiivrmeieiereiriineereeeriieceenes (216) 729 2769
BULLET-80 Danbury, CT ...ccccoivviieiiiecieeeeee e #1(203) 744 4644
BULLET-80 El Paso, TX....ooccervireerrrierinirerrensneeneenieesssnesssnenns (915) 565 9903*
BULLET-80 Fayetteville, GA.....cccccovreeivrerreieeeeneireeecinerneee s (404) 461 9686
BULLET-80 Hattiesburg, MS ... (601) 264 2361*
BULLET-80 Holstein, TA.......ccooiiiriiiiiierereeiier v (712) 368 2651
BULLET-80 Langhorne, PA .........cccooiiviviiiiiiniineniiictenrnneennne (215) 364 2180
BULLET-80 New York, NY ..cciioiiiiiiieiirrrieiererererreererreeese e (212) 740 5680*
BULLET-80 Orange County, Anaheim, CA...........cecceviviiirvnnennnnee. (714) 952 2110
BULLET-80 Seymour, CT.....ccccoccoiniiiviiiiiiiinniiececnieennens (203) 888 7952
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BULLET-80 Springfield, IL ........ccoccovviiiiiiiiniinicccerinnerenneenns (217) 529 1113

BULLET-80 Waterford, Ml........c..cecuevuiruerirrerrereeneeressessessesssoses 1(313) 628 4350*
BULLET-80 Pirate Place, Newport Beach, CA.......c.cccocevrurerecnenns (714) 644 7942
CBBS AMRAD, Washington, DC .........ccceevervrrereversnrsnsseseeseensenses (703) 734 1387*
CBBS Aurora Computer Peripherals, Aurora, CO .....ccoevcevnnees (312) 897 9037*
CBBS Baton Rouge, LA .......oooiveereveieesreeresresneesessssessenseesessesses (504) 273 3116*
CBBS Boston, MA ..........ccooveieriveiriinrieineevessesnseessossensessessessessess (617) 646 3610*
CBBS Cedar Rapids, IA .......cccoeueereeicriiiinreririeeeeeseeseesesassennens (319) 364 0811*
CBBS Chicago, IL ........cooeeveereriiereeieeeeeeeseesesesseeesssensensens #1(312) 545 8086*
CBBS CPEUG/ICST Gaithersburg, MD ........cccoeuveurererreecerrernennes (301) 948 5717
CBBS Lambda, Berkeley, CA........oooevirviiiicrnnnenseencnrecerensnens (415) 658 2919 so.
CBBS Lawrence General Hospital, Boston, MA..........ccccereerrenne (617) 683 2119
CBBS LICA LIMBS, Long Island, NY .......cccceervrrvrererererriccnsinennne (516) 561 6590*
CBBS London, England . . (European standard) .......cccccceeernueenns (044) 1 399 2136
CBBS Long Island, NY.......coceciiniiniecnieineeenrennienssirseressssesssesseses (516) 334 3134*
CBBS MAUDE Milwaukee, Wl........cccovevirniirerineeereensseeecenisiens (414) 241 8364*
CBBS MicroStar, Worcester, MA ........ccviiiiecierciereecceenreecesnenes (617) 752 7284
CBBS NW, Portland, OR ......ccocconuinieerienreinienienseersreensessensesens (503) 646 5510*
CBBS PACC, Pittsburgh, PA ....ccoveeriiiieiticeeeeeeeveeeseneneees (412) 822 7176*
CBBS Prince George, B.C., CN....c.oiviiirirrrinrierererereeeececraesns (604) 562 9515
CBBS Proxima, Berkeley, CA ....c.ooiiiiiiiiiiecccreeeeceeceseenens (415) 357 1130
CBBS RAMS, Rochester, NY ....ccoviviiiriieeieriirenerceeessecesveesenens (716) 244 9531
CBBS Rosemont, MN........coccvevieeiiirireenrrenieerrenerserssssessssessssssesses (612) 423 5016
CBBS St. Petersburg, FL.......cocvvueiiiieeniiicctiicteeceereeeaee e cevneenes (813) 866 9945*
CBBS Strictly Software, Honolulu, HI ...........coveeereiveriricrrenen, (808) 944 0562
CBBS TSG, Tucson, AZ.......covceeeveeeeeivreiriieenrieseeeeersessseeesseeeeos 1(602) 574 0327*
COMNET-80 AKron, OH......cooovreireriiienreinienieeiresnsescssesssnnenes &(216) 645 0827*
COMNET-80 Las Vegas, NV ....ccccveieeirerierieeieieseereeseeeesrenne &(702) 870 9986
COMNET-80 Mt. Clemens, Ml........coovvriiiieeeeeeeee e, &(313) 465 9531
COMNET-80 North Wales, PA..........ooeveeeeeecceeeeeeeenes (215) 855 3809 so.
COMNET-80 Riverside, CA ....ccceeevivvieiienrieeiveenseeereeeesesssanens &(714) 359 3189
COMNET-80 Riverside, CA .....ccceeiveeieereeerrerireerieeneeeneeesseneseeas &(714) 877 2253
COMNET-80 Wichita Falls, TX....ccooeeviiiiiiiiiiieriiecceeieeeeeeeeereeeeeeees (817) 767 5847
CONNECTION-80 Centereach, NY ......ccccocvvevrerrerrirsceneeernvensnas (516) 588 5836
CONNECTION-80 Fremont, CA.......cocoeeeiimevierreerinnrerectneesneessenns (415) 651 4147*
CONNECTION-80 Gaithersburg, MD ......cccooevvrriveveerrcracciccceenens 1(301) 946 1252*
CONNECTION-80 JACS, Jacksonville, FL .........cccccovvervrieirennnns (904) 353 5227*
CONNECTION-80 Lansing, MI......cc.ccocviiieimreinineeenrcnneeeeenvennees (517) 339 3367
CONNECTION-80 Laval BELE, Laval, Quebec, CN........uuuevenne (514) 622 1274*
CONNECTION-80 Manhattan, NY.........ccccccovvevriererencnreenrieerennens (212) 991 1664
CONNECTION-80 Orlando, FL .....ccccoovvioiiiiiiiceiceeceieesieennee (305) 644 8327*
CONNECTION-80 Peterborough, NH........ccccccvorvreviirinnnreneennenen. (603) 924 7920
CONNECTION-80 Winter Garden, FL............ccovveeireeeiieieens (305) 894 1886*
CONNECTION-80 Woodhaven, NY........cccccceevierncuneeecnnneineerennns (212) 441 3755*
CONNECTION-80 Tampa, FL......cccocivrirriiiniricnerrececeeeeeecrenneen (813) 977 0989
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CONFERENCE-TREE Berkeley, CA ........cocenrvnnvnnrenerueseenenes (408) 475 7101

CONFERENCE-TREE Computerland, Honoluly, HI ................... (808) 487 2001*
CONFERENCE-TREE Cookville, TN.....coceecervrerierierienenesrenenn 1(615) 528 5039*
CONFERENCE-TREE Flagship, Rockaway, NJ .......ccccceevvvuennee. (201) 627 5151*
CONFERENCE-TREE Hayward, CA......ccccooeeeimeeercrrereeenne (415) 538 3580
CONFERENCE-TREE Kelp Bed, Los Angeles, CA ..................... (213) 372 4800
CONFERENCE-TREE Minneapolis, MN.........cccoevumerueerierienennnne (612) 854 9691
CONFERENCE-TREE Phoenix, AZ........ccoveveeererrenrerrresreseeraen. (602) 931 1829*
CONFERENCE-TREE San Francisco, CA ...c.cccovvvviviriineeennnen. #1(415) 861 6489
CONFERENCE-TREE Santa Monica, CA......cccevvveivnvivennieeieenen, (213) 394 1505
CONFERENCE-TREE Sausalito, CA ......ccoceeeiecreeiereeenrreenennees (415) 332 8115
CONFERENCE-TREE Tacoma, WA.....c.cecermvemeieecereierrecreeenens 1(206) 759 0615*
DIAL-YOUR-MATCH #1...oiviiiiieiirrereceeereenenreereeeesseenns (213) 842 3322 so.
DIAL-YOUR-MATCH #3..cooiverierieiieiiieeeeenneevereseeree s (912) 233 0863 so.
DIAL-YOUR-MATCH #4....ccooovviiitiiieiirecctreesreerieerneveesneens (213) 783 2305 so.
DIAL-YOUR-MATCH #8, San Francisco, CA...ccoovvvvveveeveennne (415) 467 2588 so.
DIAL-YOUR-MATCH #9.....covviviirrrinririecreeeeieseesiesresnaennns (213) 345 1047 so.
DIAL-YOUR-MATCH #11, Carisbad, CA .......ccceeveervenrreeennen, (619) 434 4600*so.
DIAL-YOUR-MATCH #12, Houston, TX......ccoeeveereerverevnannn. (713) 556 1531*so.
DIAL-YOUR-MATCH #14 .....cccooirviiveereccencreereecnesnesnnnnns (201) 272 3686 so.
DIAL-YOUR-MATCH #16.....cccccovviiireeiienieereenseesrnesveenavenens (206) 256 6624 so.
DIAL-YOUR-MATCH #17 ...ooooveiireiieecreereeeeecneennennesrenens (415) 991 4911 so.
DIAL-YOUR-MATCH #18 ....oceeoreeireererrieceeenesineseeenseenens (617) 334 6369 so.
DIAL-YOUR-MATCH #20 .....cccoiviieiirricirireeecreeeeeeeeeneeeneneane (919) 362 0676 so.
DIAL-YOUR-MATCH #21, Freehold, NJ .ccceeevivviiriciiereens (201) 462 0435 so.
DIAL-YOUR-MATCH #22 .....ccuiviveerieeiereeereeseenseceneeeneenene (213) 990 6830 so.
DIAL-YOUR-MATCH #23, Omaha, NE .....cccecvevevriciirennnnnn. (402) 571 8942 so.
DIAL-YOUR-MATCH #26, Clovis, CA ...ccccevevvrecreiriicririneneens (209) 298 1328 so.
DIAL-YOUR-MATCH #33, Poway, CA ....cccoevrreeeriiriccneeennee, (619) 748 8746"so.
DIAL-YOUR-MATCH #37, Flint, MI....c.coovvivirirrrccereecnnen, (313) 736 1398 so.
DIAL-YOUR-MATCH #38, Austin, TX ..cccoceeevnecencrereceeen. (512) 451 8747 so.
DIAL-YOUR-MATCH #39, Chicago, IL ...ccccoccevninniininniannns (312) 243 1046 so.
DIAL-YOUR-MATCH #46.......oocovrreerreecieeereereneesnesssneeneen 1(318) 222 2032-so0.
FORUM-80 Augusta, GA........cooovmiiiiieeeieeeeeeeectreeeireeenneecrsvenenns (803) 279 5392
FORUM-80 Cleveland, OH ........cccocveeivviiiieniciiereecrneeeeeiieeees s &(216) 486 4176
FORUM-80 EI Paso, TX ...cooieoeiiiiieeeeeeeereeeeeeeeceeessvereeeveeeenne (915) 755 1000*
FORUM-80 Ft. Lauderdale, FL.........cc..coeevvmeeeiireiiiceeercenreeee, (305) 772 4444*
FORUM-80 Hull, England.............cccovviieimmreeeneeeerceenneenn. (011) 44 482 859169
FORUM-80 Kansas City, MO ......cocervrerereereerrriesrenrennnesnnes e &(816) 931 9316
FORUM-80 Las Vegas, NV.......cccocevvriiienicenniiecenrceeeesnesnnenens (702) 362 3609*
FORUM-80 Linden, NJ ...cccocvieeviiririirienisseesnrerenesessessesessesssnenns (201) 486 2956*
FORUM-80 Medford, OR........ccoecveeerieerinrerireeeeteeeesessnnesneesns (503) 535 6883*
FORUM-80 Medical, Memphis, TN ......cccccereeeirirrnrererenncenennenns (901) 276 8196*
FORUM-80 Monmouth, Brielle, NJ ......ccovrvrrrrrerrerricccnnnneneeneenen, (201) 974 1196*
FORUM-80 Montgomery, AL .......ccocceiiiiveeronieeieennerneeneceseeneens (205) 272 5069
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FORUM-80 Prince William County, VA .......c.cccceeivrvrnnrcnnennens (703) 670 5881*

FORUM-80 San Mateo, CA ....ocovmrreerireeteereereenneecieeeees e &(415) 348 2139
FORUM-80 Seattle, WA ....ooceeiece ettt sree s ssssesanas (206) 723 3282
FORUM-80 Sierra Vista, AZ.....ccccceeeveeirierrerrrenrenesrernressseessensannns (602) 458 3850*
FORUM-80 Westford, MA........cccuveeieeerreceeerneeennereneeeesseessseenns (617) 692 3973
FORUM-80 Wichita, KS.....cceeeieeciiieeeeerteeeeeeneeesnneesenaneees &(316) 682 2113*
GABBS Armadillo Media, Houston, TX.......cc.ccveimeiinreiecienenes (713) 444 7098*
GABBS Food for Thought, Omaha, NE ...........cccvvveveeiirirrernnne 1(402) 551 4618*
GABBS Mindstore, Terre Haute, IN........ccccevivcveceeinicceeeneen. (812) 235 0909*
GABBS The Great Apple, Houston, TX .........ccceeeieiivvveecrieennns (713) 455 9502*
GABBS Vox Populi, Houston, TX ........cccccevvimrvnnnnnirccienreeee 1(713) 772 6096*
GREENE MACHINE Golden State BBS, Novato, GA .................. (415) 897 2783
GREENE MACHINE Riverside, CA........ccoceeeirevieeirecieecneniennens (714) 354 8004
GREENE MACHINE Chicago, IL.......cccocuivvmriirieceecerecnnee (312) 622 4442 so.
GREENE MACHINE Corsair, WPB, FL.......cccooovvvveeriiirrrecnnnn, (305) 968 8653
GREENE MACHINE Rome, NY.....coccouvinriiniiccercceeeiee e (315) 337 7720
GREENE MACHINE Sunnymead, CA.........cccoovevviecrerreeirreinns (714) 924 2229*
GREENE MACHINE Yuma, AZ .........coioveveeireeirereerree e &(602) 726 7533*
HBBS Heath/Zenith, Grand Rapids, MI ..........ccooevvvevvnrevrnnenne. &(616) 531 0890
HBBS MOG-UR, Granada Hills, CA.........c..coovnverrvenirererennens &(213) 366 1238*
MCMS C.A.M.S. Chicago, IL ...ccocviviiriiivieniiicrercenerceeeenn #1&(312) 927 1020*
MCMS J.AM.S. Lockport, IL .cccevvvereeiireeerieiccee e cnreee v (815) 838 1020*
MCMS P.C.M.S. Wheaton, IL.......ccocvveeeiiirniiieeieeceirecenne &(312) 462 7560*
MCMS Goliath, Minneapolis, MN.........ccccocmrreiiiiiciiiireeeeeeeeen, (612) 753 3082
MCMS NC Software, Minneapolis, MN........c.cccoceveeviniiniecenrennen (612) 533 1957*
MCMS WACO Hot Line, Schaumburg, IL..<pvt> ..................... (312) 351 4374*
MCMS Word Exchange, Springfield, IL..........cccoveeiiiiiinennnnnn. (217) 753 4309*
NET-WORKS ABC, Kansas City, MO .......ccceevveeveeecriee e, (816) 483 2526
NET-WORKS Adventure’s Inn, Lake Forest, IL......................... (312) 295 7284*
NET-WORKS AGS, Augusta, GA......c...ccoovveeereeeecreecee e (404) 733 3461*
NET-WORKS Apple Gumbo, Shreveport, LA........c.c..ccoueevrreennen. (318) 861 1012*
NET-WORKS Apple Juice, Drien, IL.......cccceeereervrcrrecriencreeneeennes (312) 685 9573
NET-WORKS Apple Net, Chicago, IL ......ccoveveveierrieeecveeeen, (312) 963 5384
NET-WORKS Apple-Technical, Chicago, IL ......cccoevervirrennrnneee. (312) 935 3091
NET-WORKS Armadillo, Grand Forks, ND ......ccccoecvvvirvieinriiinennne (701) 746 4959
NET-WORKS Assembly Line, Louisville, KY........cccovvvevrvreerennnnn. (502) 459 5531-
NET-WORKS Asylum, Edwardsville, IL............cccooeeerienenneee. (618) 692 0742
NET-WORKS Baud-ville, Louisville, KY ......cccovvvrveriririrrireernnnen (502) 523 0695-
NET-WORKS Beach BBS, Pensacola, FL..........c..coccovvvivivecnnenne. (904) 932 8271
NET-WORKS Big Apple, Miami, FL ........ccoevviiiiiniiniiecciieiennes (305) 948 8000
NET-WORKS Briar-Net, Houston, TX........cccoeveiieeiriinineciennnn, (713) 782 5706*
NET-WORKS Brooklyn, NY ..cceeviieeieeeecrecee et (212) 410 0949
NET-WORKS C.A.M.S., Decautur, IL.......ccoeeveereeeiieeeiieinnen, (217) 875 7114*
NET-WORKS Charleston, WV . ..ot eeeeveevnnreesernnsesessenes (304) 345 8280
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NET-WORKS Chipmunk, Hinsdale, IL .......cccooeireierirnniirinicnnnns (312) 323 3741*

NET-WORKS Coin Games, Los Angeles, CA......cccoevvevvereriuennne (213) 336 5535
NET-WORKS COMM Center NW3NAGAD, Laurel, MD ............. (301) 953 3341
NET-WORKS Computer Market, Honolulu, HL............c...cc......... (808) 524 6668 -
NET-WORKS Computer Pro, Ft. Worth, TX .....ccccovevvrivievneeennen. (817) 732 1787
NET-WORKS Computer World, Los Angeles, CA....................... (213) 859 0894*
NET-WORKS Dayton, OH..........cccccovevirevererirererenineneeensenesenns (513) 223 3672
NET-WORKS Eclectic Computer Sys., Dallas, TX ....ccccccveevennnnene. (214) 239 5842
NET-WORKS Fourth Dimension, St. Louis, MO .....c.cccccevvruennnene. (314) 532 4652
NET-WORKS GBBS Metro Detroit, MI......cccccoevverrvecrerevennenn (313) 455 4227 so.
NET-WORKS Greenfield, IN ..........ccooovrreerinneereennenennennens 1(317) 326 4152*
NET-WORKS Honolulu, HI .........c..coeivriereieerreeeeeceecteereeraneneas 1(808) 524 6652
NET-WORKS Hawaii Connection, Honoluly, HI.......................... (808) 423 1593*
NET-WORKS Jolly Roger, Houston, TX ......cccccenerviuriiniininnnrinnns (713) 468 0174*
NET-WORKS Livingston, NJ .......cccocveoeeirireeieeecsrenteeresseeeesssene (201) 994 9620*
NET-WORKS MAGIE, Galesburg, IL......cc.ccocevevrererererereriniriennnns (309) 342 7178
NET-WORKS Magnetic Fantasies, Los Angeles, CA........cocu..... (213) 388 5198
NET-WORKS MicroBBS, Chelmsford, MA.......ccoevevvvveeenenenne. 1(617) 889 4330
NET-WORKS Micro Ideas, Glenview, IL c.cocoeeeeveeeeeeereeeeeeennen. (312) 998 5066
NET-WORKS Mines of Moria, Houston, TX ....c..cocevvervivveinernenne (713) 871 8577*
NET-WORKS N AGS, Alton, IL.....ocoveveveeeeeieeeeeeeeeeeeeceeesveenenens (618) 466 9497
NET-WORKS Nick Naimo, Newburgh, IN......c..cccceevrnreenrennene. #1(812) 858 5405
NET-WORKS Pirate’s Harbor, Boston, MA........ccovevievriiiesnennen. (617) 720 3600
NET-WORKS Pirate’s Harbor, Cambridge, MA.........ccccovevrvenne. (617) 494 1985
NET-WORKS Pirate’s Lodge, New City, NY ..ccocooeiinnnicnnncne (914) 634 1268
NET-WORKS Portsmouth, NH......o.ooevvvviiiiecieeeeeeeee e (603) 436 3461
NET-WORKS RJNET, Warnville, IL .....coovoevreveeiiinieceeerveenens (312) 393 4735
NET-WORKS Softworx, West Los Angeles, CA...ccoovvieniennnneen. (213) 473 2754
NET-WORKS The Dark Realm, Houston, TX ......cccovvvvvrrinnnnn (713) 333 2309*dd.
NETWORKS The Dragon’s Lair NW, San Jose, CA.................... (408) 996 7464
NET-WORKS The Shadow World, Houston, TX ......cccceeevnnennnn. (713) 777 8608*
NET-WORKS The Silver Tongue, St. Joseph, MO .........cc.ueee..e. (816) 232 3153
NET-WORKS The System, Houston, TX ....cccoveeevvreeiriecineeninnn, (713) 785 7996-
NET-WORKS The Weekender, Houston, TX .....ccoovvvneininninnnnn. (713) 492 8700*
NET-WORKS Toronto, Ontario, CN .....ocecirierneereiiienrecieeenee (416) 445 6696*
NET-WORKS Warlock's Castle St. Louis, MO ........oevviviiininnnnn. (618) 345 6638
NET-WORKS Zachary*Net, Houston, TX ....cccovveeecvinniniiinnnnenns (713) 933 7353*
ONLINE Dickinsons Movie Guide, Mission, KS ..c.ccccccorriinennnn. (913) 432 5544
ONLINE Omega, Chicago, IL.....ocovvcerivnininiiiiinniiiiinne (312) 648 4867*
ONLINE Saba, San Diego, CA ...coovveeveeeiirtrereeiecerieeieceneens (619) 692 1961*
P.ABMS #1 - Lakeside, CA..ooooveveirieerececeeee e $&(619) 561 7271*ml.
P.dBMS #2 - Denver, CO .o $&1(303) 755 5380*ml.
PET BBS Commodore, Largo, FL .......cccoovceviininiriicienneineee, (813) 391 5219+
PET BBS Commodore, Chicago, IL ....ccovvveerreevieiricciereiereecenn, (312) 397 0871*
PET BBS AVC Comline, Indianapolis, IN .......ccceeevviiiiiiinnnns (317) 255 5435*
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PET BBS S.E.W.P.U.G,, Racine, Wl..........ccoocevrvnnvninnrnn. (414) 554 9520*

PET BBS SE Wyoming PUG, Cheyenne, WY .......cccocouevveeeennnn.. (307) 637 6045*
PET BBS PSI WordPro, Ontario, CN .......ccccovvvvvverecneirnenne. #1(416) 624 5431*
PET BBS TPUG, Toronto, Ontario, CN.......cccoeeevrrerervvnreecnnennnn (416) 223 2625*
PMS - **IF**, Anaheim, CA....cccooirrriirtrreeceeer et (714) 772 8868*
PMS - Anchorage, AK......ocoiiiiiicieeeiiireeeeerieeeenreeecvenereeeneees (907) 344 8558
PMS - Apple Bits, Kansas City, MO ......ccocevvvneiiiveniinicriinnnncnne (816) 252 0232*
PMS - Century 23, Las Vegas, NV .......cccovviinvmvnnininnniininnnnne (702) 878 9106*
PMS - Chicago, IL...cooieieirererceieieeriiinincnieninnnnienesessansanene (312) 373 8057*
PMS - Computer Merchant, San Diego, CA........cccvevnvrriniennn. (619) 582 9557*ml.
PMS - Computer Solutions, Eugene, OR .........ccccoevrinmnrrnrinnnnne. (503) 689 2655*
PMS - Chicago Public Library, Chicago, IL......ccccovurvvrennnnnnen. 1(312) 235 3200-
PMS - Datel Systems Inc., Sand Diego, CA........c.ccccourviriinnninnen. (619) 271 8613*
PMS - Downers Grove/SRT, Downers, Grove, IL ........cccccovveeeeee. (312) 964 6513
PMS - Ed Tech, San Diego, CA......covveerreeencrrcenencriesinsiininininnns (619) 265 3428
PMS - Ellicott City, MD....cccevvreiriviirrieneeerrersrensessesenseeesssesssnssnne (301) 465 3176
PMS - Escondido, CA.......cooeeviiiiiiieeiiiieeecirerestecesnesesseneseseesson (619) 746 0667 -
PMS - Floppy House, San Diego, CA .......coooeieieviriieniieienniine (619) 579 7036*
PMS - Ft. Smith Comp. Club, Ft. Smith, AK .......ccceovvvmrrnvcnncs (501) 646 0197
PMS - Gulfcoast, Freeport, TX ....ccccoeviiniininnnieniinrecec e (409) 233 7943*
PMS - Indianapolis, IN .....cccooeeiieeieniiieiieeciereeee e eneraenne (317) 787 5486*
PMS - Kid's Message System, San Diego, CA.......c.cooverruerunnenen. (619) 578 2646*
PMS - Logic Inc., Toronto, Ontario, CN........ccccovvvvvrienirienienrnnnas (416) 447 8458*
PMS - Los Angeles, CA ....oooeieeeeceeeetee et et e e eeaeeennes (213) 331 3574*
PMS - Massillon, OH .....ooovieeiieeeeeeeeeeeceeeeeeeeee e (216) 832 8392*
PMS - McGraw-Hill Books, New York, NY ..o, (212) 997 2488
PMS - Minneapolis, MN......cccoocerviiiiiiniiiiiieecrreeccneeeenreeeeserennns (612) 929 6699*
PMS - LLA.C., Lake Forest, IL.....ccocovvivniiinienieicrcciie e (312) 295 6926*
PMS - Pikesville, MD......ooovvirriniieniicceeenireeneererenrecnnreecveesre e (301) 653 3413
PMS - Pleasanton, CA.........ccooivieiiiiiieniriciiieeeeeecieesenieeesseenenns (415) 462 7419*
PMS - Portland, OR ......cccoeeririeee et e (503) 245 2536*
PMS - Portola Valley, CA ......oooveereeiieeeee e (415) 851 3453*
PMS - RAUG, AKron, OH ....cccoveciiiiiiiniie et (216) 867 7463*
PMS - Rutgers Univ. Microlab, Piscataway, NJ........ccccceevveneeen. (201) 932 3887
PMS - San Marcos, CA .....cccoovieiiiiiinerer et (619) 727 7500*
PMS - Santee, CA......oovveeieieeeeereccrecee e e #1(619) 561 7277*ml.
PMS - SEB Computer, Jacksonville, FL........cccooeevvveeviiiiiciennne. (904) 743 7050
PMS - Software Unltd, Kenmore, WA .......ccccoovvvevriireiiieecinns (206) 486 2368*
PMS - Teen-Line, Del Mar, CA.....cccvvvieereriiiceeeeeee e 1(619) 755 5006
PMS - Twin Cities, Minneapolis, MN ........c..ooocvvvieveeieeiireieerne (612) 929 8966
PSBBS Baltimore, MD........cccccevierriirenrecireeecneeeeecee e (301) 994 0399*
PSBBS Washington, DC......ccccocoiniinviiniieniieierece e (202) 337 4694*
RATS Wenonah, NJ ...c..ocoviiveenrieieeeeecere e eereeseecreeseesessessteenes (609) 468 5293
RATS Wenonah #2, NJ......oovviiimriminiennierineerreneeereeesseesscseesssenns 1(609) 853 8268
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RCP/M A.B. Dick Co., Niles, IL..c..ccccrrvininiiiininiiiierieencenne &(312) 647 7636*

RCP/M Anchorage, AK .......cccoovvieivvinrieerineesreneesnnensnereesneesnnenns (907) 337 1984 -
RCP/M Arlington, VA ....coocoieieiriecreieriennseeseesneesssensssenseesenes (703) 536 3769-
RCP/M Astronomy, Titusville, FL........cccoceeveceeeversirneniennnn. 1&(305) 268 8576*
RCP/M Barstow, CA ......ocovoeieiveeieeeieeiienieeecreeeesren e svesenneens $(619) 256 3914*
RCP/M Beaverton, OR.......ooooiiommieeeeecieeceteee e (503) 641 7276*
RCP/M Blue Ridge, Missouri City, TX.......ccocceververeereeerieeeenns (713) 438 2247*
RCP/M Boulder, CO.....cooovriereeeeeceeenereccees s eaesrteeesnaneeens (303) 499 9169-
RCP/M Bridgeport, IL.....ooeoocceeiieeiiiiireeeissenreesrenssneninsnnesesssnsnnes (312) 326 4392*
RCP/M CBBS ANAHUG, Anaheim, CA......cccovvevveervrecreennnnennnns (714) 774 7860*
RCP/M CBBS Columbus, OH ........cccoeoiiieiveeenerenreeeniceeeneensnees (614) 272 2227*
RCP/M CBBS Dallas, TX......ccccecerrvreerrrreneeessrenessstessnseseesesssnens (214) 931 8274-
RCP/M CBBS Frog Hollow, Vancouver, BC, CN.........cccevrunnnnnnn, (604) 937 0906*
RCP/M CBBS Maxicom, Farmers Branch, TX....cccccceievnnnnae. &$(214) 241 1939*

(214) 247 5307-
RCP/M CBBS MICOM, Melbourne, VIC, Australia..................... (613) 762 5088*
RCP/M CBBS Pasadena, CA........coccoevuiviererveveirvrnneeisreeseesneneenas (213) 799 1632*
RCP/M CBBS Technical, Detroit, ML........cccovveeevuerrenrerereennnns &(313) 846 6127*
RCP/M Chuck Forsberg, OR........cccoovvvivineereinrirreseceevenanens $&(503) 621 3193*
RCP/M Colossal Oxgate, San Jose, CA ....ooovveevvieviecrereeeeecneennes (408) 263 2588
RCP/M CUG-NOTE, Denver, CO ....cc.covvvrievrenrenriecreereeriersveneenns (303) 781 4937*
RCP/M CUG-NODE, PA State College, PA .........ccccvevvevrneeennen (814) 238 4857*
RCP/M Dave McCrady, Edmonton, Alberta, CN .................... $&(403) 454 6093*
RCP/M DBASE I, San Jose, CA ......oovceiveeiirreeirecrereeerreeniee s (408) 378 8733*
RCP/M EI Division, Argonne, IL .......ccocovvvviieverieirericsresennresnaneenns (312) 972 6979
RCP/M Flanders, NJ...cccovvvivviiiririirrisiieieesiesseesseeseeesesessssessenns &(201) 584 9227*
RCP/M Geneseo, IL........oocoiveviivneiiieiiiiiieesceeeceeeesiaeesieaeeeeeeeans (309) 944 5455
RCP/M Glen Ellyn, Chicago, IL.........ccocceeviererreeccrercieeiree e (312) 469 2597*
RCP/M Granada Hills, CA ......covovviieiiirerreererrreeererrereerneeeesesens (213) 360 5053*
RCP/M Ham Radio, Morton Grove, IL......ccccoecvvniieriiiiciinreens (312) 967 0052
RCP/M Hackers BBS, Melbourne, FL ........ccccovvivievncniriiennnnnn, 1&(305) 676 3573*
RCP/M Logan Square, Chicago, IL ....c..cccoovvicivnirecinscrninencnennes (312) 252 2136*
RCP/M Los Angeles, CA.....ccooovviiiiiiieeiiicieeceieeieenee e (213) 296 5927*
RCP/M MCBBS Keith Petersen, Royal Oak, MI ................... (313) 759 6569 rb.
RCP/M Mid-Suffolk, Long Island, NY.....cccceeeeiiimiiiciiiicniinnnnns (516) 751 5639-
RCP/M Mission, KA.......ccooovvviiiiieeeeeeccerssvesreeneesnessnsesnsaeens $(913) 362 9583*
RCP/M Mississauga HUG, Toronto, Ont., CN ...cccviiiiviniinnns $&(416) 232 2644*
RCP/M NEI, Chicago, IL ......ooviieeeiiieicieeeere e &(312) 949 6189 -
RCP/M North Chicago, Chicago, IL........ccocvvevvreernvueirieeeierinsneenans (312) 937 5639
RCP/M Olympia, WA ..ot (206) 357 7400*
RCP/M Oxgate College Station, TX .........ccoevreveieeiienieeserennennn, (409) 845 0509*
RCP/M Oxgate 001, Saratoga, CA..........ccoeeiveeecenievvnnecennn, 1$&(408) 354 5934*
RCP/M Oxgate 007, Grafton, VA........cocovveoeeeeeeeeeeeeeeeeeeeeeenen (804) 898 7493*
RCP/M Programmers Anonymous, Gorham, ME..................... &(207) 839 2337*
RCP/M Providence, Providence, Rl .......ccocoeveveiviieecieennnes (401) 751 5025 rb.
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RCP/M RBBS AIMS, Hinsdale, IL.......cccccoovveiveriieeiecceeens (312) 789 0499**
RCP/M RBBS Allentown, PA ....ccccoocoeiviieniieinenecteccree e cevrneens (215) 398 3937*
RCP/M RBBS AlphaNet, Lawrence, KA .......cccocevivrivnncrrennnnen. (913) 843 4259-
RCP/M RBBS Arvada Elect., Colorado Springs, CO ................. 1(303) 598 4662*
RCP/M RBBS Bethesda, MD ......cccccceeviienrenrnnennreenecsinenennnens (301) 229 3196
RCP/M RBBS BHEC, Baltimore, MD .......ccccoccvevieieecernrnnrinnens (301) 661 2175*
RCP/M RBBS Cincinnati, OH ........cooovvrieviieiiciiniennceceseereeeieens (513) 489 0149-
RCP/M RBBS Comp. Tech. Assoc., El Paso, TX......ccccccvvveinuennen (915) 533 2202*
RCP/M RBBS Computron, Edmonton, Alberta, CN .................... (403) 482 6854*
RCP/M RBBS Cranford, NJ .....cccccevrvimiiriiiereirenreeeneressseneaessesnes (201) 272 1874*
RCP/M RBBS Data Tech 001, San Carlos, CA.................. #13&(415) 595 0541*
RCP/M RBBS Data Tech 007, San Jose, CA...........c..oovvvvvennnen. (408) 238 9621*
RCP/M RBBS Data Tech 010, Sunnyvale, CA .......ccovveeevrrriniens (408) 732 9190+
RCP/M RBBS El Paso, TX.....occciverriiiieeieeeienseeneree e sevnnens &(915) 598 1668*
RCP/M RBBS EPSON, Braintree, MA.<pw=Epson> ................ 1(617) 848 8281
RCP/M RBBS EPSON, Bristol, PA.<pw=Epson> ..................... 1(215) 788 5614
RCP/M RBBS EPSON, Dallas, TX.<pw=Epsonstc) ................... 1(214) 659 0387
RCP/M RBBS EPSON, Placentia, CA.<pw=Amber>.................[(714) 632 8332
RCP/M RBBS EPSON, San Francisco, CA.<Epson> ................. '(415) 589 5062
RCP/M RBBS EPSON, Torrance, CA.<pw=Toledo> ................ (213) 618 8674
RCP/M RBBS Fairfield, CA....ccccocvrreeiireiee e (707) 422 7256*
RCP/M RBBS Fort Mill, SC...coooiiiiiiieeiieeeecreeeetee e (803) 548 0900*
RCP/M RBBS GFRN Dta Exch. Garden Grove, CA............... $&(714) 534 1547*
RCP/M RBBS GFRN Dta Exch. Palos Verdes, CA ................ $&(213) 541 2503*
RCP/M RBBS Hawkeye-PC, Cedar Rapids, IA........cccovvvreeeinnnenn. (319) 363 3314
RCP/M RBBS Helena Valley, Helena, MT .........ccccccviirniennnn. (406) 443 2768+
RCP/M RBBS Hollywood, CA .....coooeiiire e (213) 653 6398*
RCP/M RBBS IBM-PC, Hawthorne, CA......c..ccovveveeieiiieecene $(213) 973 2374
RCP/M RBBS IBM-PC, Orlando, FL .........cccoeevivviriierrrenen. $&(305) 830 4340*
RCP/M RBBS JUG, Jacksonville, FL ..........ccooeiiiiiiieeeeie $(904) 725 4995*
RCP/M RBBS Lakewood, Denver, CO .........coccevvviiiieeenienne. (303) 985 1108*
RCP/M RBBS Laurel, MD......ooooviiiiiiiieeeceeeceeeccee e (301) 953 3753*
RCP/M RBBS Larkspur, CA ..o, (415) 461 7726*
RCP/M RBBS Marin County, CA covvviiivieereciiiee e e (415) 383 0473*
RCP/M RBBS NACS/UAH, Huntsville, AL.....c..coeevvvvenernnn. (205) 895 6749*rb.
RCP/M RBBS Napa Valley, CA...ccooovriiiiieieeietieceeeeeeeereeen (707) 257 6502*
RCP/M RBBS Ocean, NJ.....ccccoeverriiiirieniieenieienree e &(201) 775 8705
RCP/M RBBS Orlando, FL .....ccocoeivvieiiiiieiececceceeeee e $&(305) 671 2330*
RCP/M RBBS Pasadena, CA........coccoeivieiiiiiieeeieeceeeceeee e $(213) 577 9947*
RCP/M RBBS Pegasus, Houston, TX .......coovveveeieeireeenenieeennenn. (713) 862 1624*
RCP/M RBBS Pickerington, OH ..........ccocevvvviiiiiiieieeireeeeen. (614) 837 3269
RCP/M RBBS Piconet, Mt. View, CA.........coovvieriiiicieeecee, (415) 965 4097
RCP/M RBBS Pontiac, MI.......cccoeviiviimniriiieicei e (313) 338 8505
RCP/M RBBS Paul Bogdanovich, NJ .......c..oovvvveeiiecireeiiceeeeniene (201) 747 7301
RCP/M RBBS Rutgers, New Brunswick, NJ...c.ccoovvevivveeeerrenennn, (201) 932 3879*
RCP/M RBBS San Diego, CA ...oooveevvivnieeieieeieeieeeeenneaeens $&(619) 273 4354*
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RCP/M RBBS San Jose Oxgate, San Jose, CA ......ceeevvvvvveveerinnns (408) 287 5901*

RCP/M RBBES Southfield, ML...........ccc.civieirrerenreeenreeneennneenneens (313) 559 5326*
RCP/M RBBS Tampa, FL ....oooociiiiee et (813) 831 7276
RCP/M RBBS SDCS San Diego, CA......ccceevveevrerieecrnercnnncreensnens (619) 236 0742*
RCP/M RBBS SDCS HEC#04, La Mesa, CA ......ccccccevrvreennnnnnn. 1(619) 461 5117*
RCP/M RBBS Woodstock, NY .......cooierrrreecinrnnnesicicesnnnnnneeens &(914) 679 8734*
RCP/M RBBS Yelm, Olympia, WA.........cccoceeeirincincccrnrnrenns (206) 458 3086 rb.
RCP/M RBBS Rich & Famous, San Francisco, CA...........ceeeeuu. (415) 552 9968*
RCP/M RBBS Satsuma, Houston, TX......c.ccccervvreevverrnieirsnnnee. &(713) 469 8893 -
RCP/M RBBS Simi Valley, CA.......cooovveiierrececnneeceiree e (805) 527 2219~
RCP/M RBBS SJBBS Bearsville, NY.......cococveervemereccrecceensrenns (914) 679 6559*rb.
RCP/M RBBS SJBBS Johnson City, NY ...ccccceeeerccnncticenveeeseeanes (607) 797 6416-
RCP/M Software Tools, Sydney, Australia........cccccceerveerverecnnen. 61 02 997 1018*
RCP/M Sunnyvale, CA.......ccoevereiviiirrieeeereniesnesseessnessssessessesned (408) 730 8733~
RCP/M Superbrain, Lexington, MA.......cccvoeeveevmnecrennenieinnnnns $&(617) 862 0781*
RCP/M System One, Toronto, CN........ccccveererreennicrerinesrencsans &(416) 231 9538*
RCP/M System Two, Toronto, CN .........cccceeeeeruernrereercnessneonaes &(416) 231 1262*
RCP/M Technical, Houston, TX..........cccovemrrrenreeesraeservensanens (713) 522 3805 rb.
RCP/M Technical, Thousand Oaks, CA......ccccceeveererurenrrerncrenenns &(805) 492 5472*
RCP/M The C-Line, NJ...oorriirieeeeiciirecereeeesneesseressetssnsesessvensse (201) 625 1797-
RCP/M W. Carrolton, Dayton, OH........ccccocvvvrveenecercerrcnruensensaens (513) 435 5201*
Remote Northstar Denver, CO .......ccovvivivmeeeriiiiiineeiicnccennennees (303) 444 7231
Remote Northstar NASA, Greenbelt, MD.....cccccccovvvuviinmnenrranaens (301) 344 9156
Remote Northstar Santa Barbara, CA ........ccccvvevveivvnnerineeereeneeneenns (805) 964 4115
Remote Northstar Virginia Beach, VA ........ccccciiniinniiirnrcccnennens (804) 340 5246
ST80-CC Lance Micklus, Inc. Burlington, VT......cccoceirnnnnns #1(802) 862 7023*
ST80-PBB Monroe Camera Shop, Monroe, NY......ccccoevenvecruennannes (914) 782 7605
TCBBS Astrocom, New York, NY ..ccocovviivirreirineerecrneeirisnnees #1(212) 799 4649*
TCBBS B.A.M.S. New York, NY ....ccvvvrvieriererccnncnnneseeiee e (212) 362 1040*
T-NET Central Processing Unit, Plymouth, MIL..........cccccovvuvennns (313) 453 5146*
T-NET Delta Connection, Lawrenceville, NJ....ccccvvveeerrerrvernrennnnne (609) 896 2436*
T-NET Special Corp., W. Bloomfield, ML.......c.ccccconinieiinnnnane. (313) 855 6321*
T-NET Twilight Phone, Warren, Ml.......cccccoevveerencnrvennnennnn #1(313) 775 1649*
TBBS Aurora, CO ......coovevieeveecneeectieecsreerece e sieesssasssanessnnes #1(303) 690 4566
TBBS AuUstin, TX ..ovvveiiiieiiiiereierinniieeeereisrseseensereneoerassssesssonse #1(512) 385 1102*
TBBS Beer City, Milwaukee, Wl ........cccocorvincniinniinrinnicinne. &(414) 355 8839*
TBBS Canopus, Milwaukee, Wl ............cocoiveverenenniininiecenseennns (414) 281 0545*
TBBS Exity 2000, Houston, TX .......cccccevnivinirennricinninecinnen &(713) 442 7644*
TBBS Freelancin’ Alvin, Houston, TX.....ccccceevivencnnnrnnenniennnes &(713) 331 2599*
TBBS Freelancin’, Huston, TX..c..cccoceimuiiinnrnneciceineinnnneneen, &(713) 488 2003*
TBBS Hawkins, TX...ooveeiieeireeieeiiivreesvesivsessseneneeessseensseesssnne &(214) 769 3036*
TBBS Noah's Ark, Fremont, CA........ccccceveeieinmmmunneeiiniiiineenenns (415) 490 8083*so.
TBBS Pizza-Net, Orlando, FL......ooovvveiieereccceeieeceeieene (305) 645 5543*
TBBS Shreveport, LA.......coreieieiirenreeressniesnncnistesniesseneeeness (318) 635 8660*
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TBBS Tulsa, OK......ccoooiiiiiniieniniiiiniice e ser e eseenees (918) 749 0059*

TRADE-80 AlIbany, GA......coiiveiiiiiiiieeeeeieeeeeeeeeeseeeeeeeresesnons (912) 439 7440*
TRADE-80 Ft. Lauderdale, FL .o.oooviiieeeiiiiieiineieeieecceeies #1(305) 525 1192
TRADE-80 Omaha, NE......cooceeiiiiieriiiieceeeeeiescee e veeer e (402) 292 6184
MISCELLANEOUS OR UNKNOWN SYSTEM TAPES
Access-80, Tampa, FL.......ccoooevmiiiiecie e (813) 884 1506*
(77 QUEENS, NY ...oeeriiiiiiiieceeeeetecteeeerre st ceeesreessnsesesrr e esresanns (212) 896 0519
Adventure BBS, Roslyn, NY...cocoviviiiireiriccieencieeeee e eeeeens (516) 621 9296
Alpha, Tampa, FL. .<acct#=ABCDOO, pw=TRYIT> ............... (813) 969 0512*
Aphrodite-E, Patterson, NJ ....cccevvviivreiiiiereniinnninineecnneenenenna 1(201) 831 1042 so.
Apollo’s Chariot, Apollo, FL....cooveeieiieeneeiiiiencnenirerereeerenesseeenns (813) 645 3669
Applecrackers, Columbus, OH .......ccccevnviivciicininninecrcrnrcnnes (614) 475 9791*
Apple Crunch, Houston, TX .....ccccccviereiniiniinienceinneeecerrenressennns (713) 468 3122
ARBB Seattle, WA........oooveeeerereeecrreeceeeecresressesesesstaessemnensanees (206) 546 6239
Atatcom/80 San Leandro, CA ....c.ooveceveeervveneenimnernriieeneesseensensnes (415) 895 8980*
Atari BBS, Virginia Beach, VA .......ccooiiviiiiiieeiereerenreeceneenee (804) 491 1437*
Austin Party Board, Austin, TX ....ccccocvrriirrreininieeiecsennnesniaennns (512) 442 1116*
Aviators Bulletin Board, Sacramento, CA......ccovvvevvriicvininnnnnenneenes (916) 393 4459
Blax-80 BBS, PhOenixX, AZ.......ccoeeevevmreririreeenreeereesreeecseneenernnensens (602) 952 1382*
BBS Apollo, Phoenix, AZ.......cceovmereiieeeriieeeeeeeieesneesesreneecanenns (602) 246 1432*
BBS Atari AMIS, Kansas City, MO ........ccceeevviiiiciecvenreccieenines (816) 587 9543*
BBS B.R., Los Angeles, CA......uoreieecreieeeeeeeetveccveeeceneeveees (213) 394 5950*
BBS Colornet, Providence, Rl .....ccovovooveeeeiiirieiiireeeene $(401) 521 2626-
BBS Commodore, San Juan, PR.......ccccovvveiiiiine e, (809) 781 0350-
BBS Computer Apptications Co., Poland, OH ..........cccoeernvvvinnnnns (216) 757 3711
BBS Gandalf #2, Heightstown, NJ ......ccccccovvvviveecnrinirernnneen. . J(609) 448 8244
BBS Heathkit Store, Warwick, Rl.......cor it eeesrireeeeas (401) 738 5152-
BBS Homestead, FL........cooecoiiiiiiirieeie et eese e (305) 246 1111
BBS MCUA, Houston, TX ......ccovvvrieeeerrrreeecricerrereeesreeeeesennene (713) 661 5428*
BBS Pensacola, FL.......ccccooviiieieiciiceieeee et (904) 477 8783
BBS-16 Santa Rosa, CA........ooovvviiemieiiiiiiiiieeeeeree e e esee e (707) 527 5908
BBS SUE Milwaukee, Wl.....ccoivvrniiiiiiiiiiiiiieeiecerieree e (414) 327 6010
BBS The BULL, Toronto, Ontario, CN............ccocuevrivvvveeennnnns (416) 423 3265 so.
BBS The Safehouse, Minneapolis, MN .........ccccccovevveevvinnieeeennne. (612) 724 7066*
BBS-80 DALTRUG, Dallas, TX c.ccooveeeemriieeeiirieciiieeeireeeeeeneee (214) 289 1386*
BBS Syslink, Providence, Rl....cooovvvvcmmrrmiiiiiiiiiieiiiieicnnnneen (401) 272 1138*
Big Top Games Systems, Milwaukee, Wl...........ccoooevveniiieecnnennns (414) 259 9475
Bird House, San JOse, CA .ooooeiiiiieiieeeeeeeeeeeeeeeeeaeraevseesemenssnnenens (408) 267 7399
Boston Information Exchange, Boston, MA ........cccccovevvvecennnn. &(617) 423 6985*
Bradley Computer BBS, Tampa, FL.....c...coooivniiiiiieniiiivieene (813) 734 7103
BSBB Tampa, FL .....cocoviiiieiieeccee et (813) 885 6187
Capital City BBS, Albany, NY...ccoorerieeiiieeeeeeececce e (518) 346 3596*
Cass-80 Hickory Hills, IL..cueviecoeiiiceiece et (312) 598 4861
C.M.M.S. Chicago, IL....oooieeeieeeeiiieee ettt ettt eeevesenaeeans (312) 957 3924*
C-HUG Bulletin Board, Fairfax, VA...........ccoevvvvvviiiiieeeeeeeneen (703) 360 3812*
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Cohoes Forum, Cohoes, NY ..ccoviirriviriiiiereereeierineenicieneeaeeeeseenens (518) 235 9073

COLOUR-80, Orange Park, FL........c.ccooinmnieeicrececceeeee (904) 264 0335*
Commodore Video King, Skokie, IL .......cccveeevrreiiververrecnrnncinennens (312) 674 6502
Compuque-80, Houston, TX .....ccocvrrieriircerceceneenene e &(713) 444 7041*
Compusystems, Columbia, SC.......ccccereerveriieriiecnnninnieceieennes (803) 771 0922
Computer Connection, Beverly Hills, CA .....ccccooervrvirvevirnsiinnene. (213) 657 1799
Computers for Christ, Ontario, CA .......coovvvvveiveeeerccirereennnrreennnns (714) 983 9923*
Creepy Corridors, Phoenix, AZ .........cccceveevvereverenscenrnnsensinennnans (602) 956 5021-
CVBBS #1, San Diego, CA ....covevevereereceereeeerecrreseeereeeeereneas (619) 691 8367*
CVBBS #2, San Diego, CA......oovmivirieveereecreressrnessreerseessseessenes 1(619) 278 9114
Datamate, Canoga Park, CA.........cccceeeeeneviiniinincnininnenne #1(213) 998 7992 so.
Diamond III, Phoenix, AZ .......ccovuevumieereecirenrreeiessnessreneeensaeesnes (602) 890 0972*
Dimension-80 Orange, CA.........cocovurveveenrcmnrnineiesesesseseenenees (714) 974 9788
Download-80 Mojo's, Forest Knolls, CA .......ccoeevevrecreiviennnnnen. &(415) 488 9145*
Dragon’s Lair, Long Beach, CA...........cccooevueurveerereeeecrerieeeeeereenns (213) 428 5206
Drummer, San Francisco, CA.........oeeueeeeveeeeeeeeeeeeeeeeeereenens (415) 552 7671 so.
EMC-80 St. Loutis, MO ........ooeveeieiereeieeeerereneeereeneeneeessesnessesees (314) 645 1047
Experimental-80 Kansas City, MO ........c.cccoevevereerevereniecnresvonnns (913) 676 3613
FBBS #1, Purdue, IN ...........ooverireeeeecrecenrrevenreereseeneanens &$(317) 494 6643*
Future Tech, Alexandria, VA ...........ccccoveeurieivrivorereeneneesneeeenes 1(703) 451 4893*
GBBSII Sullivan, CO ......oveeenieeiiireeecercerecrereereeeereete e reeenees (303) 693 1064 -
GBBSII Apple PI, Bloomfield, CO.......coveveveeeeeereeiineisreereeeeneeenaens (303) 469 7541*
GBBSII Aurora-Net, Denver, CO ........ocvvevveerverrereeenrreerseeeenas (303) 343 8401*
GBBSII Eamon, Sullivan, CO..........cccovvveevreerieeienirernrereecnineenne $(303) 750 3783-
GBBSII Off The Wall, Boulder, CO......coeevvveereereeeeirrrerrerecsseeees (303) 443 3367*.
Genesys, PROENIX, AZ .....oovoeeieeiieeeeeeeeeeeeeeeseeeessresesteesvesessenesas (602) 967 4529*
Grape Line BBS, Napa Valley, CA........cccoovvivrerereriveneenreeereennens (707) 538 9124*
Hermes-80 Allentown, PA...........coouviioiviereenercresreenees e (215) 434 3998
HEX Silver Spring, MD.....c.c.ocevieiieeeececeeeceereeeene e %(301) 593 7033*
H&S Microsystems, Burnaby, B.C.........cccoevevevevencnreneniennnnnn 1(604) 430 4145-
IBM PC No-Name, San Lorenzo, CA.......ccoceevvereriveereernrvrecnnenns &(415) 481 0252*
INFOEX-80 West Palm Beach, FL.......cccccoovvvvivivenrnrrenninncennnen, (305) 683 6044*
INFOEX-80 AKron, OH.........ccccovviviireeiriciieieeenseessesresreenanssassens (216) 724 2125*
INFOEX-80 Tulsa, OK......eovireiiiiiiiciiiiccieereeeseressnnesneeessnnanenns (918) 838 8698*
Interface BBS (Atari), Chicago, IL...........cccoeiiieiiieiieeiieeceeeeene (312) 296 3883
Irvine Line, Irvine, CA......ooivriiiiiieeeirieeeeeecrecereeseree e nrn e e (714) 551 4336
JCTS Redmond, WA ..........oooviiieiieeee e eseresstnesvnesesnens (206) 883 0403*
L.A. Interchange, Los Angeles, CA.......cccccvvvrerrveernercrcriecnseeeneens (213) 631 3186*
Lethbridge Gaming system, Lethbridge, AB.......ccccoveiiniiivcncnnnna. (403) 320 6923
Living BBS, Education SIG .......ccc.coovrmeeeireeieiiinerecreeseseeenineessvenss (415) 565 3037
Mages Inn, Omaha, NE........ccoovtiimmiiiiiiieeecctirieneeeeesssnnnvnnreeeenees (402) 734 4748*
Magus, Herndon, VA ...t rrecrerrivecssennnreeessanreesses (703) 471 0611*
Mail Board-82 Seattle, WA ........cceeevreereeieeccieeneecreesrecnneesaneneees (206) 527 0897*
Masspet BBS, East Taunton, MA...........ccceceremeeeviniiieinieenionens 1(617) 824 4878-
MBBS, Mission, BC, CN ........oovvviieiieicieerreenieesenreeeesneessnansenns 1(604) 462 8633-
Micro-Com, Cincinnati, OH ........uueveueneieeiiiiiieicieeereeessrseseeeeeeeaaes 1(513) 671 2753
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Micro-Com, Louisville, OH............cccooiiiniinnnes (216) 875 4582*

Micro-80 West Palm Beach, FL .....oovveriioreiiiiceree e (305) 686 3695
Micro Informer, Tampa, FL.......c.ocoomviniiiiiiiec e (813) 875 3331
Microsystems, Phoenix, AZ.......cccccvvcrverireeieeeeriieeiieneeeorsuveneessnns (602) 938 4508*
Midwest, St. Louis, MO ...oivireiiieiieiieiiieiieiieiiieeesceeeeieesecesse s (314) 227 4312 so.
Mini-Bin Seattle, WA .......oeeiieeeeeee e (206) 762 5141*
MMMMMM#1, Santa Monica, CA.....ccoovvmmmrrreevrirnrirenereeeennn. (213) 390 3239-so.
MMMMMM#2, New York, NY..oooiviiiiiierieerinrreeeeeeeeeee, (212) 541 5975-so.
MMMMMM#3, Marina del Rey, CA ......cccccvvvviivviiniienennen, (213) 452 6111-so.
MMMMMM#4, Lawndale, CA......oovveveeiiiiecerrecennerreeenenens (213) 821 2257 -so.
Motherboard, San Leandro, CA .......cooouevreeiieveiiriereeecrrsnrnernneneeees (415) 352 8442
MRC BBS, Mountain View, CA......c.oovrieririeniriciiiereiineeseenesnnne 1(415) 968 1093
NBBS NOHolK, VA .......ccoveiiireiriireiiirreeenieeeeesveesssneeosssrassesssnnes (804) 444 3392
North Orange Country Computer Club, Orange, CA...................... (714) 633 5240
Novation CO., Los Angeles, CA . .. .<pass=CAT>........cccueunen. (213) 881 6880
Nibble One, Schenectady, NY....ccccoeeieirivemniieniiiineceneiicccieeeens (518) 370 8343
NWLAIBMPCUG, Shreveport, LA ........oocveieecevriereeerceeneenneeens (318) 688 7078
NWWCUG Edmunds, Seatle, WA ...........c.ooeevivrmniiiirnrenriieesneeinne (206) 743 6021
Nybbles-80, QUEEns, NY ......corvveeveeriiieerenriecerrenrresesieeseeessesseosnes (212) 626 0375
OACPM Omaha, NE........ooovvveirrieeireeiiieeeceeeeerieeeenesseannesseeesens (402) 292 9598*
OARCS Portland, OR .....covvieeeiieeeeieeecriee ettt eeessiveeeee e eene (503) 641 2798
OCTUG Orange County, Garden Grove, CA ........cccceecvvvrervvreroaneee (714) 530 8226
Omega, PhoeniX, AZ......c.oooviiiieeeiiieeeeeeceieeeccererieeeeese e e cvvaseaens (602) 952 2018*
Oracle North Hollywood, CA .......oovvmmmeeiriieiiieeeereiiceereieeeeeeennne (213) 980 5643 so.
Orange County Dta Exchange, Garden Grove, CA.........ccccovreuneennee (714) 537 7913
0S-9 6809 BBS, Palatine, IL.......ccoovviirviecreiieccciieerereee e (312) 397 8308
PBBS Arc-Net, Little Rock, AR ...oovvvevevvviirreeecciniicc e (501) 372 0576*
PBBS Co-operative Comp Svc, Palatine, IL .........ccvvvveeinvniieennnnne (312) 359 9450*
Personal Msg. System-80, Deerfield Bch, FL ......ccoovvvevinnnneen. &(305) 427 6300*
PHOTO-80, Haledon, NJ ......coouvimmimmeiceeeeee e eeeeeeetee e eeeeeeeveivenaens (201) 790 6795
PMBBS, Humble, TX.....ooovviieieieeeerreceeeee et (713) 441 4032
RACS V Fullerton, CA ........coovivirrrerieeeeeieeecisinnreieeseesesssenessnsvsenes (714) 524 1228
RBBS Milwaukee-Chicago Line, IL.......cccovvveiiiiiieiiiinrrnnnicinieneens (312) 876 0974
RBBS The Meeting Place, Omaha, NE .........c...coovvvenviennnne. 1&(402) 734 6959*dl.
RBBS Upland, CA......oovireiieiiee ettt (714) 981 3787*dl.
RIBBS Houston, TX ..occovieiieiiieeiiiiieeieeieiee e esrtirees s esane e (713) 497 5433
RIC.AM.LS,, Kingston, Rl...c..ccovvviiiiiiiiieeccee e (401) 456 8250*
RI Tandy Users Group, Cranston, Rl.........ccccooevieviinieiiiinneenen. 401) 944 4689*
RS-CPM Clarksville, MI ......oueiiieiiiiiiiie et (616) 693 2648
SATUG BBS, San Antonio, TX ......ccovvviviiiierieeiieeiieeeesneeeeseeeenns (512) 494 0285
Satyricon, Burnaby, BC, CN ..ottt aeeens 1(604) 438 2468*
S.D.ACE., LaMesa, CA...oooevvreeeeicceeecce s 1(619) 447 8143
Seacomm-80 Seattle, WA.......ccc.eeivviiiiiieeceeceeceeeeeeee e (206) 763 8879*
SIGNON Reno, NV.....oooovviviieeiiiiiieeeee e <pw=FREE>.....(702) 826 7234

$(702) 826 7277
SISTER Staten Island, NY .....ooooiveiiiiiiiiieeiiieeeeeeeee e (212) 442 3874*
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SOBBS Poor Man's BBS, Houston, TX.....cccceeeeviievmmreecrenieiiinennnn. (713) 453 7931*

SOBBS Test Mode, Houston, TX......ccccvvveevvrerericvrieeenireeeseeeenane (713) 522 5516
Stellar ITI, Phoenix, AZ.........coooiviiiiiriinnnreeseesniieinnneieeseenneess (602) 833 0740*
Steve's BBS/Game Palace, Shawnee Mission, KS .............cc....... (913) 648 5301*
Stuart I1 BBS, Boulder Creek, CA........ccoovvemrririeeereeeeinceeeeeeens 1(408) 338 9511*
Sunrise Omega-80, Oakland, CA..........c.cccoviveeevccrincnniecieereeeen (415) 452 0350
Switchboard, Alexandria, VA .......coovriiireeeeeeeireeesceeennnnr e e (703) 765 2161*
System/80 San Leandro, CA ........ooceviviviiivineeeeceeeecreenneeeeesnnees 1(415) 782 4402
Talk-80 ROBB, Portsmouth, VA............ccovveeieeireeerniinreeeeeeeeen, (804) 484 9636
TCUG BBS, Washington, DC .........coooviiiiiiiieenrnienescenecireeeeees (703) 836 0384*
Tech-Link, Forest Glen, MD ..........coovvevieeieieccieeerereeeniie e eeiveeeeens (301) 565 9051*
TECOM-80, Tampa, FL ......ccovviiieiieiiieccerceereeeeeesceeiressrvaesnenens (813) 839 6746
Telcom 7 New Fairfield, CT .....cccceeeivuireeeciieeireeeniieceneennenreeenenns (203) 746 5763*
Telemessage-80, Atlanta, GA.........ccoccveereerernvererevrensirenenneeecennnes (404) 962 0616
The Garden of Eden, Phoenix, AZ ...........ccovveeeveeecirencreneneeenenen. (602) 991 0144*
The Interface, Los Angeles, CA .......cocveeeceeveececeercnnernnecsssseessaens (213) 477 4605
The Software Bank, Northridge, CA.......ccoeeeverneicrirveenerrerrneneeens 1(213) 701 7670
Toledo Apple Users BBS, Toledo, OH .....cccoccevvveennriinnvicncncnnee 1(419) 537 9777*
Treasure Island, Royal Oak, MI ........ccccccovveiermieecrneicnieneen e (313) 547 7903
TVG Systems, Burnaby, BC, CN......ccceecievvvennceneeeescnernerenees 1(604) 738 1640*
Vanmil, Milwaukee, Wl ......cooiviiiiiiiieeirrrmecrreccccneneesereeesreenes (414) 271 7580*
VERGA 80, Santa Ana, CA......ooovomvvviiiiiecieecrrreeeeeseteeeeseresaeesanees (714) 547 6220
Voyager, Phoenix, AZ .........ccocveiiieiniveceerseneeestonisssieceeeeneseneees (602) 247 6034
Vic-20 Online, Houston, TX......ccovvvvvreriecerrernreneerrecnereccneeesesesnees (713) 944 6597*
Visiboard, Wellesley, MA........cccooiiiviiirernicnnicntnniiiiieicnenns (617) 235 5082
WAPABBS, Charlotte, NC......ccecovirereiireeiresreeronseenseneinnnnnesseesanne (704) 373 7966*
Westside Download, Detroit, MI..........ccoocevvvereerreniiinineencennnenenn 1(313) 348 4479
XIO, Houston, TX.....coooueereeieirrinnriiireerresesresnnmereessosessonenenenns (713) 495 1422-/ex
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Glossary

acoustic coupler—A cradle device used to connect the telephone receiver to the
computer.

A/D—Analog-to-digital converter. A circuit that translates an analog signal into
digital quantities.

ampersand routines—Machine language software routines called from an Ap-
plesoft program by means of the “&’’ command. This command allows for the
passing of a number of parameters back and forth between Applesoft and machine
language programs. These parameters select which of a variety of functions will
be performed and in what manner they will be performed. Most light pen soft-
ware is driven by a series of ampersand routines.

analog—Any process that changes steadily and may appear irregular and sudden,
but never instantaneous.

analog touch tablet technology—A touch tablet that uses analog technology
returns a value between 0 and 255, depending on where pressure is being placed
on the tablet.

answerback—The specific character (or two) from a computer indicating it is ready
for data transmission. This character can be typed in manually by the operator,
or it can be an automatic feature of the modem.

application—The end user tasks which utilize specifically designed software, such
as a database program to perform inventory control.

ASCII code—American Standard Code for Information Interchange. The code
assigns a specific number (between 0 and 127) to each of 128 numbers, upper-
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and lowercase letters, special characters, and control codes. The ASCII code is
used on the Apple II family of computers, as well as most other microcomputers
and peripheral devices.

auto-answer—A feature on some modems which automatically answers and
responds to incoming calls.

auto-dial—A feature on some modems for automatically dialing an information
source.

auto-line feed—A printing mode in which a line feed is also executed each time
the printer executes a carriage return. This feature prevents overprinting of data.

backup—A duplicate copy of a program or data stored on a different diskette or
tape in case of loss or damage to the original.

bandwidth—The maximum rate at which a monitor or television set can accept
data from the computer. It is measured in megahertz.

battery backup—A rechargeable battery is supplied with some RAM cards so
that the data on the card is not lost in the event of a power failure.

baud rate—The speed at which information is transferred between devices,
measured in bits per second.

BDOS—Basic Disk Operating System. One of three components of CP/M, it
manages disk files, file storage, retrieval, and allocation.

beam convergence—The precise meeting of the beams that strike the pixels.

Bell 103—A low-speed modem developed by Bell Laboratories.

Bell 212A—A high-speed modem developed by Bell Laboratories.

bidirectional—Indicates that the print head prints in both directions. A typewriter
prints only in one direction.

BIOS—Basic Input/Output System. One of three components of CP/M, it facilitates
exchange of data and status information between the console command processor
and a peripheral device.

block graphic characters—Larger than normal characters for headings, titles,
etc.

bps—Bits per second.

BSR interface—A connection between the computer and a BSR controller. The
BSR controller, using existing household wiring, can turn on and off appliances
and lights using command modules which are installed in your house. A BSR in-
terface on a clock card permits you to turn on and off appliances at specified times.

buffer—A memory device that stores data until the printer is ready to print it.
The buffer is located within the printer, the printer interface, in a separate unit,
or as part of the computer’s RAM.

bulletin board—An information source providing local information.

cache memory—A high-speed buffer used jointly by the computer and the hard
disk. The hard disk achieves a faster average access by holding data in its cache
memory in case it is needed again. Some cache memories also use a read-ahead
and exchange that attempts to read data into the cache memory before it is re-
quested by the computer. This can speed up access to sequential or partially se-
quential data.
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cassette—A device which permanently stores data. It requires a recorder which
plugs into the cassette port on the Apple II, II+, or Ile. Information is trans-
ferred sequentially, and it is therefore much slower.

catalog—A listing of each file and program on a diskette.

cathode ray tube (CRT)—The television or monitor tube used to display images
or characters.

Centronics parallel—A type of parallel data transmission standard which is
used in many printers and other devices. See parallel.

CCP—Console Command Processor. One of three components of CP/M, it is user
interactive (interprets commands from the keyboard) and performs internal pro-
cessing using BIOS and BDOS.

character generator—The section in ROM memory that contains information
and instructions needed to create characters on the screen.

chroma line—The path along which information for creating images in color is
sent to the computer.

CMOS chip technology—A method of creating silicon chipsusing Complemen-
tary Metallic Oxide Semiconductor technology. CMOS chips use less electrical
power than other types of chips and thus run cooler and with less strain on the
power supply.

colored text—The display of text on a color monitor screen in a color other than
white. This feature is only found in RGB output on the Apple. It can be simulated
through high-resolution graphics text commands, although it is normally limited
to 40 columns in this form.

composite video—A type of color monitor where information for the images is
sent to the computer through only one line, the chroma line.

compressed print—A print mode where the width of characters is reduced.

contrast—A knob on the monitor to vary the difference between the light intensi-
ty of the image and its background.

control character—Any character which has been given a specific purpose, like
beginning or ending the transmission of data or responding to an incoming call.

correspondence mode—Available on some dot-matrix printers, this mode enables
you to print letter-quality material. The quality of the print depends on the printer.

CP/M—Control Program for Microcomputers. A single-user, disk-based operating
system designed for the Z-80 and 8080-based microcomputers, originally
developed by and licensed by Digital Research. There are two versions of CP/M
commonly available for the Apple: CP/M version 2.2 and CP/M 3.0 (CP/M Plus).
Many CP/M programs will run under either version of the operating system.

cps—Characters per second.

D/A—Digital-to-analog converter. Converts digital signals to analog signals.

daisy-wheel printer—A printer that uses a printing element resembling a daisy.
Each character is at the end of a spoke. The wheel spins and is pressed by the
hammer when the proper letter is in front of the hammer.

date and time stamping of files—Saving the date and time along with the
filename in the disk directory. The date can be displayed with the catalog of files
on the disk.
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data communication—Transmitting and receiving data to or from remote
systems.

data transfer rate—The rate at which data is transferred from one place to
another, such as disk to memory. Often expressed in bits per second.

DB-5 and DB-25—Connectors for 5- and 25-wire data busses, respectively.

descenders—The bottom portion of lowercase characters which are below the print
line. On a 5- x -7 matrix, upper- and lowercase letters use the top seven rows of
dots. The letters with descenders need rows eight and nine to appear fully
formed. On a 5-x-7 matrix descenders are all above the print line and appear odd.

digital—Combinations of discrete binary units, as contrasted with representation
by a continuously changing function.

digital recording—Recording sound from sound-intensity samples, represented
by discrete multiples of unitary value.

digital touch tablet technology—A touch tablet which uses digital technology
returns an on/off signal for each location on the tablet. It is able to report several
locations on the tablet being pressed at the same time.

DIP switches—A series of switches which are inserted into an electrical circuit.
Each switch has a separate on/off position. The pins on the switches are in the
same configuration as the pins on DIP chips. DIP stands for dual in-line packet
and refers to the fact that the pins are arranged in two parallel lines.

direct connect—Indicates the modem is connected directly to the computer.

disk—Also called diskette, a flat, flexible mylar device on which data is recorded
magnetically.

disk drive—The peripheral device used to either record onto a disk or read data
from the disk.

DOS—Disk Operating System. A set of programs used with a disk drive, which
tells the central processor how to communicate with all the peripherals connected
to the computer.

dot pitch—The amount of space between the holes in a color CRT’s shadow mask.

dot graphics—The number of dots per inch a device is able to produce. The more
dots per inch, the better the graphics resolution.

dot matrix—A method of forming characters by using a rectangular matrix of dots.
Characters are created progressively, rather than all at once.

double density—Indicates that the storage medium is capable of storing twice
the amount of data as a single disk or other medium.

double sided—Indicates that both sides of the disk are capable of storing data.

double strike—A print mode where a character is printed twice—one character
on top of the other. The resulting character appears darker and sharper.

dpi—Dots per inch.

dumb card—A printer card which merely transfers each byte of data out to the
printer, without any formatting or other modification.

Dvorak keyboard—A keyboard layout designed for greater efficiency in typing,
placing the most-used keys closest to the fingers of the hand. It is a built-in op-
tion on every Apple Ilc.

electron gun—The device that shoots the beam through the tube to the screen.
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EMI—Electro Magnetic Interference.

emphasized graphic dump—To increase the darkness of a printed graphics pic-
ture, some cards permit double striking of each dot.

emphasized print—A print mode where a character is printed once, and then
again slightly to the side to give the character the appearance of being emphasized.

EPROM—Eraseable, programmable, read-only memory; a chip which holds pro-
grams which are normally not changeable. The programs on the EPROM can
be erased using special ultraviolet light erasers and then reprogrammed using
a prom burner.

error message—A message displayed on the screen to inform the user that some
problem has occurred while the drive was functioning.

escape sequences—A series of command codes generally starting with ASCII
code 27.

expanded print—A print mode where characters are spread out, and the actual
width of the character is increased.

expansion board modem—Indicates the modem is installed inside the computer.
Also called an internal modem.

external—A term used to describe a hard disk that has its own cabinet and is not
located inside the computer console. It is attached to the computer by an exter-
nal cable.

fanfold paper—Continuous sheets of paper joined by perforations and folded in
a zig-zag fashion. The paper runs through the printer and folds by itself.

FET—Field Effect Transistors.

fill/draw software—Programs that permit the drawing of shapes on the graphics
screen using the appropriate pointing device and the filling in of closed shapes
with colors or patterns.

filter—A device used in telecommunications. It allows signals of specific frequen-
cies to pass without significant attenuation, whereas other frequencies are strongly
attenuated.

firmware—A program on a ROM, PROM, or EPROM. So called, to differentiate
it from software, which is more readily modifiable.

fixed disk—A hard disk.

fixed media—Media that cannot be removed from the device. Hard disks use
fixed media.

flat membrane keyboard—A keyboard consisting of a pressure-sensitive thin
medium placed between two sheets of plastic. Pressing a location on the mem-
brane generates an electrical signal to the keyboard controller indicating where
the membrane has been pressed.

floppy—Refers to the flexible mylar disk used for mass storage.

font—Style of characters (i.e., Roman Gothic, Courier).

format—A technique for labeling the file marks, track marks, address marks, check
sums, and headers on a disk. Formats are not the same in each system, and a
disk must be formatted before it can be used to store data or programs.

format synthesis—Simulates electronically simple frequencies and then modifies
them, through filters, to simulate complex sounds. Depending on the nature of
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the material vibrating, different objects emphasize particular harmonics over
others. Harmonics are integral multiples of primary frequency, and the dominant
harmonics are called formats.

form feed—A button on some printers to automatically advance the paper to the
top of the next page. It can also sometimes be activated by sending ASCII code
12 to the printer.

friction feed—A means to feed paper into the printer using pressure against the
roller. Typewriters function in this manner.

full duplex—The ability of the modem to send and receive information
simultaneously.

function key—When a standard key on a keyboard is pressed, it generates a single
ASCII code representing its particular character. A function key, however,
generates a string of ASCII codes, which results in a command to the computer
to carry out a particular function.

game port extender—A small device which inserts into the Apple game port or
socket and permits plugging in more than one device in the game port at one
time. Only one device can however, normally be used at any one time,

graphics dump—A program for printing the picture from a graphics screen.
Resolution types are low, high, and double.

grid—A pad which sits on the work surface next to the computer. It is usually made
out of plastic or metal and measures approximately 12 x 12 inches. This surface
is covered with lines which are read optically by the mouse. An optical mouse
uses these lines to calculate the distance it is moving and its current position in
relation to the screen.

half duplex—The ability of the modem to either send or receive data, but not at
the same time.

handshaking—A basic communication technique between a printer or other
peripheral device and the computer indicating its readiness to accept data.

hard-sectored—Indicates that the recording surface of the disk is permanently
marked by sectors.

harmonic—A sinusoidal wave, whose frequency is a multiple of the fundamental
frequency, which determines the tone or quality of sound.

highlight/lowlight—A video display using two different intensities of light. The
standard Apple display screen is capable of only one intensity and, therefore, dif-
ferent intensities are indicated using inverse (black on a white/green/amber
background) or flashing (alternating normal and inverse). Wide display cards,
which are capable of dual intensity, often require special chips.

high-persistence phosphor—The light on a video display terminal is created
by a phosphor dot, which glows when struck by an electron beam. Phosphor dots
fade after removal of the electron beam stimulus. Dots which take a long time
(in relative terms) to fade are called high-persistence phosphors.

high-resolution mode—The ability of the computer to individually program and
display highly detailed graphics.

horizontal—A line parallel to the horizon.
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horizontal register—A register that, when activated by a signal from the light
pen, latches in the horizontal location of the electron beam.

horizontal scrolling—If a display line is wider than the display screen (normally
80 columns in an Apple running CP/M), horizontal scrolling is used to display
different parts of the line as the cursor moves across the line. This is accomp-
lished by shifting the text on the screen from left to right or right to left, display-
ing the text previously “just off” the screen.

IEEE—An industry standard communications protocol, often referred to as
IEEE-488, which allows parallel data transmission between multiple devices, each
identified by a unique identification number.

IF-THEN-ELSE—A form of the IF command in BASIC. The format of the com-
mand available in almost every form of BASIC is IF . . . THEN. The BASIC
language evaluates the IF statement and, if true, executes the THEN statement.
Where the ELSE part of the command is available, it is executed if the IF state-
ment evaluates false. [F-THEN-ELSE is not available in Applesoft.

input device—Any item of equipment which permits data and instructions to be
entered into a computer’s central memory, i.e., keyboards, terminals, joysticks,
and light pens.

interface—A device used to connect the computer and a printer or other peripheral.
This connection is through a serial or parallel port. All parts of this connection
must be compatible.

interlacing—A technique for increasing the resolution of the display screen by
refreshing only every other line for each refresh of the screen.

internal—A term used to describe a hard disk drive that inserts into the main con-
sole of the computer.

interrupt—An electrical signal to a computer indicating that some event has oc-
curred. For networks, the event is typically a request from another unit in the
network to send or receive data. The signal tells the central processor to save
its position in the currently running task and execute the code from the interrupt
handling routine. Following the execution of this routine, the processor goes back
to the original program at the place it was interrupted.

inverted—In printing a graphics picture, the process of printing each white dot
as black instead of each black dot as black.

jumper—A cable used to provide the proper timing signal to the RAM card to
periodically refresh the memory on the card.

keypad—A grouping, in a rectangular arrangement, of number keys and in some
cases, other function keys. The configuration is similar to that of an electronic
calculator.

key repeat—A function that repeats the code it sends at a specified rate when
the key has been held down for a specified period of time.

letter quality—Indicates that the characters printed appear fully formed, as on
a typewriter, and the print could be used for more important documents.
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linear predictive coding—A technique for analyzing speech and converting it
into digital code.

line feed—A button on some printers to automatically advance the paper one line.

load—A term indicating the transfer of data from storage (disk or tape) into the
computer’s memory.

logic-seeking—A feature which examines the content of the next line or two to
determine whether to return the carriage or wait to print the following line
backwards across the page.

loopback—A test to see if the modem is correctly transmitting data.
low-pass filter—A wave filter that allows those frequencies below a certain critical
frequency to pass and excludes all those above that point.

matrix size—Each letter displayed on the screen consists of a series of dots. The
rectangle or square available for display of a letter is called the matrix. The greater
the number of dots within the matrix, or the greater the matrix size, the more
refined the letter can be.

megabyte—1 million bytes or 8 million bits.

memory expansion—The use of a RAM card to make the computer able to ad-
dress a larger amount of memory.

mirror drawing—A form of drawing used mainly by light pens in which each move-
ment of the pen is mirrored in another section of the graphics screen.

modem—MOdulate/DEModulate. The device that modulates digital signals into
analog signals and demodulates analog signals into digital signals.

modulation—Converting steady states to frequencies.

monitor—The screen used to display images generated by the computer.

monochrome—Using one color or shades of one color.

motherboard—The main circuit board of the Apple II family of computers. In
the Apple I, I +, and ITe, the motherboard contains a variety of slots and sockets
into which peripheral devices can be plugged. On the Apple Ilc, the motherboard
is inside the sealed case, and peripheral devices are plugged into the ports on
the back of the case.

MOV—Metal Oxide Varister. A component used in line filtering devices to protect
against surges. Its effectiveness diminishes with use.

MTBF—Mean Time Between Failures. Used to measure the effectiveness of a bat-
tery between power failures.

multiplexer—A device that accepts low-speed input from a number of different
terminals and gathers them into one stream of high-speed data, which is then
simultaneously transmitted on a single channel. At the end of the line, a
demultiplexer converts this data back into low-speed input.

network—A group of computers which communicate over telephone lines or other
air waves.

nonvolatile memory—A special type of RAM which can be read from or writ-
ten to, and modified, but which holds its value even when electricity is not sup-
plied to it.
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noise—Refers, in telecommunications, to unwanted (usually random) electronic
signals.
normal pitch—Ten characters per inch.

on line—Indicates that the printer is connected, and data can be sent, as opposed
to off line, which indicates that the printer is not ready to receive data for some
reason.

operating system—Software contained in a computer’s ROM or on disk that
allows it to control the sequencing and processing of programs, and so respond
correctly to user requests. It also facilitates communication between the CPU,
the data in memory, the keyboard, and peripheral devices.

output device—Any device capable of receiving information from a central pro-
cessor. It may be some form of backing storage, or a peripheral unit which
“translates’’ information into another medium.

overscan—The tendency of a video display unit to place part of the display in an
area of the picture tube which is not normally viewable.

page 1/page 2—There are two display screens on the Apple II family of computers,
whether for text, low-resolution graphics, or high-resolution graphics. The nor-
mally displayed screen is referred to as page 1, and the other screen, which can
be displayed by special means, is referred to as page 2.

paper out light—Indicates the printer is out of paper. The printer will usually
stop at this point until the paper is replaced.

parallel—The process of transferring data one byte at a time over seven or eight
parallel data wires.

parity—A means of ensuring data integrity when data is transmitted serially. The
parity bit is set to either 0 or 1, depending on whether an odd or even number
of 1 bits were sent and whether parity is set to odd or even parity.

Pascal date—The UCSD p-System for the Apple stores the system data in a
memory location where it can be accessed by different functions. Whenever a
file is saved, the operating system saves the system date together with the filename
in the disk directory.

phosphor persistance—The glow duration after electrons stop stiking a point
on a CRT screen.

pin feed—A method of feeding paper which uses pins on either side of the roller
to carry paper with holes along the side (sprocket paper).

pixel—The smallest element of an image on a CRT screen; the basic unit which
makes up a scan line.

port—An input/output connection on a computer that facilitates the direct connec-
tion of a peripheral.

printer control codes—Special codes that the printer interprets as instructions
rather than characters to print.

PRINT USING—A form of the PRINT command in the BASIC language which
permits formatting of the output before it is displayed on the monitor screen or
printed by the printer. PRINT USING is not available in Applesoft.
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print wheel—A generic term for a type of character-printing device such as a daisy
wheel or thimble.

program listing—A printout of the source code of a computer program. It often
includes diagnostic aids and charts.

programmable keys—Most, if not all, keys on a keyboard have functions or
characters already supplied to them. In most cases these characters or functions
cannot be changed. A programmable key, however, can have user-defined
characters or functions supplied to it or changed, subject usually to a maximum
number of characters to be applied to any one key.

protocol—The format and procedures used to control the exchange of data be-
tween devices.

quad density—Indicates the disk is capable of storing four times the amount of
data as a single disk.

QWERTY keyboard—The standard American typewriter keyboard layout (also
known as the Sholes keyboard) named for the first six letters of the first letter
row of the keyboard.

RAM disk—The use of part of the available RAM in the computer, either in main
memory or on an auxiliary RAM card, to make the computer appear as a super-
fast disk drive. Data saved on the RAM disk must be transferred to a more per-
manent floppy disk before power is turned off, or the contents of the RAM disk
will be lost.

random access—A technique for going directly to a particular item (address) in
memory without having to start at the beginning and go through each item in
sequence.

raster scan—The technique of creating images by a beam repeatedly passing across
the screen.

read—To sense the data which has been recorded on a disk or other storage medium
so that it can be copied.

refresh rate—The length of time it takes the CRT’s electron gun to scan the en-
tire screen.

release—The amount of time required for a sound to become silent from a mid-
range intensity.

remote database—An information source which can be accessed only with a
modem or other telecommunications equipment.

removable media—Media, such as diskettes, cartridges, and cassettes, that can
be removed from the device.

resolution—Directly related to the number of pixels on the screen surface. A high-
resolution monitor has many more addressable pixels than a low-resolution
monitor. A more intricate and detailed image can be produced with more pixels;
however, resolution is also affected by the software and the overall quality of the
monitor.

resonance—The condition of a circuit in which the capacitive and inductive-
reactance components are equal. This condition is attained only for a comparatively
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narrow band of frequencies for given component values and propagated through
any medium capable of vibrating.

RGB—Red, Green, Blue. A type of color monitor which uses three signals to con-
trol three electron guns, instead of one.

rigid disk—A synonym for hard disk.

RS-232C—The name of the electrical standard for serial data communication be-
tween devices. This typeof connection is widely used in modems and some other
input/output devices.

rubber band lines—A technique of graphics drawing in which the potential line
or shape is shown on the screen in a moving line which is set down on the screen
when a button is pressed on the drawing device.

save—To permanently store data onto a disk or other medium.

screen dump—A program for transferring either the text or graphics screen to
the printer.

screen resolution—Indicates the amount of pixels a screen is able to display.

sector—A section of the track on a disk.

self centering—The ability of a joystick, through the use of springs, to return to
the center location (corresponding to X and Y, each approximately equal to 127).

self-test—A procedure whereby a device verifies whether or not it is working
properly and notifies the user appropriately.

sequential access—A method of scanning data, starting at the beginning of the
data.

serial—Transmission of data where one wire is used to send one bit at a time. A
serial device must collect all eight bits to form one byte.

shadow mask—A perforated filter set behind the screen through which the beams
pass on their way to the pixels.

shift key mod—A one-wire attachment to the Apple II and II + which connects
the output of the shift key to the game I/O port annunciator. Programs can then
read the status of the shift key to determine if it is pressed. The shift key mod
is not needed on the Apple Ile and IIc, which have a shift key that functions as
on a normal typewriter.

single-sided—Indicates that only one side of the disk is capable of storing data.

slew rate—The speed which the print head moves to the next line; usually measured
in lines per second.

soft-sectored—Indicates that the recording surface of the disk is marked
magnetically at the beginning of each sector.

softswitch—The ability to switch the status of a given output or input from one -
place to another by giving a software command.

sound envelopes—A series of specifications which detail how quickly a musical
tone reaches full volume, how long it retains that volume, and how quickly and
how far it lowers in volume, all during the period of the note.

stand-alone modem—Indicates the modem is a separate unit. Also called an ex-
ternal modem.

standard mode—The ability of the computer to generate characters or images
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which have already been established in Read Only Memory (ROM).
storage—A synonym for memory, which is usually expressed in bytes.
subscript—Characters reduced in size and printed slightly beneath the print line.
superscript—Characters reduced in size and printed slightly above the print line.

telecomputing—Using telephone lines to send and receive data between two
computers.

terminal emulators—Communications software that enables you to type infor-
mation from the keyboard and send it through the modem.

text dump—A program for transferring the text screen to the printer.

text-to-speech algorithm—An algorithm that uses a variety of rules to translate
the English text to sounds which approximate how the word actually is spoken.

thumbwheel potentiometer—A small wheel, normally turned with the thumb,
that is soldered to a printed circuit board and varies the resistance of the compo-
nent to which it is attached, often a volume control.

tied notes—A musical term which specifies that two or more notes which are nor-
mally played distinctly, that is, with a gap between them, should be played con-
tinuously without any noticeable gap.

timesharing—Dividing the computer’s processor between several users who share
the processing time.

TPA—Transient Program Area. An area of memory in CP/M allocated for loading
user programs and storing data.

tracks—The concentric rings on the disk surface.

tractor feed—A method of accurately positioning and moving fanfold paper through
the printer. Perforations along the edge of the paper fit over the sprocket wheels.

transfer point—The voltage (approximately 108 V) at which a standby power
system starts supplying power to the computer.

transparent—Indicates the computer rather than the end user takes care of data
transmission.

trim tabs—Slide switches on some joysticks which adjust the reading of the poten-
tiometers so that the values returned lie within the normal expected values.

triplet notes—A musical term which specifies that three notes are to be played
during the time interval normally specified for two.

true descenders—The lower part of lowercase letters (g, j, p, q, and y) which
extend below the normal print line is called a descender. In displays with a matrix
size sufficiently large, these letters can be displayed with their descenders ex-
tending below the print line, rather than elevated.

type-ahead buffer—A device that stores the keys pressed in a particular memory
location, either in the computer (program type-ahead buffer) or in a special loca-
tion (hardware type-ahead buffer) until the operating system can get around to
handling the keys.

UPS—Uninterrupted Power System. A unit to protect you from blackouts, which
cause loss of material and damage to the computer.

VA~—Volt Ampere. A method used to measure the maximum output of a standby
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system. To convert this to watts or amps, add up the individual amp readings
of all devices to be powered and multiply by 120.

VDU—Video Display Unit. Another name for the screen, which applies to both
monitors and televisions.

video controller—The device which organizes the video information in the com-
puter and sends it from the computer to the monitor.

vertical register—A register, when activated by the signal from a light pen, that
latches in the vertical location of the electron beam.

voice—A distinct musical tone produced by a music card.

white noise—A series of apparently random sounds.

windows—The superimposing of text, in a defined rectangular frame or window,
over previously existing text. After viewing or taking appropriate action with the
superimposed text, you can return to the previous text which has not changed.
Windows also refer to two frames on the same screen and the ability to switch
between them.

workstation—The computer console, screen, and keyboard used by an individual
to perform tasks. Each workstation is attached via cable to a central interface,
which allows them to share peripherals, data, and software.

write—To store data onto a disk or other permanent storage medium.

write-protect—To ensure a disk is not erased by placing an adhesive tab over
the notch on the disk.

XON/XOFF protocol—A handshaking protocol used to indicate when data is
ready to be transferred and when it is not.
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AJS200 joystick, 216

Alphabits printer interface, 92-93

Alphacom 81 printer, 24-25

ALS CP/M Card, 238

Amdek Color 400 monitor, 125

Amdek Color 500 monitor, 125-126

Amdek Color 600 monitor, 126-128

Amdek Color 710 monitor, 128

Angel Buffer, 249-250

AP-100 Drive, 162

AP-105 Drive, 162

AP-110 Double Drive, 162-163

AP-120 Disk Controller card, 163

AP-830 serial-to-paraliel converter,
94

APIC printer interface, 93-94

Apple 80-column card, 150-151

Apple Cat Il modem, 111-112

Apple daisy wheel printer, 64-65

Apple Disk llc disk drive, 160

Apple Disk /le disk drive, 160

Apple Il family, 5-9

Apple Joystick, 216

Apple Modem, 113-114

Apple Mouse Il, 217-218

Apple Numeric Keypad Il, 229

Appli-Card coprocessor, 238-239

APS-M Drive, 163-164

304

ASCIl data format, 90
Au 9191 U monitor, 129
Auto answer, 109
Auxiliary slot, 5

Axlon RAMdisk, 193-194

B
B-700 hard disk, 180-181
Backup methods, 178
Backup sites, 178
Bandwidth, 123
Basic input output system, 237
Baud, 108-109
BDOS, 237
Bidirectional printing, 23
BIOS, 237
Buffers, 246
Buffers, printer, 21
Built-in self test, 109
Busy mode, 109

Cc
C-111 disk drive, 164
C-130 disk drive, 164
CCP, 237
Centronic interface standard, 91
Centronics parallel interface, 22
Character pitches, 63
Character set, proportional, 20
Character set, standard, 20

Clocks, 198-203

Color | monitor, 129-130

Color monitors, 123

Command abort, 109

Command mode, 109

Command recognition, 110

Compatible, 4

CompuServe Information Service,
M

Console command processor, 237

Controller/buffers, 246-247

Corona Starfile hard disk, 181

Correspondence mode, 23

CP/M disk operating system, 237

CP/M Gold Card, 239-240

CP/M Plus, 239

CPl, 20

cps, 62

CR-4500 monitor, 130-131

CR-5600 monitor, 131-132

CR-6500 monitor, 132-133

CR-ll printer, 65-66

CR-lll printer, 66-67

Cricket sound card, 205

CRT, 122

D
D-100 printer, 25-26
D-200 printer, 26-28
D-300 printer, 28-29



Daisy-wheel printers, 62-63

Datasaver standby power system,
250-251

DataShield Backup Power System,
252

DataShield Model 100 surge protec-
tor, 251-252

DB-25 connector, 91

DD Controller card, 165

Delta 10 and 15 printers, 29-31

DES 2000 security system, 254

Diablo 630 ECS printer, 67-68

Dial tones, 110

Dialing directory, 110

Dialog’s Knowledge Index, 111

Digital Electric Hard Disk, 181

Direct connection of a modem, 109

Directory modification, 110

Disk, 159

Disk drive operation, 158-159

Disk drives, 158-176

Disk formatting, 159

Disk server, 179

Diskettes, 159

Dispatcher printer interface, 94-95

Distar disk drive, 165

Distar DuoDrive, 165-166

DMP-29 plotter, 255

DMP-40 plotter, 255-256

Documentation rating, 17

Dot pitch, 122

Dot-matrix printers, 20-61

Dot-matrix printers, types of, 22-23

Dow Jones News/Retrieval, 111

Downwardly compatible, 4

Duodisk drive, 166

DVM-80e RGB card, 144

DX-15 printer, 68-70

E
E-Z Card, 240-241
Ease of installation rating, 17
Echo+ sound card, 206
Elite 1 disk drive, 166-167
Elite 2 disk drive, 167-168
Elite 3 disk drive, 168-169
Elite Controller card, 169
Emphasized mods, 23
Englebart, Douglas, 214
Enhancer II keyboard modification,

229-230

EPS keyboard, 230-231
eRAM 80 wide display card, 151
EXP-500 printer, 70-71
External modem, 9

F
F-10 Printmaster printer, 71-72
F-10 Starwriter printer, 72-73
Features, 16
File server, 179

Formatting the disk, 159

Full-duplex, 109

Fully-formed-character printers,
62-89

Function keys, programmable, 227

FX-80 and FX-100 printers, 31-33

G
Game controllers, 212
Gemini 10X and 15X printers, 33-34
Gibson Light Pen, 218-219
Graphicard printer interface, 95
Graphics dump capability, 92

H

Half-duplex, 109
Hamlet serial-to-parallel converter,

95-96
Hard disk 5 + 5, 187
Hard disk, 5MB, 186
Hard disk drives, 177-187
Hardware selection process, 18-19
Hayes Micromodem ll//le, 114
Hayes Smartmodem 1200, 116
Hayes Smartmodem 300, 115-116
Help command, 110
Hex dump mode, 51
HR-25 printer, 73-74

1
Imagewriter printer, 35-37
Impact printer, 23
Infax 101A hard disk, 182
Information services, 110-111
Ink-jet printer, 23, 63
Interface, 1
Interface, printer, 21-22
Interfaces, monitor, 124
Interfazer controller/buffer, 256-257

J
JB-1260MA monitor, 133
Juki Model 6100 printer, 74-75

K
Key Tronic KB200 keyboard, 232
Keyboard enhancers, 228-229
Keyboard replacements and
enhancements, 227-235 °
Keyport 717 specialty keyboard, 231
Keywiz VIP specialty keyboard,
232-233
KoalaPad, 219-220
Kraft Joystick, 220
KVA Il Multi Function numeric
keypad, 233

L
LANSs, 179
Laser printer, 23, 63
Last number redial, 110

Legend RAMcard, 194

Lemon/Lime/Peach/Orange surge
protectors, 257

Light pens, 213-214

Line noise, 247

Line printer, 23

Local Area Networks, 179-180,
187191

LQ-1500 printer, 37-38

M

Mach lil joystick, 221

Magellan Light Pen, 221-222

Manual dial, 110

Matrix, 23

MC1 sound card, 206-207

MC16 sound card, 207-208

Mechanical mouse, 215

Megahertz, 123

Memory Master /le wide display
card, 151-152

Micro-UPS, Model 3056, 261

Microbuffer Il printer interface, 97

Microbuffer 1+ printer interface,
86-97

Microbuffer In-Line Buffer, 259

Microbuffer/E buffer interface card,
258

Microfazer buffer, 259-260

Microline 82A and 83A printers,
39-40

Microline 84 Step 2 printer, 40-42

Microline 92 and 93 printers, 42-44

Mini UPS battery, 262

Minicomputer Regulator Super
Isolation Transformers, 261-262

MiniTaur disk drive, 169-170

Mochinon Drive, 171

Mockingboard sound card, 208

Modem features, 109-110

Modem register contents, 110

Modem switches, 110

Modem, external, 9

Modulator-demodulator, 108

Monitor, 122

Monitor buying tips, 124

Monitor /ic, 134-136

Monitor /le, 133-134

Monitor interfaces, 124

Monitors, color, 123

Monitors, monochrome, 123

Monitors, tv, 123-124

Monochrome monitors, 123

Mouse, 214-215

Mouse, mechanical, 215

Mouse, optical, 215

MousePaint, 218

MT 160L and MT 180L printers,
44-46

Multiport Controller/Buffer Model
524, 263
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N
Name selection dialing, 110
NEC 2050 Spinwriter printer, 76-77
NEC 3550 Spinwriter printer, 77-78
Networker modem, 117
Nice Print printer interface, 97-98
NLQ mode, 27
NTSC, 143
Number linking, 110
Numeric keypad, 227

0

Off-line UPS, 248
Olympia Electronic Compact RO

printer, 79-80 ;
Olympia ESW 3000 printer, 78-79
OMNIDRIVE hard disk, 182-184
OMNINET LAN, 187-188
Operation of disk drives, 158-159
Optical mouse, 215
Originate Only, 110
Originate/Answer, 110
Overstrike mode, 23

P

Pace 2-in-1 Drive, 172

Pace AP Half Height disk drive,
1714172

Pace AP Standard Drive, 171

Paddlesticks, 222

Paper, 21

Parallel Intertace Card //e, 98-99

Password modem, 117-118

Peripherals, 9-10

Peripherals, specialized, 246-269

Phantom slot function, 102

Phonemes, 205

Phosphor persistence, 122

Pi 1, Pi 2, Pi 3, and Pi 4 monitors,
136-137

Pixels, 122

Pkaso/U printer interface, 99

PLAN 4000 LAN, 188

Plotters, 247

Pointing devices, 212-226

Potentiometer, 212

Power Line Monitor, 264-265

Power Pad, 222-224

Power protection devices, 247-248

Power Type printer, 80-81

Powermaker Micro UPS, 265-266

PPW Drive, 172-173

Premium SoftCard /le, 241-242

Price/performance rating, 17

Princeton HX-12 monitor, 137-138

Print effects, 63

Print functions, 63

Print-1t printer interface, 101-102

Printer buffers, 21

Printer function and use, 22

Printer interfaces, 21-22
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Printer pitch, standard, 20

Printer ribbons, 21

Printer speeds, 23

Printer, daisy-wheel, 62-63

Printer, impact, 23

Printer, ink-jet, 23, 63

Printer, laser, 23, 63

Printer, line, 23

Printer, thermal, 23

Printer, thimble, 63

Printerface printer interface, 100

PrinterMate printer interface, 100-101

Printers, dot-matrix, 20-61

Printers, fully-formed-character,
62-89

Pro Series hard disk, 183-184

ProClock, 199-200

Product selection for review, 16-18

Profite hard disk, 183

Programmable function keys, 227

ProModem 1200A, 118

Proportional character sets, 20

Protocol, 21

Protocol detect and switch, 110

PSIO printer interface, 102-103

Push tip light pen, 213

Q
Q-5000 hard disk, 184-185
Qantex 7065 printer, 48-49
QC10 hard disk, 184
Quadjet printer, 46-47
Quit command, 110

R
Radio frequency modulator, 124
RAM, 2
RAM cards, 192-197
Rating system, 16
Read/write head, 159
Real time clock, 198
Relative positicning, 215
Repeat dialing, 110
Replacement keyboards, 228
Reviews, evaluation in, 15-16
Reviews, structure of, 17
RFI, 91
RGB cards, 143-148
RGB interface card, 64K, 145-146
RGB interface card, lic, 146-147
RGB monitor, 123
RGB signal, 143
RGB-1400PC Display monitor, 138
RGB-SL7 card, 145
Ribbons, printer, 21
RS-232C interface standard, 21-22,
80
RVM-Il RGB card, 144
RX-80, RX-80FT, and RX-100
printers, 49-51

S

SA380-E Drive, 173

SC-100 monitor, 138-139

SC14 Signal AC Line Conditioner,
266

Scribe printer, 51-53

Security, 248-249

Serial to Parallel Adaptor, 103

Seriall printer interface, 103-104

Set answerback string, 110

Set attention character, 110

Set backspace character, 110

Set disconnect character, 110

SG-1000 monitor, 139-140

Shadow mask, 122

Shift key mod, 227

Shopping at computer fairs, 13

Shopping at retail stores, 11-12

Shopping for used equipment, 13-14

Shopping, mail-order, 12-13

ShuffleBuffer, 266-267

Small system parameter area, 237

Smarterm Ii wide display card, 153

SoftCard |, 242-243

Software compatibility, 17

Sound cards, 204-211

Sound effects, 205

SPA, 237

Specialty keyboards, 228

Spikemaster surge protector, 267

Spirit 80 printer, 53-55

SPS Standby Power Source, 268

SQ-5BA hard disk, 185

Standby systems, 248

STX 80 printer, 55-56

Style Writer printer, 82-83

Super isolation transformers,
247-248

Super Music Synthesizer, 209-210

Super Serial Card /le printer/modem
interface, 104

Synetix Flashcard RAM card,
194-195

T

Tables of ratings and features, 18

Taur |l disk drive, 173-174

Taur I+ disk drive, 174

Tender Keypad, /le, 234

The Keypad, 233-234

The MAX SS/2 surge protector,
257-258

The Source, 110-111

Thermal printer, 23

Thermal transfer process, 52

Thimble printer, 63

Thunderclock, 200-201

Timemaster Il H.O. clock, 201-202

Titan RAMcards, 195

Touch ring light pen, 213

Touch tablets, 214



TPA, 237

Transient program area, 237

Transient surge suppressors, 247

Transmission speed of modems,
108-109

Transtar 120 printer, 84-85

Transtar 130 printer, 85-86

Trustor Information Modules hard
disk, 185-186

TTX-1014 printer, 86-87

TTXpress printer, 56-58

TV as a monitor, 123-124

u
Ultraterm wide display card, 153-154

Edited by Suzanne L. Cheatle

Unidirectional printing, 23
UniPrint printer interface, 104-105
UPS, 248

v
V1200 disk drive, 176
Vendor support, 17
Videoterm wide display card,
154-155
Viewmaster wide dispiay card, 156
Vista Solo disk drive, 174
Voice synthesis, 204
Volksmodem, 119-120
Voltage regulations, 248

w
Wide display cards, 149-157
Word processor, setting up a, 22
Worksheets, 18
Write protection notch, 159

X
X100 POPCOM modem, 120
X5 hard disk, 186

Z
Z Engine coprocessor card, 243
2Z-80 coprocessors, 236-245
Z-80 Plus coprocessor card, 243-244
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The Handbook of Microprocessor Interfacing (No.
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Apple® Il/lle/llc Expansion Guide

Gary Phillips and Michael Fisher

Save time and money choosin' ‘he peripherals
that can give added power and applications —tential to your micro!

Zero in on the best values available on peripherals you need to bring
your Apple ll//lel/llc up to the power you need for the applications you have
in mind . . . discover what’s available, what you can expect those hardware
add-ons to accomplish, and what you can expect to pay for the units you’re
about to purchase! It’s all here in this indispensable buyer’s guide!

Far more than just a product listing or a rehash of manufacturers’ sales
brochures, this is an in-depth review of all the best of the Apple-compatible
hardware accessories currently on the market . . . each one chosen for value
and performance after exhaustive testing and analysis! Here's where you’ll
find expert details on what each peripheral device can do, plus get
authoritative advice on how to interface it with your Apple. Best of all it's
all written in easy-to-follow layman’s language.

Printers, disk drives, modems, monitors, light pens, speech synthesizers,
graphics tablets, security units, joysticks, every category is fully covered with
information on every leading manufacturer’s entry. You'll get realistic reviews
of each product and comparative tables including unique features and strong
points as well as flaws and disadvantages. There’s even detailed price in-
formation so you can be sure of what you’re getting for your money.

Now, at last, you'll be able to easily wade through the maze of product
claims and counterclaims to make the best possible selection for your needs
and your pocketbook. Plus, you’ll get plenty of hard-to-find interfacing data
including actual schematic diagrams so that you’ll be able to get your new
peripherals up and running with the least possible time and aggravation.

Whether you’re curious exactly what peripherals are available for use
with your Apple . . . or you want information on specific add-ons from disk
drives and printers to surge protectors and more, here’s where you’ll find
the facts you need to be an informed consumer!

Gary Phillips has more than 22 years of experience as a computer con-
sultant, programmer, systems engineer, educator, and technical wrlter He
has also authored 17 books for the personal computer use ]
Commodore 64™ Expansion Guide. m‘ “m“ﬂ ﬂ\n l\" ﬂl
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