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The easiest, least expensive way to generate
spectacular multi-color graphics, sharp two-color alphanumerics:

Your computer, a color tv set and the Percom Electric CrayonTM.

TV ::::: trademark 01 Percom Data Company. Inc.
• = trademark 01 Tandy Radio Shack Corporation which has no relationship 10 Percorn Data Company.

Get into computer color graphics the easy, low-cost way with a Per
com Electric Crayon™ Available at Percom dealers nationwide. Call
toll-free. 1-800-1127-1592, for the address of your nearest dealer,
or to order direct if there is no Percom dealer in your area.

Add the Electric Crayon™ to your
system and your keyboard be
comes a palette, the tv screen
your medium.

You dab and stroke using one
key commands to create dazzling
full-color drawings, eye-catching
charts and diagrams.

Or you run any of innumerable
programs. Your own BASIC lan
guage programs that generate
dynamic pyrotechnic images,
laugh-provoking animations.

From a combined alphanu
merics-semigraphics mode to a
high resolution 256- by 192
element full graphics mode, the
microprocessor-eontrolled Electric
Crayon™ is capable of generating
10 distinctly different display
modes.

Colors are brilliant and true, and
up to eight are available depend
ing on the mode.

As shipped, the Electric
Crayon™ interfaces a TRS-80·
computer. It may be easily

(~EfU]()M I v'
PE~COM DATA COMPANY, INC.
211 N KIRBY GARLAND. TEXAS 75042

(2141272·3421

adapted for interfacing to any
computer or to an ordinary parallel
ASCII keyboard.

But that's not all
The Electric Crayon is not just a
color graphics generator/control
ler.

It is also a complete self
contained control computer. With
built-in provision for 1K-byte of
on-board program RAM, an
EPROM chip for extending EGOSTM,
its on-board ROM graphics OS,
and a dual bidirectional eight-bit
port - over and above the com
puter/keyboard port - for
peripherals. The applications are
endless.
Shipped with EGOSTM, 1K-byte of
display memory and a com
prehensive user's manual that in
cludes an assembly language list
ing of EGOSTM and listings of
BASIC demo programs, the Elec
tric Crayon™ costs only $249.95.

Options include:
• LEVEL II BASIC color
graphics programs on
minidiskette: $17.95.
• A 34-conductor ribbon
cable to interconnect the Elec
tric Crayon™ to a TRS-80·:
$24.95.
• RAM chips for adding re
fresh memory for higher den
sity graphics modes: $29.95
per K-by1e.
• Electric Crayon™
Sketchpad, a sketching grid
of proportioned picture ele
ments (pixels) in a tv aspect
ratio. For 128 x 192 or 256 x
192 graphics modes. 11-inch
by 17-inch, 25-sheet pads:
$3.95 per pad.

SYSTEM REQUIREMENTS: the video cir
cuitry of the Electric Crayon™ provides di~

reet drive input to a video monitor or mod
ified tv set. An internal up-modulator for rf
antenna input may be constructed by add·
ing inexpensive components to the existing
video circuitry.
Prices and specilic:alions suOjecllO change wilhoul notico.



TRS-80* Computer Compatible ...

QuaUty is the real difference.
Low price is merely a dividend.

" .~~.
-~
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OS-80bn uses Levelll
BASIC commands

With OS·80,m, Levell! BASIC
commands are used for DOS and Disk
BASIC functions.

You extend the OS·80,m utility set
indefinitely with your own BASIC
disk-resident utilities.

OS·80"" resides in less than 7·Kbytes
of RAM.

The program is supplied on
minidiskette along with a simple file
manager.BASIC disk utilities and an
05·80"" "Handbook" that you expand
and maintain.

All are helpful programming
examples.

Price, with instruction manual, $29.95.

NEW! 05·80""
Machine Language

SAVE/LOAD
Utility. Only

$14.95 on
minidiskette w/instructions.

IVI un ...... ' I
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Quality Percom products are available at Percom dealers nationwide.
Call Percom's toll-free order number, 1-800·527·1592,
for the address of your nearest dealer or to order direct.

PRICES AND SPEClFlCATlONS SUBJECT TO CHANGE WITHOUT NOTICE.

'"' trademark of Percoln Dalll Company. Inc.
, uadcnWllk of Tandy Radio ShllCk Corpor2ltkm whiCh has 00 rell'lllonship 10 Pen:om Data Company.
t In\dcmark of Texas [nslrumcms, Inc.

This plug·in
adapter
virtually
eliminates data
read errors, a
problem that
plagues

TRS·80· computer systems. The
SEPARATOR,m, so called, is installed in
the Expansion interface without
modifying the host system. When
installed, data and clock signals are
reliably separated during playback. an
essential function that the separator
circuitry of the host computer performs
very poorly. Price is only $29.95.

Note. Opening the Expansion Interface
may void the Tandy limited 90·day
warranty.

the Separator:bn End "CRC
error. Track locked out'"

The gift of speech

Called
Speak·2·Me·
21m

• this clever
interface
module makes
a Texas
Instruments'

Speak & Spellt the voice of your
computer - announcing. imploring,
commanding with expressions and
sentences created from the Speak &
Spellt vocabulary.

Speech is controlled either at the
keyboard or by your own Level I!
BASIC programs. Or by Percom ..-~.
minidiskette word games
(available soon).

Speak·2·Me·2,m
is installed in the
battery
compartment of
your Speak &
Spellt, and power is
provided from an
ordinary calculator power
pak. Supplied with an
interconnecting cable,
operating software and a
comprehensive users manual.
Speak·2·Me·2,m costs only
$69.95.

Three reasons why Perearn is the industry's
number one independent manufacturer of
mini-disk systems for microcomputers.

And if you're looking at
mini-disk drives, extra storage
capacity is an added
bonus

In fact. you store
almost one fifth more
data on Perearn
TFD·\oo,m drives and
over two-and-one-fourth
times as much on
TFD·200"" drives.

Besides extra testing
and superior design. you get
free. with each system. a software
patch on minidiskette that not only
upgrades TRSDOS' for operation with
the newer 40- and 77-track drives. but
also deglitches version 2.1.

Available in 1·, 2· and 3·drive
configurations. Perearn drives for the
TRS·80· computer start as low as $399.

High quality.
Competitive pricing.
And a proven track record.



MEMORY EXPANSION FOR TRS-80*
All you have to remember is to plug it in

Memory expansion. It's a field packed with
intriguing theories. For instance, it has been
suggested that the memory areas of the
human brain are transferable from one body
to another, like transplanted kidneys. In man
or machine, a larger memory is always a
welcome acquisition.

If you are interested in expanding your
TRS-80 memory without shelling out dollars
for a full blown expansion interface, we have
just the solution.

Introducing the MT-32. Our new, brilliantly
designed Printer/Memory expansi'on module
for the TRS-80. This unit will add 16K or 32K
of dynamic RAM to your basic 16K machine.
The module also contains circuitry to drive
Microtek's MT-80P dot matrix printer, or any
other Centronics-compatible printer.

No hardware modification to your TRS-80 is
required. Just plug into your bus connector
and you are ready to go.

All Microtek products are covered by a one
year warranty.

* TRS·BO is a Registered Trademark of Tandy Corp.

Four configurations are available:

Without RAM in kit form
(MT-32K @ $79.50)

Without RAM assembled and tested
(MT-32A @ $99.50)

With 16K RAM assembled and tested
(MT- 328 @ $159.50)

With 32K RAM assembled and tested
(MT· 32C @ $199.50)

Available from Microtek
or your nearest computer dealer.

MICROTEK!nc.
9514 Chesapeake Drive
San Diego, CA 92123
Tel. (714) 278-0633
TWX 910-335·1269

IIIoRY TRANSPLANT
e.'
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MTC AIDS-III* *NEW*
MODEL I ...569.95 MODEL II ...599.95

Introducing the latest addition to MTC's family of data management systems, AIDS-III. NO
PROGRAMMING, easy to use. COMPLETE PACKAGE including demonstration application,
documentation and MAPS·III (see below).

• Up to 20 USER·DEFINED FIELDS of either numeric- or character-type.
• CHARACTER·type fields may be any length (total: up to 254 characters).
• NUMERIC·type fields feature automatic formatting, rounding, decimal alignment and

validation.
• Full feature EDITING when adding or changing records:

· ENTER FIELD (can', type·in more characters th!'ln specified).
· BACKSPACE (delete last character typed). . RIGHT·jUSTIFY FIELD contents.

DELETE FIELD contents. . SKIP FJELD (to next or previous field).
· RESTORE FIELD contents. . SKIP RECORD (10 next or prevIous record).

SORTING of records is MACHINE CODE assisted.
· 200 RECORDS (40 characters) in about 5 SECONDS.
· ANY COMBINATION of fields (including numerics) with each field in ascending or

descending order.
• SELECTION of records for Loading. Updating, Deleting, Printing and Saving is

MACHINE CODE assisted.
· Specify up to 4 CRITERIA, each using one of 6 RELATIONAL COMPARISONS.
- LOAD or SAVE selected records using MULTIPLE FilES.
· Example: Select records representing those people who live in the state of Col·

orado. but not in the city of Denver. whose last names begin with "F"
and whose incomes exceed $9000.00.

· Example: Select records representing those sales made to XYZ COMPANY that
exceed $25.00, between the dates 03/15 and 04110.

MAPS·III (MTC AIDS PRINT SUBSYSTEM). included at no charge. has the following features:
• Full AIDS·III SELECTION capabilities.
• Prints user·specified fields DOWN THE PAGE.
• Prints user·specified fields in titled. columnar REPORT FORMAT. automaticall}'

generating column headings, paging and (optionally) indentation.
• Can create a single report from MULTIPLE FILES.
• Prints user·defined formats for CUSTOM LABELS. custom forms. etc.

BELOW ARE TESTIMONIALS from owners of AIDS systems. These are absolutely authentic
statements and are typical of the comments we receive.

"This program will do more for my business than all the other programs I
have, combined."

David Wareham, Vice President (EDP). National Hospital and Health Care Services Inc.
"We have 32 different Data Base Management packages for the TRS·SO. AIDS-III is easily

the best. It also makes it easier for us to step up to our Model II since the package is
available for both computers." . . . p. . S .

Jack Bilinski. resident. 80 Microcomputer ervlces

"Your AIDS program is far and away the finest information management system that I've
ever seen. I am currently using it to maintain a clear picture of the demographic data on all
the kids in our residential treatment program and it is working for me superbly."

Frank Boehm, Director. Front Door Residential Treatment Program

• COMPATIBLE with AIDS·II data files and AIDS subsystems.
• Move up from AIDS·II and EXPAND to 20 field capability WITHOUT REENTERING

DATA.
• AIDS·II (Model I or II) owners may UPGRADE FOR ONLY $25.00.

'WARNINGt ThiS program I~ wfltten In BASIC and can be h~ted III the normal manner
Modtftcal,oll 01 program code t~ NOT RECOMMENDED due to ItS extreme complexity

MTC AIDS-II
Ailing information? Doctor it up with AIDS-II. This
Automated Information Directory System is user·
de.fine~, features user-.specified fields and
pnntJdtsplay formats, conditIOnal record selection.
updating of fields within records, sorting by !Dl
~bination of fields, and much more! Unique
wndowmg" capability allows directories of

un6mited size. Window size is typically 200 or more
records in 32K. Can be used for mailing lists. client
reference reporting, appointment "calendars", in·
ventory records and other information systems.
Easy to use. Defining a system takes about a
minute. Formatting a report or defining a custom
label, less than 30 seconds. Sorting 200 records
takes less than 5 seconds. Add "subsystems" for
additional capabilities.
MTC AIDS-II $49.95
For Model II $79.95

AIDS
CALCULATION SUBSYSTEM (CALCS)
Use for report generation involving basic manipula·
tion of numeric data, such as quantity & cost com·
putations. balances carried forward and columnar
totals. Expands capabilities with respect to inven·
tory. accounting and other numeric-based informa·
tion systems.
MTC CALCS 524.95
For Model II .....••..... 539.95

Apparat, Inc. introduces

NEWDOS/SO
includes new BASIC file commands, mixingl
matching of disk drives, enhanced RENUM al
lowing relocation of subroutines, new EDITing
capabilities, improved display and printer hand
ling, powerful chaining commands, security
boot-up for BASIC or machine code programs,
all NEWDOS+ utilities (Superzap 3.0, etc.)
and more!

CAll FOR AVAILABILITY AND PRICE.

Let your TRS-aO'" Teach You

ASSEMBLY LANGUAGE
DISK I/O TECHNIQUES

REM SOFT does it again! REMDISK·l is a con
cise, capsulated supplement to REMASSEM-l
(see other page). Package consists of two
45-minute lessons on audio cassettes. and
display programs providing illustration and rein·
forcement. Provides specific track and sector
I/O techniques. and sequential and random file
access methods and routines.
CALL FOR AVAILABILITY.

REM DISK·! 529.95

mTc-SHIRTS
HIGH-QUALITY. POLY·COTTON
BLEND T·SHIRTS. WMe with Navy 8'",
neck and sleeve "ringers". MTC logo on sleeve.
Top quality transfers of your choice on front.

Specify size (S..M..L..XL.) and Transfer:
• META TECHNOLOGIES MAKES EVERY BYTE
COUNT!

• DON'T TOUCH MY BITS!
01111110

• RAM it!
• MICRO LOVERS TAKE SMALLER BYTES!
mkSHIRTS $5.95

6 • 80 Microcompuling, July 1980

MAILSORT(Modell) $19.95
MAILSORT replace~ existing sort in Radio Shack
Di~~ Mailing List· system. Sort by any combina·
tion of fields, such as NAME, within CITY, within
STATE. Hi-speed in·memory routine sorts 300
records in approximately 60 seconds. Minimum
32K recommended. For use with old or new ver·
sions.

PEEK&POKE 514.95
Frustrated because PEEK and POKE have been
removed from Model II BASIC? Satisfy your
curiosity with PEEK&POKE from MTC. Included
are a·bit and 16·bit (LSB, MSB) self·relocating
machine language routines, instructions. and demo
program.

Transfer PROGRAMS and DATA
from MODEL I to MODEL II

TRAN-SEND
$4995

bY MTC
Requires MODEL II and MODEL I with disk &
RS-232. Simple to use, not a kit· nothing else to
buy. Complete with custom cable, 5Y..· & 8" flop·
pies. instructions. May be used over phone lines.
Custom Cable only 519.95
SUitable 101 use wltll RadIO Shack' transter prugralll(ACr 0131)



Verbatim 5Y.·inch JULY

$23
95 SPECIAL'

Box of 10
Quantity 10 Boxes........... . . $23.50

Hard-sectored (lO·hole). Box of 10 $26.95
a-inch FLOPPIES

Single·density. Box of 10 529.95
Double-density. Box of 10 $39.95

PLASTIC LIBRARY CASES
5Y.-inch or a-inch diskette case. . ... 53.00

FACTORY FRESH, ABSOLUTELY FIRST QUALITY
Minimum order 1 box, NO order limit!

"'Price in effect July 1 through July 31, 1980

Complete for Model I with all utilities
Plus exclusive MTC QUE card!

NEWDOS+II
$9995 by Apparat

and MTC
40 TRACK VERSiON $109.95

includes REF, RENUM, SUPERZAP,
EDITOR/ASSEM., DISASSEM., DIRCHECK. and
more! This is the original NEWDOS with all of Ap
parat's utility programs, rlrs ,ny 2 MTC PROGRAM
MING TOOLS (for Mode ,0 your choice. Includes
exclusive MTC QUE (Quick User Education) card.
MTC QUE Card only .. $1.50

Single sided, Single density, Soft-sectored

DISKETTES
Buy 4, get 1 FREE
Any 5, $79.80
For Model II $119.80

MINGLE-II. $19.95
For Model II $29.95
Merge up to 14 files (Program or Data) into a
single file. Data files may be merged in ascending
or descending sequence with the ordering based
on a user-specified comparison field. A very han·
dy utility for consolidating data files.

SUPERSEDE $19.95
For Model II $29.95
A "must have" for the professional programmer
or the serious amateur. Probably one of the
greatest time·savers available. Wrtte programs in
shorthand - change variable names - generate
program documentation - use with REBUILD and
MINGLE to build new programs trom old ones.

SiFTER $19.95
For Model II. $29.95
Twelve In-memory high-speed sorts for use in any
BASIC program: stable, non-stable. with/without
tags, for numeric or string data. Random File
Sort included. Some sorts written in machine
code. Includes sort subroutines, demo programs
and instructions. Relocate as needed with
REBUILD. Requires programming experience.

SHRINK $19.95
For Model II $29.95
Makes Every Byte Count!. Make programs
smaller and taster! Combines lines & removes un·
necessary code including remarks, without alter
ina: prOiram operation. Typici;11y reduces pro
gram size 25% to 40%.

PROGRAMMING
TOOLS

DiVERGE $19.95
For Model II $29.95
Compares two BASIC program files, showing the
differences between them. Identifies & lists lines
which have been inserted, deleted. & replaced.
Use for version control.

TDAM $19.95
For Model II $29.95

Includes MTC QUE Card!
Having trouble with RANDOM FILES? With MTC's
Table-Driven Access Method (lOAM) you'll never
fret over FIELDing again. No knowledge of
random access tiles is required. Insert the TDAM
"intergreter" into any BASIC program and type in
a few ATA statements describing the information ...----------------....
in your liles. lOAM does the rest! Reads and
writes fields and records of any type (even com
presses a DATE field into 3 bytes!). Features
automatic file buffer allocation/deallocation,
memory buffering. sub-record blocking/de
blocking, and handles up to 255 fields per record.
Super fast and super simple! Complete with
TDAM interpreter, instructions and demo pro
gram. Requires programming experience.

REBUiLD $19.95
For Model II $29.95
Reorganize programs for adding program code,
faster execution. readability. Much more than sim
ple renumbering. Rearrange grouBs of statements
within a program . automat caliy uPdates
references to line numbers. Use with
SUPERSEDE and MINGLE for maximum effect.

MTC TECH B.S.
Our exclusive Technical Bulletin Service reveals
the inside story on the TR5-B<r-> I & II. Intended
for programmers, Bulletins are sent by first·class
mail. Expensive, but worth it! No advertisinf!: or
flyers, just pure technical B. S.! Cancel anytime
·unused balance refunded. Free year·end subject
index with 12-month subscription. Subjects have
included "PEEK&POKE functions for Model II",
"Machine Language'Sort for String Arrays", "Tan
dy Marketing Plans", and "Level II Memory loca
tions". Subscriptions may be back-dated to obtain
previous Bulletins.

1-Year Subscription
(Includes free index) $36.00
Monthly Subscription $3.oofmo.

Let your TRS-80'" Teach You

ASSEMBLY
LANGUAGE

REMSOFT's unique package, "INTRODUCTION
TO TRS·8O'~· ASSEMBLY PROGRAMMING" in·
eludes ten 45·minute lessons on audio cassettes, a
display program for each lesson providing illustra
tion & reinforcement. and a text book on TRS-80"!"
Assembly Language Programming. Includes use
ful routines to access keyboard. video, printer and
ROM. Requires 16K - Level II, Modell.

REMASSEM-1 $69.95

The perfect supplement for your
NEWDOS +, from IJG, Inc.

"TRS-80 DISK AND
OTHER MYSTERIES"

by Harvard C. Pennington
132 pages written in PLAIN ENGLISH packed with
HOW TO information with details, examples and in
depth explanations. Recover lost files and direc
tories, remove file protection, make BASIC pro·
grams unlistable. How to use SUPERZAP, recover
from DOS errors and MORE!

TR5-80 DISK $22.50

All products
guaranteed for

replacement only.
Prices, Specifications &

Offerings subject to
change without notice.

MOST ORDERS
SHIPPED

WITHIN ONE
BUSINESS DAY

QUANTITY
DISCOUNT
INQUIRIES

INVITED

WE ACCEPT
• VISA
, MASTER CHARGE
, CHECKS
, MONEY ORDERS
, C.O.D.

• Add $2.50 for
shipping &
handling

, $2.00 EXTRA
for C.O.D.

• Ohio resi~ents

add 5Y2% sales tax.

TO ORDER CALL TOLL FREE

1-800-321-3552
IN OHIO call (216)289·7500 (COLLECT)

I';'I~TR T~CH~[]LmJ~~S CmlP[]f1RT~[]1.'l
26111 Brush Avenue, Euclid, Ohio 44132

800527
IRS,SO and RadIO Shilt~ Ir~ rfll$\ered

trJdeml'~S 01 Tand, Corg,
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" There was a TRZ
sign and a little

microcomputer called
the Video Genie. ..

*",it5.

a little microcomputer called the Video Genie. I
asked a lot of Questions and got the address of
the European sales office in Amstelveen, not
far from Amsterdam in Holland.

A few days later, white on our way from
Brussels to Rotterdam. 1 drove up to Amste!
veen and found the Video Genie offices. 1
asked more Questions and took pictures of the
unit. They gave me the name of the American
importer, bUI said that not much had happened
with him.

Flash now to NeC in Anaheim three weeks
later. The Video Genie is on display, now called
the Personal Micro Computer, Jnc. and being
distributed by Recordec, which has also picked

Continue '0 page 32
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This is the ad for the Dick Smith System 80
which appears in the latest Dick Smith CQtalog
(Australia). The ad makes much of the com
patibility of the system with both the TRS~O

software and the S-JOO bus. Many people feel
that this is what Tandy should have done in the
first place.

• I •• _ •• _ •
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Chasing the TRZ-80

The Personal Micro Computer, just announced by Recordec and to be sold via mail order in (he
U.S. Compare it (0 (he Video Genie.

Almost a year ago the Instant Software rep
for South Africa mentioned that while Tandy
was doing poorly down there with their
TRS-80, a Hong Kong-built system called the
TRZ-80 was doing very well in sales. He
ordered more TR5080 software since it ran just
fine on the TRZ.

The next hint on the system was an ad by
Dick Smith Electronics of Australia for their
Dick Smith System 80, which looked like it
must be the same TRZ-80. It had a keyboard, a
built-in cassette recorder, output for a TV set,
an expansion unit for the 50100 bus and a level
II compatible BASIC, so it could run all Tandy
software.

While visiting Asian electronic shows last
Fall, I asked around Japan, Taiwan, Korea and
even Hong Kong, trying to find some trace of
the TRZ·80 folk. No dice. No one knew much
about it.

While visiting the Tandy booth at the Han
over (Germany) Fair in April this year I asked if
they had heard anything about the TRZ-80 and
they said yes, there was one in the very next
booth. Sure enough, there was a TRZ sign and

jor firms of the field together for agreements
on technical standards and pro locals. We
must be able to se:nd and receive a message on
any system, nol jusl a TRS-80 or an Apple.

You may be sure 80 will be most interested
in further ideas and technical articles on ac
complishing the above, on proposed stan
dards, etc.

Industry Input

In talking this EM idea over with·a number
of people in the industry some good ideas have
emerged. Probably the best of all ideas came
from Bill Schroder of Galactic Software who
pointed out that roughly 80 percem of the
contcnt of business letters boils down to
around 200 words. These could be set up in a
ROM dictionary and expressed with one byte
of information. If we then set up another
32,000 words in a larger ROM dictionary.
these could be looked up via two bytes. Any
words not fitting infO the ROM dictionaries
could be spelled out onc character at a time.

Further, we might set up specialty diction
aries for specific business groups, limited
perhaps to 1000 words, and that w·ould save
more transmission time.

The time saved by compressing data would
enable transmissions at an effective rate of
well over 6,000 words per minute ... about
one hundred per second!

Firms wishing to make their communica
tions confidential might have special ROMs
made with their own dictionary or they could
use the regular ROMs and just flip some of the
bits before transmitting Iheir messages.
Oe<:rypting messages made up of letters isn't
too difficult, but decoding them when each
character represents a word gets very, very
complicated.

One thing we don't need is a dozen different
EM systems. We need onc and only one.
Toward this end I shall be trying to get the ma-

W hile the giant companies (and perhaps
even the post office) are hassling over

who should run an electronic mail (EM) sys
tem (see my REMARKS in the June 80), I'm
hoping that Ihe microcomputer industry can
pull an end run and get a system up and run
ning which will become the standard.

Assuming thai we are going to be using the
lelephone system for communications, we
have LO work wilhin the restrictions of the
poorer telephone circuits. This is why 300
baud is being used al present.

What is a baud? It's the number of bits of
information per second you send over a line.
Thus if your system is running at 110 baud
and you are using the ASCII standard of II
bits per character, you arc sending 10 charac
ters per second. That's 600 characters per
minute. And, at six charactcrs per word (the
acceptcd average), you arc chucking it out at
100 words per minute. Most of us can read at
anywhere from 300 words per minute to 1200,
so 110 baud is pokey. At 1200 baud our mes
sages would go over the lines at speed-reading
pace.
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We can't stop improving and expanding the capabilities of your
TRS-80®! By using SPECIAL DELIVERY with EXTRACT and either
Electric Pencil® or Radio Shack's Scripsit® you can get even more
out of your computer. From just Orje package, you will get all this:

Address Envelopes, unlimited
insertion from address list and
More!

EXTRACT: Take out information
from MAILFORM, the ma
chine language mailing list.
Find the names you need by
Zip Code, Street Address,
Gender, Age or any other way!

LABEL: Prints labels from MAILFILE.

SORT: In-Memory sort on an entire
. address list using any field as

the key. This program can sort
an entire list in a matter of
seconds!

MAllFORM: Create MAILFILE: The
ONLY complete name and ad
dress list entry/editor pmgram
written in machine language.
Instant search on any field,
complete cursor control, just
fill in the form!

MAllRITE: Print letters written with
either the Electric Penci 1'1< or
Radio Shack's Scripsit@; insert
ing information from a MAIL
FILE into the letter for person
alizing and addressing. You
carr send a personalized letter
to one person then a different
personalized letter to a second
person with true typist quality
from your fine printer. Fea-
tures: Indents, Underscore, CONVERT: Make MAILFILE from
Bold Type, End of Page Stop, RS mail list.

MOD II version available soon
SPECIAL DELIVERY will run on your TRS-80® with TRSDOS? NEWDOS<!> or any
other TRS"-like DOS.

If you bought SPECIAL DELIVERY from us, send us the disk and we will update
it to include EXTRACT for $25. If you haven't already taken advantage of our
SPECIAL DELIVERY program, we'll send you the complete program Including
EXTRACT for just $125 (Disk). We can also send you the Electric Pencil"'for $150.

Software Etc.
1839 Chamberlain Drive
Carrollton, Texas 75007.
Phone Orders: (214) 492-0515

Demand a Demonstration from your local Dealer or write for a brochure of our c.:omplete line of fine software.
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"Disabling the break

jimctio/1 is ... usually done
by paranoid programmers who

believe this is how to
protect their code from theft. ..

Processor Praised

Writing letters to editors is not something I
usually do, but your May issue has prompted
me to make an exception. I refer specifically to
the "BASIC Word Processor" by Delmer
Hinrichs.

For some time now J have been saving my
pennies with the hope of obtaining an Electric
Pencil. Then, in April when I stopped at your
office to say how much I like this magazine,
you told me about Radio Shack's new Scripsit.
So ... I diverted the intent of my piggybank,
and dropped in some more coins. Then ...
along came the May issue, and WOW! This
BASIC program does everything I expect I'U
ever need. It has more than paid for my
subscription. Now ... again I've diverted the
intent of my piggybank toward a decent
printer. (Hopefully I can find a used Selectric
somewhere.)

Admittedly, the INKEYS input is slow, but I
don't anticipate doing so much that it will really
bother me. There is one modification that I
have made, though, that really seems impor·
tant. In line 1740, after the first colon, I in
serted an INPUT statement to call a halt to
printing between pages. Otherwise, using sheet
paper on my Line Printer II would have been
impossible. I also intend to make a few other
minor modifications to suit my own use, but
basically I think it's a great program.

Rev. Richard W. Beebe
Fryeburg. ME

For the Defense

I can't stand it any more!! This is the first
time I have written a letter to the editor of any
major publication; the letter you published
from Ernest Kirschner in the May issue of 80
Microcompuling has finally driven me to speak
up in defense of Radio Shack. In particular,
Mr. Kirschner's comments on Radio Shack's
policy regarding repairs to machines which
have been modified by the user, expose his ig
norance about the complexity of any computer
system.

1 have seven years experience working on
complex digital minicomputer circuit boards,
both in production testing and customer service
repairs. Every circuit board has its own set of
schematics; these schematics are like a road
map to the technician. When a customer makes
unauthorized modifications to a board, cutting
etchcs, running extra wires, or adding compo
nents, it makes the technician's job extremely
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difficult because his road map is no longer
valid. This is like sending someone out to
deliver a package to an address in los Angeles,
but only providing a map of San Diego. The
most dreaded and most dirficult board for a
customer service technician is that one with
customer mods on it and a tag with the single
word "BAD" written on it.

As for Mr. Kirschner's assertion that com
panies like DEC, IBM and HP will service
modified equipment at the same rates as un
modified equipment, I find this hard to believe.
I expect that as a minimum, all customer mods
would be ripped out of the board (and not be
replaced). This is the policy al many com
panies; if the technician cannot figure out a
customer mod in a reasonable length of time,
and has not been provided with the necessary
technical information to repair the modified
board, he is justified in removing the mods and
restoring the circuits to their original condition,
and/or charging higher rates to make up for the
extra time involved in repairs. Anyone con
sidering making modifications to his com~

puter equipment should keep these poinls in
mind. Whal looks like a good idca now could
turn into a real bucket of worms later!

Dave Stambaugh
Fountain Valley. CA

Relocate Break

It continues to amaze us that hardware
manufacturers persist in placing keys which
should not be used in the normal course of
business right on the keyboard, where they can
easily be hit by mistake. Spedfically, on the
TRS·80 Model II, the break key (which should
never be used by an operator when running a
debugged program) is silting right next to the
backspace key, which will normally be a fre
Quently used key. As a result, the break key is
frequently hit by mistake, and otherwise fool
proof application code often goes down the
lUbes.

Disabling the break function is not the
answer, although it is easily done. This is usual
ly done by paranoid programmers who believe
this is how to protect their code from theft.
Two problems: 1) When a true program prob
lem occurs, it becomes that much harder to
solve. 2) If I wanted to steal a program (which I
don't) disabling the break key wouldn't slow
me down by more than a minute or two.

The real answer is simply to move the break
key out of the operator's way, so it won't be hit
by mistake. This really should have been done
on the drawing board (as a hardware modifica-

tion), but since it wasn't, it can be addressed
through software. We have developed a series
of patchcs, reproduced below, for Model II
TRSDOS and BASIC which simply define a
different keystroke for the break function. one
which is a little inconvenient to use, and
therefore not ever used unintentionally. We
selected CTRL-6 as the keystroke to use, as no
TRSDOS or BASIC operations use this code.

Your readers should refer 10 the Model II
manual, pages 3-28 through 3-31 for details on
how to install the following patches:

PATCH IODVRSlSYS A""OOAC.F.,Ol.C .. 1E
PATCH IQDVRS/SYS A=OlA6,F=OJ,C=1E
PATCH IODVkS/SYS A -OlB6,F::.OJ.C-1l:
PATCH BASIC A _S1AD.F=Ol.C=1E
PATCH BASIC A=SKES,F=OJ,C=1E
PATCH BASIC A· S!-1l9,F,.OJ,C",7E
PATCH UASIC A_SFFf".F=OJ.C= 7E
PATCH IlASIC A"'64AD,F=OJ.C=1E

After installation of the patches, the system
should be re-booted to load the revised code in
to memory.

Robert Snapp
Cincinnati. OH

Disk Formatter

TRS·80 useTS with disk systems can use
"L.PRINT Formatter" (February 80) by
changing the 17129 in line 50010 to 26810. Fur
ther. the combining of this utility program with
any other BASIC program can easily be done
with the merge operation generally available in
the disk operating system as long as there is no
line number overlap.

Edw. M. McCormick
Gorden Grove, CA

Memory Size

The utility program "Screenprint Video"
(May 80 Microcomputing) contained some
useful and informative ideas. What caught my
eye was the idea of setting Memory Size from
your machine-language program, avoiding
some of Ihe repetitive bother of SYSTEM
mode. Unfortunately the method described ap
plied only to DOS, leaving us Level II users
forgotten.

Tracing through the power-up sequence in



ROM, I discovered a couplc of ways to get this
done:

2\ xxx LD HL.MSIZE
C) EFOO JP OOEF

Will redefine memory ceiling without damage
to BASIC listings.

Use T-BUG to place these bytes just before
Radio Shack's line renumberer to make it a
valuable utility:

STORE
To avoid lhis loss.

Dan Rollins
Azusa, CA

This does the trick. wriling also the Level II
logo and jumping to the BASIC entry point of
IAI9. It also NEWs any BASIC program in
memory.
Alternatively:

21=
22 BI40
liCE!"!:

I'
22 A040
ConlH

to
co
co
ADO
LO
CAl.l.

HL.MSIZE
(4081).HL
DE:FFCEH
Hl.,DE
(4()AO),Hl.I."

;IOP or rntmory poinlC'l'
;calcvlalt di~p~1
;for variabll$ poinlC'l'
;Wl\'tit
;SC1 all Plr.; & return

705 21487C22BI4()2J228f4121197H
7C4222A040CD72IBClI9IA

Save the modified version with the Punch
command #P 7C35 7FFF 7C35 RENAME.
You now own a SYSTEM format tape which
may be loaded at any time during program
development, sets its own Memory Size and is
called by typing 'NAME'.

From BASIC type SYSTEM -1 10 {again
NEWing your program} or try MSIZE=
xxxxx: MSB ~ INT(MSIZE/256)
: LSB = MSIZE - MSB·256:POKE
16561 ,LSB:POKE 16562,MSB:CLEAR:RE-

Supplies to England

Could I please use the leiters page of your ex
cellent magazine to thank Cybermate and
REMsoft, Inc. for replying to my lettcrs about
goods advertised in your early issues. I was
pleased to find both companies would supply
goods to England.

S.J. Turner
London, England

SCRIPSIT Re-visited

First, I want to compliment you and the rest
of the staff for the very best publication pro
duced for owners of TRS-SO machines. I have
got more value out of onc issue of this maga
zine than OUl of all my copies of the overraled
and much 100 expensive H&E Computronics
newslett cr.

I was, however, disappointed in your long
awaited and oncc postponed comparative re
view of SCRIPSIT and Electric Pencil. I have
both systems. But long before I got SCRIPSIT,
I was looking for a definitive review, which no
one has yet done. I find Ihat strange. In any
other field that I know of, people who are sure
of their product send advance copies or models
10 the press.

Your review was wishy-washy. You over
looked some of the defects of both SCRIPSIT
and Pencil and did not emphasize strongly
enough some of Ihe shortcomings. Nor did you
nOle available remedies.

I. SCRIPSIT will not run properly with lots
of printers, namely Selectric types. II drops the
second line feed after carriage return which
means that you must hit enter three times to
double space and Ihe paragraph format com
mand is useless. The computer, however.
counts three lines while the printer types two.
So your 66-line page ends in the middle of the
sheet. This problem makes all formatting com
mands meaningless except left and right mar
gin. By setting page length at 75 and text length
al 70. you can manage, bUI you must then go [0
page by page printing. This is nonsense if you
are doing long manuscripts whose format does
not change from line I to END.

2. Radio Shack's response 10 the above prob
lem is three sheets of machine language.
Thanks a 101. I have neither the time nor the in
clination to get deeply involved in BASIC pro
gramming, let alone machine language. Fur
ther plaints 10 FI. Wonh brought silence. A
plea for help 10 the locals brought: "Tough.
You gOt all the help you're going to get. You
should have bought a Radio Shack printer."
Since Radio Shack had Ihis code ready to send

immediately, it is a problem they well know and
that many of your readers must have. You
should address it in your magazine. After aU:if
you can't use the formatting commands,
SCRIPSIT isn'l very useful, evcn if ii'S cheaper
than Pencil.

3. Adding the AUTO command to SCRIP
SIT, as I also have done. does not preclude you
from entering DOS, You just hold down the
enter key, which ovcrrides the AUTO com
mand. I also have AUTO in Pencil, but it is set
to bring up the Directory first. If you don't hit
DlR bcfore Pencil, you can drop into DOS
when you hit break, which can be annoying, if
not disastrous.

4. The need to drop into DOS when in
SCRIPSIT in order to read the directory is not
merely an irritation, it is a fatal defe<:1. Going to
DOS wipes out everything you had in SCRIP
SIT and also requires you to completely re·ini
tialize the program when you come back to it.
Further~ you have to write down your directory
entry since it is not displayed whcn you want to
load it into SCRIPSIT. This one major fault
alone is enough to put SCRIPSIT on my back
shelf.

5. The SCRIPSIT formatting commands.
useful as they may eventually be with the right
prinler, certainly can drive you ballY. II is con
venient to be able to save them for specific Iypes
of letlers and other documents. But they also
take up memory. And SCRIPSlT already uses
far morc memory than docs Pencil. A text that
easily fits into memory with Pencil will not fit
by a couple of K into SCRIPSJT.

6. SCRIPSlT's other commands s~m to me
much more cumbersome than Pencil's. Con
sider deletion or mov~mentof a block. Pencil:
control-up arrow before and after, set cursor
where you want it, control-H, control-U. Zap.

SCRIPSIT: set cursor before, control-block
letter key; set cursor aftcr, control-block-end
key. To delete, move cursor to first block
marker, Iype control-delete-D. To move, place
cursor where you want to go. control-inserl
block-letter then conlrol-dclcte-D. That'S a lot
of work. If you get confused, you can sperid a
long lime figuring out what you did wrong.
Most of Ihe other commands arc equally com
plicated. The search and replace function, for

cxample, requires three key strokes before you
type the string, then takes what seems forever
10 find it. The cursor lands right on thc Siring,
which is an advantage of SOrts over Pencil. BUI
Pencil needs only two strokes (control V),
which, strangely, seems much less than three.
and instantly finds the string. or not.

7. Pencil is not without defe<:ts. There are
two that arc particularly annoying, and 1 have
seldom seen them addressed or even men
tioned. If you type fast, as I do, Pencil will drop
characters at the beginning of the line as the
cursor tries to catch up Wilh flying fingers. I
typically lose two or three characters al thc
beginning of every line when I'm zipping along.

Further, for some reason, Pencil has a SOrt of
keybounce of its own, though it's nOI really
that. If you don't get your finger off the key
fast enough, it will repeal. So not only do I cnd
up with truncated words al the beginning of the
line, I have extra letters in the middle of it. (I
should say that I have used Pennington's fix to
speed up the cursor in my Pencil, which ag
gravates the problem. particularly when you
are a two-finger typist.)

SCRIPSlT's one great a~vamage: it will
handle keyboard input as fast as you can
generate it. Any typing errors are yours, nOt the
program's.

I therefore find it best to generate the first
draft in SCRIPSIT (provided it will fit in my
48K memory). Iransfer it to Pencil, do the
heavy editing, format and print it. It resides in
my permanent disk filc Ihen as a Pencil file.
This saves time another way too. Even though I
am working in SCRIPSlT, I only havc to hit
enter twice to get double-space copy and a pro
per line count because Pencil converts and
reads the control character correctly.

I disagree with your conclusion. Pencil iSlhe
winner and still champion mainly because of ilS
ease of usc. SCRIPSIT has lots of uscful bells
and whistles if you have a usc for them. But for
simple straight-forward stuff, it's too cumber
some. liS one advantage is speed and accuracy
of input. And. oh yes. hyphenation.

Peter J. Brennan
New York, NY
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80 BEEF

I wonder if your readers realize what
a need there is for agricultural pro
grams. Farming has become so com
plicated, that farmers arc searching for
help in accounting and recordkeeping.
The TRS-80 is affordable and versatile
enough for most farmers' needs.

The only groups I know of, currently
producing agricultural programs for the
TRS-80 arc Oklahoma State University,
which has about II programs related to
record keeping, beef and dairy rations.
income-expense projections, machine
costs. etc., and Northwest Missouri
Stale University, which 'has only a few
programs.

Farmers living in the Old West
Region of North Dakota. Montana,
Nebraska, South Dakota and Wyoming
are lucky to be able to hook up to
AGNET. The computer is located in
Lincoln, Nebraska. The only cost to the
farmer is the cost of a dummy terminal
and video screen in his home and the
long distance call to a location in his
state. If he uses the county agent's ter·
minai, the computer's use is free.

AGNET has over 100 excellent agri
cultural programs. However the in
dividual farmer is not able to store his
own figures and records on this com
puter. AGNET is developing an 'ac
counting system, bUI some farmers may
balk at keeping their income and ex
pense records on a governmem com
pUler.

MaS! of the callie breed associalions
have some kind of computer to analyze
its cow herds. However the farmer must
fill the records in by hand, mail them 10
the association and wait weeks for the
results.

I can see the need for a program to
record dairy cow produclion and
analyze Ihe efficiency of each cow, and
one 10 make income and expense pro
jections to use when a trip \0 the banker
becomes necessary.

On Software Piracy

I agree with your editorial on software piracy
100 percenl and for my part have not and will
never accept a free copy of a pirated computer
program.

I am currently in my Ihird year of law school
and know just how severe the penalty for
breach of copyright can be, and, eventually, the
right case will go before the couns such that a
severe and harsh penalty will be eslablished for
sleaJing others' software.

John M. Delaney Jr.
Wood Ri\'er, IL
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If anyone knows of other agricultural
programs made for the TRS-80, I would
be interesled in hearing from them.

Farm magazines have many articles
on using computers in agriculture. but
most of them admit thai the problem is
finding farm-related software. Come on
you programmers. FiIIlhis need.

Nancy Hansen
Oakes, N.D, 58474

Linkage Failure

I am running an Anadex DP-8000
printer and am having a few problems
with it. Every now and then-when I'm
nOI looking-the ribbon catches on the
perforation as it feeds past. I use the in-

. struction "LPRINTCHR$(12)" to seek
•top-of-form, but sometimes. especially
on long runs. the prinler loses its top
of-form. This is aggravating.

Now for the major malfunction: The
linkage which joins the paper advance
solenoid with its associated spring suf
fered catastrophic failure due 10 metal
fatigue. I have jury riggcd it while
awaiting parts, and I am rewarded wilh
only occasional spurious radiation of
springs and linkages.

I would like input from othcr Anadex
DP-8000 users who might help me solve
my loss of top-of-form. Also, I'd like 10
know if there have been other mechani
cal failures so that I might slock up on
spare pariS.

Arthur T. Mullin, Jr.
Rt. 3, Box C·9
Beaumot1l, TX

Campus Connection

Help! Someone mUSI have done this

Home Improvement

Afler eagerly awaiting the arrival of the May
issue. I torc into it as soon as it arrived. Twoar
tides caught my aUention immediately. The
first was "Home Brew Memory" by Richard
Ragucci.

While he was using stalic memory he also
said the circuitry he described would work for
dynamic RAM, ie. the circuitry 4 t 16's.

Before anyone attempts building an external
memory card using the 41 16's, let me caution
them on one item. The - 5 volt power supply
must be brought up firsl and removed last.
There are several ways of doing this, one way
would be using SCR's to apply the othcr v01l-

before! I would like to connect my
TRS·SO to the main campus computer.
The main computer is a new IBM 4331
which runs on 370 software. I have been
assured Ihal using a phone modem
presenls no hardware problem but Ihal
a soflware problem does exist. Whal is
needed, I am told, is an assembly
language software program on Ihe 4331
which makes use of the BTAM macros.
If anyone has written such a program
and would be willing loshare it, I would
be most appreciative.

David E. Anderson, Ph.D.
Department of PSy('hology

A /Iegheny Co//ege
Meadvi//e, PA /6335

Data File Transfer

I was wondering if you could provide
me with, or direcl me to some sources of
information. I have a 48K Level II
TRS·SO, printer and twO disk drives and
would like 10 be able to transfer dala
files between a Digilal PDP 11/70 and
my TRS-80. The 11170 has existing
modems bUI as of yet I havc not pur
chased any such equipment for my
TRS-80. 1 have several questions:
1. Is such an imerface possible, and if
so, what sort of hardware would 1 need
to obtain?
2. If I had all the hardware, whal kind
of communications software would be
suited to this application?
3. If Ihis interface is not possible, could
I obtain a tape drive that is compatible
with the 11170, so that I could transfer
data files from my TRS-80 to the largcr
machine? Where could I find such a
drive? Arc there any companies Ihat
would rent such equipment?

Ed Maurer
1340 East Fairgrove Ave.

West Covina, CA 9/792

agcs by enabling the SCR's once the - 5 volts
has becn established. If this is not done, the
41 16's will be dcstroyed.

I learned this lesson the hard way. To the
tune of SSO. Afler smoking the ICs I read the
fine print and found this out.

The second article that caughl my eye was
"Free Format Search" by Henry G. Riekers.
His algorithm for finding a string within a
Siring is a very good one, however there are two
major programming problems with his routine,
and one problem rhat most programmers have.
The biggest problem that faces a user of a pro
gram is its documentation. While Mr. Reikers
program is only 13 lines long there is not one
REM statement.

I am an electronic engineer, and work with
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LOOKING FOR TRS-80*
BUSINESS SOFTWARE?
WE HAVE HUNDREDS
OF QUALITY BUSINESS
PROGRAMS IN STOCK!
AT PRICES YOU CAN
AFFORD.
<WHERE YOUR TRS-80* MEANS BUSINESS>

For the first time you can fill most of your software needs with one telephone call. Whether you are
trying to find a specific program, custom software or just help with your system-give us a call.
We have the people that count!

Invoicing/Inventory Control/Accounts Payable/Accounts Receivable/Payroll/General Ledger/Let
ter Writer/Word Processing/Mailing/Manufacturing Inventory/Cost Accounting/Sales Report
ing/Stock Market/Business Statistics/Statistical Analysis/Data Base Systems/Medical Billing/
Dental Billing/Special Industries/Advanced Accounting/Income Tax/language/Personal Finance/
Technical Programs/lnsurance/CPA/Attorney/Asset Depreciation/Job Cost/Utility Programs/
Education/Games/Home Programs/Loans/Credit Bureau/Electronics/Test Systems/Light Pen/
Art/DOS Systems/BASIC lessons/Sports/Data diskettes/Data cassettes/and hundreds more!

Send for our free catalog or give us a call today. We also do custom programs as well as buy top
quality programs.

Summer Special: Complete business system $299.95

Software-Mart v'86

24092 Pandora St., EI Taro, CA 92630 (714) 768·7818
24 Hour Service

OUR DEST ADS ARE NOT WRITTEN - THEY'RE RUNNING ON TRS-80's
*TRS.ao is a trademark ollhe Radio Shack Division of Tandy Corporation.
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large scale computerized simulators. both hard
ware and software. Regardless of the language,
be it Fonran, BASIC, Machine, CMS-2-Y, etc.
a programmer should precede every section
with some remarks as to what the routine does
in general. Then each subsection and subrou
tine should also state what its function is.

Finally. a comment on every line (elUng what
that linc's reason for existence is. doesn't hurL
All this goes to help the user who didn't write
the program. In any language the author may
come back to modify his program in six weeks
to six months, and not know what he did or
why. These comments will help refresh his
memory.

The two programming technical errors are a
horse of a different color. The first error oc
curs in line 60. If he finds a match, he transfers
control outside of his loop without cleaning up
the loop. If he really wants to transfer control
outside of the loop, he should have set the loop
coumer (N) to a vaJue greater than the upper
limit (70). This automatically causes the pro
gram to faJl outside of the loop.

By not clearing the loop cOunter, he has left
some information on the machine language
stack that tells the interpreter what and where
to go. If he then executes the subroutine enough
times in a program, the Slack grows down and

RS Reconsider?

Radio Shack
A Division of Tandy Corporation
P.O. Box 2625, Fort Worth, Texas
76101

Aun: Mr. Lewis Kornfeld
President

Dear Mr. Kornfeld:

This letter was prompted by Jim
Perry's note (May, 1980) in 80 Micro
computing. Jim mentions that Radio
Shack has cancelled their advertising
contract with 80 because credit was not
given to TRSDOS 2.3 in a recent article
which printed extracts from H. C.
Pennington's book, TRS-80 Disk &
Other Mysteries,

If so, might that decision be recon
sidered?

We think that 80 Microcompuring is
the best general source of information
available for the TRS-SO. Pennington's
book has been the mOSt helpful and in
formative documentation we have seen
for the TRS-SO disk system user.

Based on our experience (we have an
early model and have encountered every
damned problem the machine is subject
to), Mr. Pennington was kind to Radio
Shack with the comments in his book.

In spite ofthe problems and countless
wasted hours we have experienced, we
are strong supporters of the TRS-80 and
have "sold" several systems for you.
The machine is quite sound. The biggest
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eventually crashes with his program, an un
heallhy result.

Since he needs to know whether he found a
match and Iransfered control outside the loop
or if there was no match, and control fell out
side the loop, I suggest he use a flag. This is a
variable set in line 60 if there was a match.
Then, before each successive entry to the loop
the flag is cleared. The modified coding reads:

4S FLAG. 0 :REM SUBSTRING FOUND FLAG -0 _
NO
50 FOR N '" J TO 70 : REM LOOP erR FOR MAJOR
STRING
55 REM TEST FOR SUBSTRING IN MAJOR STRING
60 IF AS _ MID${WS,N,X) THEN 64 ELSE 70
62 REM SUBSTRING FOUND! seT fLAG & EXIT
LOOP
64 F:AG" I : N _ 71
70 NEXT N
75 REM TEST FLAG TO SEE IF SUBSTRING WAS
FOUND
80 IF FLAG. I THEN 100 ELSE 40
100 PRINT WS

The second error is not so grave. Line 80
checks the value of N, his loop counter, to see if
it is greater than the upper limit. In his program
this is a needless test, since if the counter were
not greater than the limit, the program control
would not have fallen outside of the loop.

failing has been the weird refusal of
TRS to acknowledge problems or ac
cept criticism of any kind.

Instead of pulling the plug on 80 and
your strongest supporters, why not
develop a good working relationship? It
would be a pity if Radio Shack's sen
sitive attitude persists because Tandy
will be among the eventual losers.

Jim Donndelinger
Libertyville. IL

cc: 80 Microcomputing

Derogatory Remarks

Obviously, neither TRS-80 users, 80
Microcomputing readers, Tandy nor 80
Microcomputing publishers are well
served by the just announced rift be
tween Tandy and 80 Microcomputillg.
(May, 1980). But it is understandable
that the statements made by Pennington
about Tandy and olhers like "Tandy
didn't spend $5 for lower case chips"
would annoy Tandy. 80 Microcompw
ing should not continue to publish such
derogatory statements.

Somehow, Tandy should take an ac
tive constructive part in 80 Microcom
puting magazine. They should be given
the opportunity to critique statements
made by the 80 Microcompll/ing free
lance staff. This staff should be in
formed that outright derogatory state
ments against Tandy will be deleted

'However, some type of test would be required
here if he had used the nags as I did above.

John T, Blair
Norfolk. VA

Improved INKEY$

In the article, "INKEYS" by Gary Himler
(April '80) the problem of multiple-digit entries
is discussed, It is possible to make entries of any
number of digits using INKEYS and without
resorting to ENTER.
10 AS= INKEY$:IF AS: ....THEN 10 ELSE 20
20 BS= INKEYS:IF BS_ ''''THEN 20 ELSE JO
30 CS _INKEYS:IF 0= ....THEN 30 ELSE 4()

40 OS- AS+ 8S+<"1:A: VALtDS):PRINT A

The computer assigns the value of the first
digillo AS, the second to BSand so on. Because
they are Siring values they can be concatenated
as in line 40. Entries of 1,2 and 3 read 123 and
the VAL(DS) statement assigns that value 10 A.
I hope 80 Microcomputing is a huge success.

Robert T. Martinoff
Chemical Week
New York, NY

from their manuscripts.
TRS-users who do not wish to up

grade their systems welcome a magazine
that gives very useful suggeslions on
how to use them. The articles on cheap
hardware and software alternatives to
expensive peripheraJs allows users to
make intelligent de<:isions about up
grading their systems. It seems to me
that active participation by Tandy in
some way will only benefit all con
cerned.

Peter Feitis
Santa Barbara, CA

Fleeting Pain

My sincere congratulations on
"EDIT SO" in the May issue. I am sure
that any pain caused by losing advertis
ing from Radio Shack will be neeting.
The real interesting hardware and soft
ware for the TRS-80 comes from many
sources and I take a sort of perverse
pride that my machine has only the bare
minimum from Radio Shack.

As soon as my expansion board from
LNW is populated and the first MPI
8-51 installed, I'll have to buy Penn
ington's book. If the resl of the book is
up to the excellence of the introduction
you quoted, it must truly be worth the
rather large prke it commands.

Irv Hamlin
Sevierville, TN



.-------------------------------

owsyonr
love life.

Interlude. 10428 Westpark, Houston. Texas 77042 I'm really ready! Rush me copies of Interlude today.
o ForlheApplelJ (16K)' 0 ForlheTRS·80 (Level 1J-16K)" 0 $14.9510rc8sse'e 0 $17.9510rdiske.e.
Add $1.50 for shipping. Texas residents add 6% sales tax. My check (payable to Interlude) is enclosed. El

'Charge my 0 MASTERCHARGE 0 VISA .ccount.
Account No. Expiration date _

All cha~~Cu~s~'o~m~e~rs~m~u~st~s~ign~. =~S~ig~n.~'~ur~e===============~=========Name
Address
City St.'e Zip _

'CHARGE CUSTOMERS, Order by phone toll·free! 1.800.327.9009 Ext.306 IflA. '·8QQ.43>·'999 'XT. '06,
*" Apple Ills it registered trademi:lrk of Apple Computers, Inc. #1/- TRS·80 Is a registered trademark of Radio Shack. a Tandy Co.

Inte........ is: romantic . .. playful . outrageous . .. a fantasy. Interlude is: • Wet fun
on a hot sUlBlJlet night. (Interlude #21) • A surprise on the way home from dinner. (Interlude #42)
• iA-tlUbbla~ that ends with a bang. (In erlude #78) • An evening to rest while she does all the

"wor" terlude #25) • The most romantic of evenings. (Interlude #84) • A new twist to an
o bject. (Interlude #69) • Just watching her ... (Interlude #57) • An erotic fantasy! (Interlude #33)

With..over 100 Interludes, you can satisfy all levels of interest and desire. Each Interlude is fully
In the manual, and the more elaborate ones are detailed with regard to sellings, props, and

-enhancing techniques. But we've saved a few super Interludes for that very special time when your
tervtew indicates you're ready! At that time, you will be introduced I I "28'd ™
one of several Interludes held secret within the computer. (When you nier u e

learn secret Interlude #99, your love life may never be the same again!)
Interlude can give you experiences you'll never forget. Are you ready for it? The Ultimate Experience .

I
I
I
I
I
I
I
I

,",----,"-""",,--I



FOREYIEWS
"If you're presently

looking for a mailing list
processor, this represents

the current state of the art. "

BOOKS

Introduction to T-DUG
Don and Kurt Inman
dilithium Press. 1979
Forest GroYe, OR
120 pp., Softhound
$6.95

by James H. Sheats

Since the Radio Shack TRS-80 has a great
deal of appeal for users with no prior ex

posure to machine language coding the new
user has a vast need for tutorial material on this
subject. Radio Shack's own documentation
of both their Editor! Assembler Program and
the T-BUG Z-80 MOllitor and Debugging Aid
is very inadequate.

Introduction /0 T-BUO goes a long way
toward satisfying this need. Its excellent text
helps greatly in understanding T·BUG, because
the authors presume little prior exposure to
2-80 machine language.

Each T-BUG command is explained and il
lustrated with shorl programs in machine
language. (abies and sketches. in addition. the
book explains in much greater detail than
Radio Shack's literature the use of certain
ROM subroutines.

Graphics Display

The book includc.~ a section on graphics
display in machine language. A latcr chapter
expands this topic into a machine lapguage
game program. This same chapter includes a
discussion of flag bits. It is one of the most
lucid explanations of this topic that the
reviewer can recall.

The final chapter covers debugging. Errors
arc deliberately left in the already introduced
game program, so that the reader can examine
the debugging process as the authors
demonstrate and explain the technique of find~

ing and correcting errors.
This book provides the novice with a "go

ahead" text full of usefullricks. enabling him
to begin a more detailed ~tudy of machine
language programming, as wcll as have a little
fun. It is not a complete text on Z-80 machine
language programming and is not intended to
hc:. With this limitation in mind. the reviewer
recommends the book.•
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Supermap
Fuller Soflware
Grand Prairie. TX
40 pages
$18.95

by P:1U1 Wiener

Supermap is a detailed memory map of the
TRS-80 showing what functions are per~

formed by different areas in memory, especial
ly ROM. As the listing of Radio Shack's ROM
is copyrighted, Supermap doesn't contain a
printout of the ROM code but it describes the
purpose of (he code in various locations.

The user will have to provide his or her own
disassembled listing of ROM to make the best
use of the book.

Secrets Revealed

Supermap is ncarly 40 pages long and docu
mentS about a thousand memory locations.
Mosl of these are in ROM, but RAM addresses
used by the syStem to store the stack, stack
pointer, variable names and values and other
information are also indicated.

The book rcveals many interesting secrets.
For example, Supermap taught me that when
you default on the 'MEMSIZE?' question, thc
TRS-80 performs a crude memory teSI of each
memory location in ascending order. When a

Special Deliver)'
by Dan L. Thornsberr}' and Sieve Watson
Software Etc.
Carrollton. TX
$125

by Jake Commander

Special Delivery, a three-program disk
based package, manipulates mailing list

files. And manipulate it docs! If you're pres
ently looking for a professional mailing list
processor. this represents tbe current state of
the art.

As well as the three programs, three files are
supplied that allow a newcomer to experiment
before lurching headlong into his own lists.
This is a thoughtful idea, because the docu
mentation-well written though is is-has so
much to say regarding the use of the programs
tbat it becomes 100 much to digCSI.

A quick scan of the manual, followed by a
session al the keyboard is the best way to
familiarize yourself with the package and get a
feel for its speed. All three programs are written

failure occurs, the system assumes that the top
of physical memory has been found and saves
that address as a pointer to the lOp of memory.

I also learned that to obtain a new random
seed, Ihe TRS-80 loads a value from the Z-80
refresh register.

In addition to a wealth of such information,
Supermap examincs the BASIC tape format,
the SYSTEM tape format and the editor/as
sembler, an alphabetized table of entry points
for Level II commands and the RAM storage
format for BASIC programs.

This information is invaluable to anyone
who wants to program a TRS-80 in machine
language. It'S also useful to the BASIC pro
grammer who wants 10 find OUI whal some
PEEK or POKE in a published program docs.

In the software lab where I work, hardly a
day passes without more than one request from
my fellow workers to use Sllpermap-despitc
the fact that mOSt Of the software involved is in
BASIC.

Price Break

According to a note Ihat fuller Software in
cluded with Sllpermap, the next edition will
contain addilional material-including a table
format summary of the most useful subrou
tines. The volume of sales has been great
enough so that the second edition will sell for
$8.95 instead of the current price of$18.95.•

in machine code and leave any equivalent
BASIC program miles behind.

File Conversion

For those of you who have the BASIC mail
ing list program from Radio Shack (TM .• bow,
scrapc, face East. elc.), but want to change to
Special Delivery. fear not-your current mail
ing files cat, be quickly and painlessly converted
by CONVERT. Like all file conversion pro
grams. it's only likely 10 be used once per file to
hasten your arrival into the world of serious
mail list word processing.

If you delcct a feeling of emhusiasm, you're
right. If this package had reached the market a
year ago, il could have become the Electric



Fig_ I.

These nags allow powerful prim control
from WITHIN Ihe text itself. Underscore and
boldface only apply to printers that recognize
separate carriage return and linefeed.

One Miscalculation

Unfortunately, during one of the prim pause
options, I pressed BREAK. As a resull, my
computer suffered a spectacular crash, over
wrOte a disk track and is only just recovering. I
couldn't recover the memory file.

Admilledly. I should not have pressed
BREAK to abort the printout; I should have
pressed ENTER, but be wary.

At a price of $125.00 this package is not
cheap. But Ihen, good software doesn't come
for pennies. Any businessman using maillislS
(and that doesn't leave out many!) would be
well advised to use this package. You'd be hard
put to find a beller one.•

Automatically LOAD

My first project was to set up a disk that
would automatically load my lowercase soft
ware and my text editOr. [copied my lowercase
program. which I named LOCASElTRS and
the text editor. which I named TEXT80, onto
the disk, then loaded and ran Bootstrap.

After the credits to Practical Applications,

<U . Tuuk undc:')l.VIO: un 0' orr
<9 • Togsk: boldface on or orr
«xu • Change Iffl malgin 10 xu
<J:o..u. • Chango: right margin 10 xu
<. . Homograph hypht;'ll
<H . Cau$C primillllo pau!>C
<R • Prinllhree-digit rcrord number
<Dxxx . Print CHRS(xxx)

resorted to using a volume setting about one
quaner lower than normal.

There were four dumps on the casscttc. The
first twO were identical, intended for TRSDOS
2.2 or 2.3. The last two dumps. also identical,
were intended for NEW DOS. BOOT CMD
loads al ABOOH 43786 decimal, so if you have
any other programs in this area, they will in·
terfere with one another.

"Dear Mr. Bagweed" <l is the nag for
"replace with last name."

If your letter starts Dear <F. then "Dear
Spratley·' will be printed, as <F is the nag for
"replace with first name." Any field from a
MAILFORM address file can be inserted
anywhere in a letter or label as often as re
quired.

The letter file need not be an actualleuer. il
can be a file containing only nags such as <lor
<F, in which case a printout is obtained con
taining only fields from the address file. The
whole process repeats itself for each record in
the address file with an option to pause between
each record to adjust the printer, if necessary.

The printout will also pause if you press the
space bar or use a special pause nag embedded
in the letter text. In fact, eight print control
nags exist.

SPECIAL DELIVERY-WATSON
F - PAGE FORWARD
B PAGE BACK
G - GET RECORD
P PUT RECORD
K DELETE RECORD
S - DEFINE SEARCH
C CONT. SEARCH
T - SORT RECORDS
R - READ FILE
W - WRITE FILE
X _. EXTRACT FILE

E .- EXIT

Bllgweed, I Presume

Say your address file starts with the name
Bagweed,Spratley. If your leuer file starts with
Dear Mr. <L, then your printout will say

b)' James Ranne)'

Bootstrap
Praclical Applications
San Carlos, CA
$15.95

Now. we have more good news regarding
disk I/O. While outputting, you can: save to a
new file, rewrite an old file or append to an ex
isting file. While inpulling, you can: con
catenate files. extract particular records or, if
memory becomes full, refill memory from that
particular point in the file. This eliminates ex
cessively large files.

Also, if you should accidentally (7) hit the
reset button after typing in 3]5 records. all is
not lost. Just type MAILFORM•. The append
ed asterisk will see to it that memory is not ini
tialized and your 315 records are safe.

This by no means covers all the functions of
MAILFORM, but a mention should be made
of the very fast search facility, The search does
not differentiate between upper and lowercase,
so Smith will be found, whether it's written
SMITH or Smith or smiTH.

MAILRITE: This program creates personal
ized letters, labels and envelopes by using an
address file created with the MAllFORM pro
gram. The program takes a file written by a
word processor and replaces pre-defined nags
in that file wilh fields from your address file.
An example illustrates how this works.

The advenisement for this program
sounded so fantastic that I had to try it. It

didn't disappoint me. Bootstrap creates a
machine language program. BOOT CMD, on
the DOS disk. that loads and runs your BASIC
programs. It selS the files and memory size au
tomati<.:ally by pushing the reset button.

The program arrived on a casseue with a
short but adequate instruction sheet. Although
the instructions don't say so, Bootstrap can on
ly be used on 32K or 48K machines. J had con
siderable difficulty loading the casselle, I

MAX 316LAST Ql00HE-CORD '*
FILESPEC

MAILFORM -v 1.4- COPYRIGHT 1979 BYNAME _
COMPANY _
ADDRESS _
CITY _

STATE __ 0 - DELETE CHAR
ZIP I - INSERT CHAR
DATA 1 _
DATA 2 _

No KeYboard Modification

All cOOirol functions are carried out using
shift/down-arrow as the control key, so ab
solutely no modifications are required to the
keyboard.

This requirement of putling a record to
memory is very important as the whole concept
of MAllFORM is to do all of its work in
memory, rather than using time-consuming
disk I/O. This allows extremely fast searches
and sorts. The manual glibly tells you the sort
will take tess than 12 seconds-and 1 believe it.

When you have completed what you con
sider to be a file, that's when you sensibly
decide to save it to disk. If you want, you can
re-sort it using another key and save it to a dif
ferent file.

Pencil of mailing lists-and still may do so.
MAILFORM: This is the main part of the

whole package. With this program you can
create and edit mail list files flexibly. First, it
checks to see if you have a lowercase video chip
enabled. If not, then everything typed will be
taken as uppercase regardless of whether or not
you use shifted characters. (This is one of the
few things I would like to have seen done dif
ferently. It would have been useful for users
without lowercase video. but with a lowercase
printer to be able to enter lowercase even
though it was actually displayed as uppercase.)

When MAIlFORM runs, it displays a form
on the screen (Fig. I), which makes it clear
which field goes where, and how many
characters it allows.

The keyboard routine, which is the hean of
any word processor. has been well thought out.
A Oashing cursor lets you know exactly where
you are. Though the form display on the
screen indicates the remaining characters in any
field, if you're paying more attention to the
keyboard than the screen, an optional beeper
can be wired up to the cassette remOle jack. All
sorts of error situations are signalled using this
method, and though I didn't hook up a beeper,
my relay clicked patiently whenever I tried to
do something amiss.

MAllFORM lets you enter data in any field
as befits your needs. later, the whole form is
entered as a single record to memory. Then,
enter your next record. (Here I wish a single key
was able to clear the previous record from the
display. You can do Ihis by pressing ENTER to
each line in turn.)
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the program opened a filc and showed DOS
READY on the screen along with a @intheup
per right corner warning you that you are nOI
really in the DOS mode. I entered the following
responses:

IX>S REAllY
VERIFY temcr)
00s READY

Radex·l0
1J(j <':omputer Services l)ivision
Upland, CA
$99

by nave Orozco

Having scarched long and hard for a way to
justify the ownership and maintcnanceof

a micnx.:omputer in my own home. I was re
lieved 10 Icarn that my wife had been appointed
to the board of directors for our town's youth
sOt:cer league. Here, at last, was a chance to
prove the worth of my lilllc TRS-SO. and
possibly to assure it's survival! With the
courage of the ignorant. I quickly volullleered
to do any recordkeeping that the club might
need.

I found myself keeping tral.:k of data for 400
players. their coaches. team mothers and of
ficials.

A quick visit to my local supplier produced a
<.:opy of I.J.G.'s Radex-IO(Random Access
Data Executivc). A brief look at the thorough
documentation raised my hopes.

Randnm A"'l'esS Files

Written in BASIC. Radex·IOcreatcs random
access files and mainlains them without taxing
the user's tcchnical knowledge. The program
(;311 generate reports with "parameters that you
create. Thiny-one searches arc made per
report. with each variable and its relationship
10 the others infinitely selcctable.

Any number of fields can be output 10 Ihe
report. primed in any order. and Ihe same fields
can be usecJ morc than once. The fields can be
formatted either vertically or hori7.olllally.
Mailing labels arc automatically primed using
the first five fields. currently employing a four
across pattern. This is 100 wide for my Heathkit
H·]4 printer, but a modification is forthcolll
ing 10 allow free form label priming. Page
numbering, dating and titling are automatic.

Hardware requiremellls for Radex-IO in
dude 32K RAM and two di.d; drivcs. The six
control programs are stored in BASIC on Disk
Drive Zero. along with.your favoritc DOS.

All files are Siored on Disk Drivc One, re
quiring only a formatted diskcHe with no tracks
lockcd out. When this diskette fills up. a
prompt is sem to the user. tclling him to insen
another and continue. This disk-spanning
method enables up to 10.199 records of 255
bytcs cach to be stored and accessed.

All of the prompting in the program is very
easy to understand and use. The instructions
mercifully avoid the use of abbreviations.
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.b..0AD I.OCASElTRS(mltr)
UOS REAI)Y
BASIC (mltl)
HOW MANY FlI.I!S?_ltnlt:11
MEMORY St7.E?~280

HASle
~STE:'o1ltrlltr)

BASIC
!1!5280 ltnltr)
BASIC
CONTttnltr)

Sometimes il even tells you wh~' it is doing a
particular thing, which is quite a departure
from the "push the X button now" syndrome.

To begin. the packagc asks yOll to choosc a
function from its menu: I) crcale data base, 2)

file maintenance. J) ueate reports. 4) run
reports. 5) print file parameters and 6) end pro
gram. SubfUIll:tions arc selected by display
choices as well.

File maintenance is Ihe heart of the systcm,
and allows all additions and deletions to your
record lists. When you create a report, it stays
on file for future use. All you need do when
using it. is provide a new sct of parameters to
suit your current needs. The reporls may be ar
rangcd with vertical or horizomallayouts; and
the information can be arranged in any order
that you wish. The file parameters can also be
displaycd or primed. as you desirc.

Cllpuhilities

Versatility seems (Q be the kcy word with
Radex-IO. If you arc using a 3S track drivc and
a record Icngth of 119 byles. you can get 638
records on one diskeite.

Slated modifications to the Radex-IO pack
age will allow you to change ficlds after
parameters have been established and data has
been filed. to link data files logethcr. to index
and to usc the Electric Penci\.

Its documentation is !oimple. well writtcn,
and very easy to understand. It starts with a
brief discussion of the program. and includes
six pages of definitions. which I found marc
enlightening than Radio Shal.:k's TRSDOS
manual. There is also a section on file Structure
and data bases in general. andevcn a list ofsug
gested reading.

All the prompts are fully illustrated and ex
plained. Thc manual is a real treat for those
who arc not tOO technically-minded.

A word or twO should be said for the people
at International Jewel Guild. the marketers of
Radex-IO. At the OUlset of this advelllure. I
managed to make some rather simplistic mis
takcs. which were not obvious to me at the
time. A quick call to the experts, and the prob
lem was correctcd to my satisfaction.

Conclusion

Though. admittedly. nOt cheap, it takes a
powerful program such as this to uti1i7.e the
potential of a home computer syslem.

I'm still not sure if my microcomputer has
justified itself. but I think that with the help
Radex-IO. it has taken a quantum leap toward
social respectability!.

BAStC
lLUN"TEXT80:0" (C:nltr)

BAStC
~lt:nh:rl

KASIC
-ltmn)

The enter key must be used twil.:C in a ro..... to
exit Bootstrap. At this point Boolstrap creates
the BOOT/CMD program. dears the Sl.:reen
and prints out a FINISHED message. By using
CMD"$ to get illlO DOS. you type AUTO
BOOT (enter) and your task is finished.

Now. by inserting my disk and pushing the
reset button. I can automatically load the DOS.
thc VERIFY command. the machine language
program LOCASE/TRS and HASIC. Boot
Strap. furthermore. sets the files si"le 10 J. pro
lects high memory at 65280. goes into the sys
tem Illode, runs the machine language pro
gram at 65280. goes to the CONT command
and loads and runs TEXT80.

1 did have to usc th.: CQNT ("Onunand after
running the machine language program.
beeause an OUT OF MEMORY error ap
peared and TEXTSO wouldn't load. By using
the CONT command I get a CAN'T CO 
TINUE error message. but the routine does
continue. It loads and runs TEXT80.

You can load and run as many machine
language programs as you want. but you can
only run one BASIC program. All further com
mands will be ignored. Bootstrap can also be
used to merge twO or more programs and run
them wit bout interruption.

If you imcnd to format more than onc disk
with this DOS, when you answer lhe HIT
'ENTER' TO CONTINUE prompl, BOOT/
CMD will go through its full cycle before you
can use CMD"S to return to DOS. Format and
backup work by answering all the prompts. but
go into an endless loop when you answer the
same prompt.

If you have the BASIC prompts on the
screen and you use CMD"S, your routine will
go to DOS, but you will still show BASIC on
the screen. You can use BASIC· to go back to
BASIC without having to reset the files and
memory size prompts.

The instructions suggest you use the DIR
command to lisl the disk directory. but if you
are using more than onc drive. the directory for
the first drive Oashes on and off the screen so
fast that you won't be able to read it. The
answer is to use the FREE command whid\ lists
[he disk name, formauing date and password
for all drives in usc.

Continuous Luup

YOtl can rail into some traps playing around
with Bootstrap, such as selling up BOOTI
CMD so that it executCS a continuous loop. If
you can't get out with the break key. shut off
the computer and remove the disk. Turn the
computer on again. insert another DOS disk
and load it with the reset button. You can then
re-insert the original disk and use J( ILL
BOOT/CMD to cancel the endless loop.

The instructions say you can usc as many
commands as you like, up to 255 bytes in the
prompt file. I succssfully set up one test disk
with 31 commands, all of which executed
perfectly.•
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fOREVIEWS

TRS-80 Model II
Tandy Corporation
Fl. Worth, TX

by Charles M. Kolb
and Gene McManus

Five months ago, we made a big decision (0

commit nearly $10,000 to Radio Shack's
Model 11. Based on our experiences with the
TRS-80 Model I, we were looking forward to
the Model II's increased data and processing
speed.

Now that the equipment is here, our excite
ment has diminished.

We are a small communications and soft
ware firm. To us, the microcomputer is a 1001.

Like other office equipment, it must contribute
to our productivity or it is a bad investment. So
far, we haven't decided on which side of the
ledger the Model II belongs.

"The parallel port
option works fine, if

you can find a
compatible plug. "

Hardware
Radio Shack's equipment is compact, rea

sonably attractive and holds no surprises. a
good value, no doubt. lis keyboard works com
fortably and the special function and cursor
conlrol keys, now that we know how toactiv3te
them. are most useful.

The video is clear. with very little faJl-orr in
sharpness at the edges of the screen. The video
reverse function clarifies operator prompts, but
the characters are not as solid as we'd like. One
tends to avoid long strings of reversed lower
case text.

The TRS-80's built-in 8·inch disk drive is
easy enough to use and after several hundred
hours of operation, it remains reliable.

On the rear panel. there is no provision to
screw-connect the DB2S serial pon plugs, they
tend to pull out. Likewise. the a.c. receptacle is
not sturdy enough to avoid disconnects. Duct
tape solves the problem by eliminating any
strain on the cables.

The parallel port connCClQr works fine-if
you can find a compatible plug. Radio Shack
supplies only finished cables to connect to their
own peripherals. If you own something else,
you're on your own.

The expansion unit with its three additional
disk drives is less successful. We are experienc
ing I/O problems and don't know if they origi
nate in the hardware or software. In any case,
reliable 110 between tracks 45 and 76 is impos·
sible. Below 45, things work fine, now that we
have the DOS 1.2.
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Afler steadfastly denying there was any
hardware fault in the disk controller,. Radio
Shack now has a free hardware modification,
which seems to have corrected the I/O reliabili
ty problems between the bus and the expansion
drive.

There are no lights to indicate an active drive.
In facl, the cxpansion drives differ entirely
from the main drive. This lends to beconfusing
to busy operators.

With the early Modell days in mind, we are
generally pleased with the amount of informa
tion in the Model 11 manual. It's only a tem
porary release, but from some of the proofs of
new material we've seen, the completed manual
will be comprehensive. Scanty indexing does
need improvement. however.

OOS 1.2
By the time this is in print, all Model 11

owners should have the revised DOS, so we
won't rant and rave over the preliminary ver
sion. Suffice to say that Radio Shack is aware
of its problems and corrected most of them.
Highlights of the DOS library commands in
clude:
AGAlN: Repeats the last DOS command.
Saves repeating long command specifications,
if for some reason the command fails to func
tion.
AUTO: Allows multiple initialization func
tions when used in combinalion with the
BUILD and DO functions. Using these, it is
possible to start the clock, initialize both serial
ports and the parallel port, establish FORMS
parametcrs and complete the sequence wilh a
running BASIC program. This is extremely
valuable when non-computcr·oriented person
nel operate the system.
DEBUG: Allows creation, testing, uploading
and manipulation of machine·language pro
grams.
DIR: Directory supportS a prim parameter
(PRT) that saves a lot of effon when printed
disk directories are needed.
ERROR: When a DOS error is encountered,
only the error code is displayed. The operator
must enter the error code to discover what it is.
FREE: Displays a map of granule allocation.
Used in combination with the DIR command,
the operator has a clear picture of how the disk
is organized.
FORMS: Initializes either serial or parallel
printers for page size. lines per page, characters
per line and a special control code required by
some printers.
LIST: Allows listing to screen or hardcopy
printing of a disk file from a single record to an
entire program in both ASCII and/or hex.
PATCH: Allows changing the contents of both
machine language and data files. Patch pro
vides a convenient means ofsoftware modifica
tion.
PURGE: Limited and careful use of this com
mand is advised and one should always backup
first. It allows quick scanning and optional
deletion of all files on a disk.
SETCOM: Initializes RS232 baud rate. word
length, parity status and number of StOp bits. It
allows baud rates from 100 to 4800.
TERMINAL: A menu-driven terminal pro-

gram that makes the Model II an interactive
terminal, transmits from RAM of programs
and data, allows auto sign-on and other useful
functions.
XFERS\"S: This command, designed to up
grade existing DOS 1.1 disks to 1.2 on single
drive systems, has problems which are, as yet.
uncorrected.

DOS 1.2 is destined to become a very good
operating system, but still has some unex
plained mysteries. For instance. a tested
BASIC program will suddenly lock up. Or one
byte of one program line will suddenly be
transformed and that can cause a loss of data.
The only way out is to RESET.

BASIC on the Model II
The Model 11 uses an extended Microsoft

BASIC. Unlike Modell, THEN must be added
to statements. In addition, the statement
LPRINT without an argument does not reli
ably send a carriage return and a line feed to the
port.

When listing a program or data to the screen,
some lines are repeated. On the other hand, the
lasl line of a very long string is often missed.

Random I/O seems to be soned out now.
Except for the disk problem mentioned earlier,
1/0 is reliable and pleasingly rapid.

Some of the different Model II BASIC com
mands are:
INSTR: Returns the position of a string within
an existing string. This function speeds up
string searches in edit routines.
RENUM: No longer adds trailing blanks to line
numbers of less than five digits,
SWAP: Exchanges the values of two variables
and has proven very useful in sort routines.
SYSTEM"OOS COMMAND": Allows moSt
DOS commands to be used in BASIC pro
grams. SYSTEM without an argument returnS
control to DOS, losing your BASIC program.

Beyond these, Model II runs much like
Model I OOS BASIC.

Conclusi\ln
As a small business trying to increase it effi

ciency, the Model II is simply not su fficient.
There are just too many mysterious problems
that nobody can answer. Store and repair een
ter personnel are earnest, but they seem ill-pre
pared for the business market and its de
mands.•

HARDWARE



EXATRON
STRINGY FLOPPY

SPEED

LOW COST
T.M.

RELIABILITY

Exatron is a California based corpora
tion that has been in business since 1974.
As well as the Stringy Floppy, Exatron de
signs. manufactures and sells slate-af-the
art electro·mechanical equipment lor a
variety of commercial and industrial ap
plications. Exatron is an established sup
plier of automatic test equipment to manu
lacturers, and large OEM users, of inte·
grated circuits worldwide.

WHAT IS IT?
The Exalron Stringy Floppy (ESF) is an

extremely fast, reliable, economical aller
native to cassette or floppy disk storage 01
computer programs or data.

Totally sell-contained, the ESF has no
bulloos. switches, knobs or levers 10 adjust
or lorgel. All of ESF's operations are
under the computer's control.

HOW DOES IT WORK?
The ESF uses a miniature tape cartridge

(called a 'wafer') as the data storage
medium, about the size of a business card
and 3/16th 01 an inch thick, The tape used
inside the wafer is a special Mylar based
Chrome Dioxide type, specially develop~d

for digital applications. Wafers are avail·
able in several lengths, 5 feet being the
smallest and capable of holding up to 4
thousand bytes of information - the
75-foot wafer is the largest available and
can hold up to 64 thOusand bytes 01 dala.

The walers contain a single reel 01 the
special lape connected as a continuous
loop, the ends being spliced together with
a piece of reflective tape. In operation the
ESF drive unit pulls the tape from the
center of the reel inside the wafer. causing
the entire reel to rolale. Thus, Ihe tape
automatically winds ilself around the oul
side of Ihe reel at the same rate as which
il is pulled from the center. This process is
similar to Ihat found in an 8-track car
tridge.

The ESF lransport mechanism is very
simple, consisting of a precision die-casl
aluminum block - with a capstan, drive
motor and magnetic record/replay head
mounted on it. The waler loads into a slot
in the casting (it will only lit the correct
way) and the tape is driven at a single
point by the capstan, past the record/re
play head.

The soflware In every ESF adds a parity
bit to every byte saved on tape. and a
checksum to the end 01 every lile. These
are checked both after recording data and
upon replay, any detected error is indi
cated by a message on the video display.
This system of automatic error checking
gives confidence in any dala saved. also
each waler is raled for at least 2,000 com
plete passes past the record/replay head.

HOW DO YOU USE IT?
Once connected to your computer the

ESF operating system needs to be activat
ed-simple. Just type 'SYSTEM'(enter), and
in response 10 the? prompt lype '/12345'
(enler). Your TRS-80 will instantly display
the ESF sign on message 'EXATRON
STRINGY FLOPPY VERSION 4.1', and from
this point onwards you will have the extra
commands '@LOAO', '@SAVE' and
'@NEW' recogniZed by your TRS-80.

The ESF's operating system is built into
the electronics of the unit, in much the
same way that BASIC is built into the com·
puter, so it is always available-the
SYSTEM command is to let your computer
know that the ESF has been connected. If
you normally reserve some memory lor
subroutines then the ESF soltware will
relocate itsell under your selected top of
memory. The ESF uses only 4 bytes 01 your
available RAM, these bytes are used to
'point' to the 2048 bytes of software in the
ESF unit itself.

"Assembled and tested
..All operating software in ROM
"Fully automatic operation
"Professional quality
"No Expansion Interface required
"Large Owners Association
"High speed operation
"Extremely reliable

"'-- "No technical knowledge needed ~

WHAT'S THE CATCH?
Well, the only catch that most people

find is that they have to actually pay Ex·
atron for their unit! Even this is no big
deal.

Starter Kits are available with the Exatron
Stringy Ftoppy, a supply of walers, a bus ex
tender and a selection of useful programs
lor 5299.50.

Through regular advertisements in both
Kilobaud Microcomputing and 80 Micro·
computing, owners are kept informed of
the latest developments in wafer-based
soltware. Plus hundreds of user 'work
shops' are starting up over the country, so
you can always be sure of being near to
another ESF owner.

Exatron also gives a 3D·day full money
back guarantee, with a 1 year parts and
labor warranty on the unit.

II you have any questions about the ESF
then give Exatron a call on the Hot line
(outside CA) 800-538-8559_

East Coast customers can call 800·343
4424 (inside MA 617·899·3862)

Open House Workshops lake place from 9 am till 1pm every Saturday a1 Exatron's
factory in Sanla Clara, and on the East Coast lhe last Salurday in each month at
Micro Communications, 80 Bacon Street, Waltham MA 02154, All are welcome.

exatron
3555 Ryder Street

Santa Clara, CA 95051
408·737·7111

.... 3
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THE ASSEf18LY LINE
by William Barden, Jr. "A table in assembly

language programs usually
refers to a collection of

data organized in one
contiguous block• ..

O~60 :;0" "ltl180 DE!'M 'TXBIG SPRING
00<'>1 50
8062 4'
806:1 ',9
f.l0l.o4 47
l30bS ,.
80bb "81l1/" ,.
8l:l6l:l "01169 49
00l.oA "006U .,
806C z.
00611 1:'1
(:06~. ~o
e~l>r: ,~~l

0070 :(I'2I{1tlt1 00190 SCANF Ul ~tL, TABLE START OF TABLE
6073 111000 00"2vW! LO DE.lb • OF ByrES PER ENn~v
tJ0'l6 0601 00/.10 LV 1:".,', • OF ENTRIES
8070 00V0 SLOOP t::QtI • PIJT PROCESSING HERE

00230
0('1"2'.0
00~5~

8076 .. 0:l1Zb0 AVO HL. DE ;FIND NEXT ENTRY
8079 mt-"D \:l0~70 DJNZ SL,)OP ;GO IF Mor LAST ENTRY
t.'I000 00..80 Er~o

111101ili') I"v I 111_ !£HAOAS

SCAN~ Ul!I'/0
SLOOP 80"1;1
1AlILI:. 8000

I 'll be discussing table look-ups and cassette
tape calls this momh. Next month I'll con

tinue the discussion of high-speed graphics, us
ing some of the table look-up techniques dis
cussed here. (l know, I know, but promises are
made to be broken.)

Many assembly language programs usc
tables. rather than BASIC DATA statemems.
II's importam to know the various ways in
which data in the tables can be accessed, or
retrieved. There are a number of different ap
proaches and presenlcd below is a potpourri of
them for your amazement and amusement.

I'll also discuss a cassette driver using Level
11 ROM subroutines thai can be used to read or
write cassette tape files.

How to Win at Ihe Tables

A table in assembly language programs
usually refers to a collection of data organized
in one contiguous block. Contiguous simply
means that the block of data occupies con
secutive memory locations. The first byte of
data might be at location 8000H (32768
decimal) in RAM, the sccond byte at location
800IH, the third at 8002H, and so forth. This
arrangement is similar to the BASIC DATA
statement, where one piece of data follows
anolher, however, the data are probably nOt
contiguous in memory, but distributed in
BASIC statement lines.

Of course, as many tables can exist in
memory as we want, each one occupying its
block of contiguous memory locations. How

00100
00110 TABLE
00120
00130
00140
00150
00160
00170
00180

ORG
EGU
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM

8000H ;START OF TABLE, PROGRAM
• IUSING EGU HERE IS OPTIONAL
'CAL(lSANGELES
, CABAI\ERSFIELD
• ILCHICAGO
'ILMOLINE
'TXFORT WORTH
, TXI)ALLAS
'TXBIG SPRING

Lis/ing I.

Lis/ing 2.

SINE T6 + 0

+ 1

SINE OF O·

SINE OF 1· large can a table be? A single table might oc
cupy all of RAM, or may be only onc or two
bytcs,

As a matter of fact, tables may be "fixed
length" or "variable-length." A fixed~length

table is a fixed number of bytes in memory,
while a variable-length table may change its
length "dynamically," as a program is run
ning.

An example of a fixed-length table is a table
of 90 bytes, cach byte of which holds the sine
value of 0 to 89 degrees, as shown in Fig. 1.

NENITS (the number of entries in the table of
test scores).

Of course, the size of the variable-length
table is not infinite, There must be some limit lO
the number of entries, so that enough con
tiguous memory is allocated to hold the max
imum number of entries. If the table will be
huge, it's a common practice to put it at the end
of the assembly language program and let it
build upwards in memory, This can be done by
defining the table with an EQUate as in:

Now the table can expand upwards until it
runs into Ihe slack area. Because we don't want
this to happen, the program must continually

+88

+89

SINE OF 88·

SINE OF 89·

Fig. J.

The Variable-Ienglh Table

An example of a variable-length ta!:?le is a
table of test scores of n number of bytes, cach
byte holding the score (from 0 10 100) of the
First Annual TRS-80 BASIC Test at Big
Spring, Texas. In this case, the number of test
scores, n, must be held somewhere. II might be
held in the first byte of the table, or in variable

TAIRe

1.0
lP
EQU
END

(HL),/\
ATTEN,
FORUS

;STORIZ /\ RIZGISTER
;lUMP TO ATTENTION
;DEFINE HU(je TAUlE
;END STATEMENT
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TABLE
ENGTH

UMBER
OF

NTRIES

UMBER
OF

BYTES
ENTRY
=N'M

ENTRY 0

E
L

ENTRY 1
N

E

N

ENTRY N·'

ENTRY N

FIELD 0 I FIELD I

FIELD 2 I
I I

I FIELD N

M BYTES
PER
ENTRY

FIXED
LENGTH
FIELDS
WITHIN
EACH
ENTRY

DISPLAC
·MENT=ENTRY,.
NUMBER
OF
BYTES
ENTRY
:: P'M

STAHl OF TABLE
" 01: ByreS t'1':R EN'rHV
Ii (IF- ENlRIES
pu'r PHOCESS 1Nr. IlEHli

lRESEl CARRV
;FINO NExr ~Nr~y

lGO If NOT LASl rNTRY

, TXBIG SPRING

HL.1I1BLl··6_16
OF.lb.. ,
•

A
..... OE
SLOOP

to
LO
LO
EQU

OR
sec
l"JJN7
END

DEFA

SLOOP
•,

SCANF

00180

00190
00200
00210
00?21rl
00230
00240
00250
00255
002"0
00270
00280

ERRORS

IFA0 54
IFAI ~8

IFA2 42
IFA3 49
IFA4 .li7
IFA5 28
IFA6 53
IFA7 50
IFA9 52
IFA'1 .Ii'1
IFAA .liE
IFAB 47
IFAC -:'"
IFAD 20
IFAE 20
IFAF 20
IF!)0 21A01f
IFB3 111000
IFB6 0607
tFB8

SCANF IFS0
SLOOP lFeB
TABLE IF40

IFB8 87
IF8'1 10052
IFBB 10F8
130'210
00000 TOTAL

Listing J.
Fig. 2.

check the size of the table 10 see that it doesn't
reach the limiting number of entries, or the
maximum boundary.

IF the size of a variable-length table is
smaller. then the table may simply be imbedded
in the assembly language program itself, with
enough space allocated to handle the maximum
number of entries. This could be done with an
EQUate, or (more commonly) with a DEFS, a
DEFine Storage.

SCANF 6070
SL(I(ll' 807'l'
TABLE l:J0ra0

:DEFINE TABl.E OF
;100 BYTES

Accessing I)ala in Tables

Now that we've defined what typical tables
look like in assembly language, let's find oul
how to access the data within them. We won't
talk about sorting (arranging the data within
the tables) or searching (finding a key piece of
data within the table), but just how to scan

dresses in memory, or the entries might have 10
be four bytcs in size to hold values up [a
4,294,967,295. Although we could make the en
tries variable length, it's probably more common
to leave the entries a rlXed length of a certain
number of bytes. even though the number of en·
tries in the table will be variable.

Also, there's no reason to limit each entry 10 a
single item of data. Within each entry, there
might bescveral"lields" of data. For example, a
mail list lable containing the names, addresses,
and other descriptors of all TRS-80 users who
have never duplicated copyrighted programs,
might be a fixed· length table with only 10 en
tries!

Each entry is further subdivided imo a last
name, first name, street address, city, stale, zip,
and miscellaneous field. Each field is also fixed
length; the length for each field is dclincd as the
maximum number of bytes necessary to repre·
sent the data. The zip code lield is probably five
bytes, while the la..t name field might be 20 bYlcs.

What do we have up to this point? We havea
table of a certain number of entries, let's say
"n," with each entry a fixed length of "m"
number of bytcs, and each entry possibly sub
divided furthcr into fixed-length fields. Each is
a spccilic number of bytes. The parameters of
this general table are shown in Fig. 2. The size
of the table is Ihe number of entries times the
number of byles per entry, o_m, while the
"displacement" of any entry from the begin·
ning of the table is given by p_m, where p is the
number of the entry. starting from 0, and
couming up through 1,2,3, and so forth.;DEfl E TABLE 01'

100 ijYTt:S
;wE JUMPEV HERE fRO~1

SO"H;WHERF. ELSI;

;RESERVE 100 Byn:S
;WE JUMPED HERE
:FROM SOMEWHERE ELSE

SlARl OF TABLE
• OF BVTES PER ENTHV

(LAST ADDR.ONE ENTRYl
PUI PROCESSING HERE

A.tDE)

.FIND NEXT ENlkY
ISAVE NEXl ENTRY ADDRESS
l RESEl CARRV
: TEST FOR F.ND
lRESTORE NEXT AD~RESS

lGO IF NOl DONE

rABI.F.l I)Et-"S 100

NEXTI EQU S+ 100
to A,(HL)

There's no reason Ihat table entries in either
fixed or variable-length tables couldn't be any
size. For example. each entry in a given table
might have to be two bytes in size to hold ad-

'lX61G SPRING

HL.D£
HL
A
HI•• BC
HL
NZ.SLooP

HL.1ABLE
D€,16
Be.TACl.E+7_16

•

Listing 4.

DEFA

LO
LO
LO.00

APO
PUSH
OR
sec
POP
JP

HERE
END

00180

,00190 SCAN~'

00200
e0210
0.,n0 SLOOP
00230
002400
00250
00260
0026~

021268
E02'/0
00275
00280
002~ I nONE
00290

TOTAL ERRORS
0000
2121000

fl069 54
9061 58
80l,,? 42
8963 4'l'
80M 47
l:JI'I65 20
8066 53
81'16'/ 50
8068 52
8069 4'l'
806A 4E
C(IJ6B 47
6ebC Z0
8060 :!0
606E 20
806F 20
8070 210age
80/3111000
11076 017090
807'1

907'l' I'l'
807A E5
8079 97
81HC I:.D42
807E EI
807F C27'l'80

TAULCI 1:QU S
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THE ASSEf1BLY LINE

Listing 5.

9000 00100 OR' Si!l00H ICHANGE I'"OR VOUR SVSTEM
00110 : ......................................................
1210120 ,. SVBROUTINE TO READ OR WRITE CASSETTE RE'C<ORD
1210130 , •••••••••••••••••••*••••••••••••••••••••••••••••••••••
001"0

8000 COl202 021150 CASTPE CALL 2"12H ITURN (IN CASSETTE
81ile3 ce41 00100 BiT 0.C ITEST READ vR WRITE
81il0~ 200E 00l?0 JR N2.CWRTE ,Gel IF WRITE

00180 , READ HERE
81il07 C0960~ 001'l'0 CALL 296H :REAO LEADER AND SYNC 8VTE
800A CD3~e2 021200 RLOOP CALL 235H IREAD (lNE eYTE
8000 77 021210 LD lHLl.A ;STORE eYTE
800E " 0022121 INC HL 'SUMP POINTER
8001'" 101'"9 00230 OJNl RL<OOP ;GO IF "ORE TO READ
82111 CDI'"801 00240 RLOOPI CALL IFB... :TUHN OFF CASSETTE
6014 C. 002~0 RET lRETURN

00260 , WRITE HERE
8015 C5 00270 CWRTE PUSH BC lSAVE eVTE COUNT
8010 C08702 002821 CALL 287M :WRITE LEADER AND SVNC eYTE
60 I'l' CI 002'l'e POP Be tRESTORE eYTE COUNT
801A 7E 00300 WLOOP LD AdHLI :GET eYTE TO WRITE
801S C004e2 00310 CALL 264H IWRllE ONE eYTE
8~HE 23 1210320 INC H' :SUMP BUf'FER POINTER
8elF IOF. 00330 DJN2 WLooP ,GO IF MORE TO WRITE
82121 IBEE 00340 JR RLOOPI :GO TO TERMINATE
0000 1210350 END
2111:000 TOTAL ERRORS

CASTPE 80221
CWRTE 8015
RLOOP 800A
RLooPI 8011
WLOOP 801A

Listing 6.

00195 0tF. "" t -I f-,.·R H-k"IN~·I(.R

00190 SCANI'" '0 HL. T~8LE :ST~Rr .,.. T.\Sl.E:
021::''00 LD C'>E,Ic. " '" B'lf-~ :'fA ENTf.:\·
"'''::''70 ~<..." EQU •
()0n21 ,.

~. ,HI.' :'::.E'T fONT",
00~4~ '" 01'"jo"H ,n'ST l=t)H IEfoiMI"'AT"~
e():."5e JR Z.OO~ tGo~ " TE'~MtNAT<'R

021'':'60
00?7e PO< "ROCESSIN6 HFRE
00~e0

00::8:: ••0 HI. , DE 'f-INC'> NEXl UHR\
00:'~0 JR SLOOP 1,0<) FI,R NFIT ENTRV
0030Vl ",·Nt ,.u • 'MORE «(·1Jf' 'IERE
"'031121 END

F.RR(.RS

Ihrough a table from beginning 10 end.
You can scan the table. forward and back·

ward. Assume that we have a typical table in
RAM referenced by lhe name TABLE and
made up of a fixed number of seven entries.
Each entry is 16 bytes long; the first two bytes
are a two·byte state name in ASCII format,
while the next!4 bytes area city name in ASCII
formal, Wilh trailing blanks. The table is de
fined during assembly. but could have been
filled dynamically. The table before assembly is
shown in Listing J.

We may want to scan through the table for
wards. looking for a state or city name as we

£<0621 54 2211821
(12161 58
E<Qb? 4;-
8~6.J <0'1
f<e6<o <07
a06~ 2~

f:Q66 ~3

82161 '!I"
S')6!:l 5::
Se6'l' 4'l'
fl06A <or
8eb8 47
f<06C ::21
62160 :'21
WDE ~

H~<,>F 10
t<07e FF
S..,71 21210821
8071; 11!0021
Im77
eon 7f:.
907tJ Jot-.n
807A :'-El03

807C. ,.
8070 161'"8
807F
12101210)
00000 TOTAL

DONE B2I'11'"
SCANF ~07J

SLOOP 807"!
1AP.t.E (l00e

DEI'"M 'TXeIG SPRING

do. In this case we need to start with the loca·
tion of TABLE. and end with the last entry.

Each time we want to move to the next entry.
we need to increment a pointer by 16. Ihe
number of bytes per entry. Listing 2 shows how
this can be done for the table above. HL is sel
up as a pointer to TABLE. HL is incremented
by the bytes of each entry. adding the 16 in DE
to HL for eaeh new enlry. The numberof en
tries is put into the B register initially; in a
variable-length table lhe number of entries
could be taken from the NENT variable, the
current number of entries.

To scan the same table backwards. the HL

pointer is sel up to the address of the lasl elllry
in the table. and H l is adjusted by subtral,ting
the size of ea~h emry from HL. This prol:edure
is shown in Listing :3. HL is inilially sel to
TABLE + 6. 16. which corresponds to the ad
dress of the last elmy (Let the assembler per
form those odious computations for you!). DE
is set to 16. the number of bytes per emry as
before. and B holds the number of entries.
Remember that in subtra~ting. the carry tlag
must firsl be set (0 O. as the sublral:tion is a
"subtract ~arry."

The index registers. IX or IY. could be used
in place of the HL pointer 10 facililate access of
the fields in each entry. as in:

U) A.IIX+~) :tiErrIIo:Sre\ n:()r
:<.:ITY NA~U: I;';: E:\TRY

The scheme above works fine. as long as the
number of entries is less than or equal 10 256
(Zero is used in B for 256 entries). If Ihe
number of entries ill the table is greater than
256. thou!!h. we can no longer use the OJ NZ in
struction to decrement an emr)' l'oum in B. We
l'ould use lhe BC register p'lir to hold the: e:ntr),
count. and decrement BC. However. 10 teSt for
"e:ro in this case. we would ha\'e to load A with
B and OR in C. as DEC BC docs not set Ihe
,ero nag!

An allernative approach is to work direct I)'
with the poi Iller addresses. and lest for the lasl
address. This is shown in Listing 4 for the scan
forward case.

Here. HL is loaded with the stan of TABLE.
as before. DE is loaded with the number of
bytes per entry. as before. BC is loaded with the
address of the last entry in lhe lable plus one en
try, TABLE+].16.

in scanning through Ihe lable. HL is in·
cremenled by adding DE. Aflerward. lhe cur·
rent address is saved in the slack. and BC is sub·
tra'ted from HL. I f the result is lero. Ihe Z Ilag
is set. and the scan is over.

Note lhat the current address is restOred 10

HL by "popping" the stack before the JP leSI
of the Z nag: popping the stal'k 10 a regisler
pair ne\'er affects the Ilags (excepl for POP
AF). This same scheme can be used in scanning
through the table backwards.

Assembly language programmers are noted
for avoiding work whenever possible. As a true
test of your abilities in this pursuit. can the
reader find a cleaner way to scan the tables. one
that involves fewer instructions?

Several alternatives arc possible. One way
might be to take advantage of the CPt or CPD
instructions. These instructions automatically
increment (CPt) or decrement (CPO) a pointer
in HL by one. decremenl a COUIU in BC by one.
and compare a ke)' in the A register. They will
also SCi the Z nag. if the key compares 10 the
contents of the location pointed 10 by HL. and
reset the P/V nag if the count in BC is
dCl:remented down to zero.

The kickcr here is lhallhe poilller is adjustl'tl
only by one, and not by the number of bytcs per
entry. However. il is a simple matter to perform
an add (or subtract) from DE 10 funher adjusl
the pointer by the number of bytes-l in
something similar to:

c..:'onr;nlle 10 pOJ!.e 28
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MICROTEK MT-80
SOLID VALUE FOR YOUR DOLLAR

The market is flooded with low-cost
printers that look and last more like
toys.
The Microtek MT-80, our versatile alpha
numeric line printer, has a high quality
print mechanism that gives you solid
value for your dollar. It has been de
signed with a superior brain resulting in
more advanced features and more de
pendable performance. Our printer is so
reliable that we offer you an incredible
365 days warranty.
We stand behind every printer we make
because we build quality into each one.
So stop tinkering with toys and get
serious. Demand 100% value by
specifying the MT-SO.

OUR UNIT PRICE

$795 Parallel
$895 Serial (RS-232C)

UALITY
THAT'S WHAT

SEPARATES THIS
PRINTER FROM

THE TOYS

LOADED WITH INNOVATIONS
• 40, SO or 120 columns (software

selectable)
• Non-thermal paper, pin feed
• 125 CPS, 70 lines per minute
• 9 x 7 dot matrix
• Vertical format unit
• 96-character ASCII (upper and lower

case)
• Adjustable forms width to 9V2"
• Parallel and serial (RS-232C) inter

faces available

For more information contact:
MICROTEK, Inc.,
9514 Chesapeake Drive,
San Diego, CA 92123
Tel.(714)27S-0633
TWX 910-335-1269



fOAPPLICAT'2!!
..Whenever we LIST,
we are asking Level II

BASIC to take a program
and translate it for our eyes. "

Graphics: fun 10 have. frustrating (0 set up.
If you would like a better way, then SEE

SPOT! is for you. Al a COSt of a mere hundred
bytes, you can have fulJ graphics controlled di
rectly from the TRS-80 keyboard.

Two keys, the up and down arrows, when
shined have no crfect when used in normal BA
SIC. SEESPOT! redefines these shifted arrows
as control keys 10 create 31164 graphics charac
ters. Before turning 10 the program itself,let's
have a look at those graphics characters. Run
Example I.

110 FOR X-IUTO 191
12:0 PRINT CHRS(X) " ";
lJO NEXT x

Example I

20S CLS
210 FOR X -0 TO 127
220 FOR Y ..OT02
2JO SET (X,V)
UO NEXT V,X
250 GOTO 250

Example 2

lOS CLS
lIO FOR X .. UJOO TO 1S423
32:0 POKE X.191
J30 NEXT X
)4() OOTO J.ao

Example 3
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Different Methods
Now let's take a look at several ways of dis

playing those graphics in a BASIC program,
from the slow and unwieldy to the fast and flex
ible. For a group of identical graphics, there are
three common ways. (See Examples 2,3 and 4.)

For groups of different graphics characters,
programming startS to get just a little unplea
sant. Have a look at Examples 5, 6 and 7.

Altogether, we have here five different ways
of producing graphics: Examples 2 and 5 use
the versatile, but extremely slow, SET and
RESET commands. Example 3 POKEs a group
of characters into a specific placeon the screen;
Example 4 printS out a "string of strings."

Example 6 is a fast method of printing a
string; it concatenates individual character
strings to create one long series of graphics. It is
flexible. 100. but as you can see from the length
of line 610 in this example, it takes a large
amount of memory to define all the individual
character strings necessary to creatC the graphic

405 CLS
410 CLEAR 64
420 PRII'IT STRINGS (64,191)
430 GOTO

Example 4

SOS CtS
SIO SET(0.0):SET(0.1):SET(0.2)
520 SET(I,0):SET(I.2):SET(2.0)
530 SET(3,I):5ET(.l.2):SET(4.2)
S40 SET(S.2):SET(6,0):SETI6,1)
5SO GOTO SSO

ExampleS

605 CLS
610 AS .CHRS(l8J) + CHRS(I69)+CHRS(176)+

CHRS(IJ3)
620 PRJ"''T AS
630 GOT063O

Example 6

mcLS
110 AS. "XXXX"
720 0 .. VARPTR (AS)
130 C_PEEK(8+ 1)+2S6·(PEEK(8+2))
140 POKEC,183:POKEC+I.I69
1SO POKEC+2,176:POKEC+J.133
760 PRINT AS
no GOT0170

Example 7

patterns; just CHRS(176), for example, uses
nine letters to describe a single pattern.

Many of you have used these four methods
of creating screen graphics. But now, let's take
a look at another way, shown in Example 7. If
you haven't actually run this program, give it a
try now. See that a pattern is produced that is
idemical to those in the previous two examples.
This is no surprise. But now LIST line 710.

AS", "AUTONAMEOEFCMO"

What is this? How did it get there'? In fact,
this is the subject of another month's Applica
tions, but let's take a brief look at what has
happened to the original line 710,

AS ","xxxx"

Four Distinci Commands

Notice, first, that there are four distinct com·
mand words buried inside this new line 710:
AUTO, NAME. OEF and CMO. At this point
there are as many words as there once were
X's in this string; does that solve the mystery?
In pari. Line 730 uses a little·known BASIC
command, VARPTR (VARiable PoinTeR),
which tells us some importam things about
variables and strings.

If you were writing BASIC, how would you
find a variable in a program? You might have
the language do one of two things: hunt
through the program until it finds a variable, or
refer to a table telling it where that variable is to
be found.

Using the first method, who knows how long
it will take to find a value located at the end ofa
program! So Level II BASIC saves information
about each variable, and we can find thal same
information by using VARPTR. Simple'? Well,
maybe not quite, but PRINT VARPTR (AS)
returns with the place in memory that stores the
length of AS. The next two consecutive memo
ry locations tell us where AS itself is stashed.

Look at line 730. which converts two decimal
bytes into the full decimal address of AS. Since
we now know where AS is, line 740 can take the
four graphics characters we have used in the
other examples, and POKE them in AS. The
four X's disappear, and the graphics characters
take their place when we PRINT AS.

But what about the strange changes in the
program listing?

Whenever we LIST, we are asking Levclll



~ Continue 10 next page _

* SHIFT VERIFY BLOCK *
******************************

7C00H ; CHANGE TO RELOCATE
***********************.**.**.
* SELF-PATcn BLOCK •
******************************

BC,3840B ; KEYBOARD ROW ADDRESS
A, (BC) i GET KEYBOARD DATA
18H ; CHECK IF UP/ON ARROW
Z, AWAY ; BEGONE IF NOT
*********.****.*******.*******

GET DATA COUNTER BACK
MOVE IT OVER
MOVE IT OVER

A,D

*************~**~*************
* SEESPOTI •
• •
* KEYBOARD GRAPHICS PATCH *
• •
* DENNIS BATHORY KITSZ *
* ROXBURY, VERMONT 05669 *
****•• **********************.*

C GET SHIFT KEY ADDRESS
A, (BC) ; GET SHIFT KEY DATA
01 ; SEE IF SHIFT PRESSED
NZ,AWAY ; BEGONE IF NOT

******************************
* KEYBOARD EXAMINE BLOCK *
******************************

(SP),HL GET RETURN ADDRESS
A, L GET LSB INTO A
SBH CHECK LSB OF l05BH
NZ,NOTRDY OUT IF NOT
A, H GET MSB INTO A
IDH CHECK MSB OF IDSBH
(SP),HL RETURN STACK AN~'AY

NZ,AWAY , BEGONE IF NOT IDSBH
******************************
* ARROW VERIFY BLOCK *
*********************.********

HL,4036H GET KEYBOARD BUFFER
C GET FIRST KEYBOARD ROW
0,0 SET DATA COUNTER
A, (BC) CHECK KEYBOARD DATA
E,A SAVE DATA TO FREE A
E CHECK TO SEE IF ZERO
NZ,FOUND GO IF KEY DEPRESSED
(HL),A CLEAR KEY ROW BUFFER
o INCREMENT DATA COUNT
L INCREMENT BUFFER ADD.
C GET NEXT KEYBOARD ROW
A,C PUT ROW COUNTER IN A
40H SUB. FINAL ROW VALUE
NZ,AGAIN GO BACK IF VALID ROW
ENTRY TRY AGAIN IF LAST ROW
(HL) CHECK IF SAME KEY
NZ,ENTRY TRY AGAIN IF SAME KEY
(HL),E ; SAVE VALUE IN BUFFER
******************************
* oEBOUNCE BLOCK *
**********.*********~*~**~****

BC SAVE BC VALUES
BC,200B LOAD DELAY VALUE
0060H CALL DELAY SUBROUTINE
BC RESTORE BC VALUES
A,(BC) AGAIN CHECK KEYBOARD
E AND WITH VALUE SAVEe
Z,ENTRY ; RELOOP IF A BOUNCE

**************************.***
*KEY ADDRESS CONVERSION BLOCK*
******************************

ilL, (401611) KEYBOARD PATCH POINT
(JUMPER) ,HL RETURN POINT SETUP
HL,ENTRY GET ENTRY POINT READY
(4016H),HL ENTRY POINT TO PATCH
06CCH RETURN TO BASIC

******************************
* COMMAND MODE CHECK BLOCK *
******************************

LD
RLC
LD
LD
LD
AND
JR
LD
INC
INC
RLC
LD
SOB
JR
JR
AND
JR
LD

;'

10
RLCA
RLCA

RLC
10
CP
JR

LD
LD
AND
JR

PUSH
LD
CALL
PDP
LD
AND
JR

EX
LD
CP
JR
LD
CP
EX
JR

ORG

LD
LD
LO
LD
JP

00019
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130 START
00140
00150
00160
00170
09180
00190
00200
00210
00220
00230
00240
00250
00260
00279 NOTRDY
00280
00290
00300
00310
00320 ENTRY
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00488
00490 AGAIN
00500
08510
00520
00530
00540
00550
00560
00570
00580
00590
00600
006H1 FOUND
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790

SEESPOT! Uses Muscle

In brief, SEESPOT! muscles its way into the
normal keyboard scanning process of the
TRS-80, but is careful not to destroy any other
utilities that may be patched into the same
place. If you are a program author, I strongly
urge you to consider this technique, because it's
especially frustrating for most of us, as average
users, to receive a machine language program
which effC{;tively cancels out any other pro
grams we are trying to use.

Once ii's going, SEESPOT! checks to see if
the computer is in command mode during a
keyboard scan (recall that shifl/up arrow is the
escape from the edit mode). If that checks out,
it continuously looks at the keyboard until it
spots the simultaneous depression of shift and
either of the twO vertical arrow keys.

If these three conditions are met, it can shift
into its own, independent keyboard scan. It
loops until it finds any other key depressed, or
until the shift/arrow combination is lifted. It
identifies the key pressed wilh address/data
conversion routines, and creates a graphics
character by tweaking the high bil of the byte.
When it's all done, it returns a graphics
character to the video display.

SEESPOTl may be entered using a monitor
like T-BUG or an editor/assembler. It is easily
relocated by changing the origin address in line
100, and takes care of its own housekeeping.

A BASIC listing is also provided. This is SCi

10 address 31729, which means you must re
spond to MEMORY SIZE? with that number.
I have taken care to place SEESPOTl low
enough that it should not conflict with most
other utilities that you may be using. It, tOO,
can be relocated, but you'll have to calculate its
location and USR(O) entry points.

Graphics on the Screen

How is SEESPOT! used? Load your SyS
TEM tape in place, or run the BASIC version.
The BASIC program (Listing 2) may be deleted
after il is run. A READY is returned to you,

BASIC to take a program and translate it for
our eyes. From the computer's point of view
(does it have one?), there's no use in stOring
PRINT as P-R-I-N-T; we humans are the only
ones who need to read that.

Instead, the TRS-80 stores PRINT as the
one-byte value of 179-which happens to be
the same value as one of the 64 graphicscharac
lers! So when it seesourvaluesof 183,169,176,
and 133. the LIST rouline says, "Aha, yes, a
computer command ... I will find it for this
funny human and display instead a pretty word
to read."

The result, in Iine710, is AUTONAMEDEF
CMD. We'll cover this ground in the future; if
you want to experiment, try to edit line 710 and
see what happens. For now, let's get back to
SEESPOTL

Look at Listing I, an assembler version of
the graphics program. I have to admit some
ambivalence about including a completely an
notated listing in this column. but some readers
have requested that I expand my blocks of hex
code for purposes of illustration-so [his is an
experiment. I look forward to your comments.
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10APPLICATIONS

r-- Continued/rom page 28-----------------------..,

Listing 2.

5 POKE 16553,255
10 FOR X ~ 31744 TO 31859 : READ A : POKE X,A : NEXT X
20 POKE 16526,0 , POKE 16527,124 , M% = USR(O)
30 DATA 42,22,64,34,114,124,33,27,124,34,22,64,195,204,6,227
40 DATA 125,254,91,32,3,124,254,29,227,32,86,1,64,56,10,230
50 DATA 24,40,78,203,1,10,254,1,32,71,33,54,64,203,1,22
60 DATA 0,10,95,163,32,12,119,20,44,203,1,121,214,64,32,241
70 DATA 24,217,166,32,214,115,197,1,0,2,205,96,0,193,10,163
80 DATA 40,201,122,7,7,7,87,14,1,121,163,32,5,20,203,1
90' DATA 24,247,58,64,56,254,16,40,4,62,144,24,2,62,128,130
100 DATA 201,195,227,3

and (he TRS-80 operates normally. Now de
press the shift, followed by the down arrow.
Type some letters ... aha! Indeed, graphics
on the screen! Try shift plus up arrow, and
type. You've got similar results. but different
characters are produced. Photo I shows the
letter/number combinations and the respective
graphics patterns.

Now. let's create a simple graphics string. in
the program. Start a line: 10 AS = .. and use
SEESPOT! to type graphics characters in
place. Close the quote marks, make line
20 PRINT AS, and RUN. There you are.

Now LIST the program-again, the graphics
characters are turned into BASIC command
words in the listing. Since the TRS-80 only has
256 different bytes with which to create every
thing-commands, mathemalics, letters.
graphics, data (Q tape. etc.-this shows one of
the great economies of computer "innards."
Our human languages are rich with leners,
numbers, symbols, punctuation, musical nota
tion and electronic characters. The TRS-80 has
but 256 choices out of which to build its entire

00800
00810
00820
00830
00840
00850
1313860 NQTYET
00870
00880
00890
0f19130
00910
00920
00930
00940
99959 GOTIT
00960
00970
00980
13"999
131909 NQBIT
011310 THERE
01020
01030
01040
01050
01060 AWAY
9113713 JUMPER
9Ul89
0U90
01100

RLCA
LD

LO
LD
AND
JR
INC
RLC
JR

LO
CP
JR
LO
JR
LO
ADD

RET
DEFB
DEFB
DEFB
END

; AND ONE MORE TIME
D,A , SAVE PLAYTIME VALUE

******************************
* KEY DATA CONVERSION BLOCK *
******************************

C,l SET UP SECOND COUNTER
A,e VALUE READY FOR PLAY
E CHECK IF A MATCH
NZ,GOTIT YEA, GO IF A MATCH
o INCRMT. SHIFTED DATA
C READY NEXT MATCH TEST
NOTYET , GO BACK AND TRY AGAIN
******************************
* GRAPHICS CREATION BLOCK *
******************************

A, (3840H) GET ARROW ROW AGAIN
19B SEE IF DOWN ARROW
Z,NOBIT GET GOING IF IT IS
A,99H UP ARROW SHIFT VALUE
THERE SKITTER PAST MATH
A,8eH DOWN ARROW SHIFT
A,O CREATE FULL GRAPHICS

******************************
* JUMP / RETURN BLOCK *
******************************

BACK AND DISPLAY IT
~C3H DEFINES JUMP COMMAND
~E3H DEFINES NORMAL LSB
~~3H DEFINES NORMAL MSB
START , DEFINE ENTRY ADDRESS
******************************

Listing J.

computer vocabulary. With that economy
come such curiosities as the "translation" of
graphics into command words.

Remember, though, that translation also
says "caution"-you may not edit a line con
taining such a graphics string! Even if you type
EDIT 10, ENTER and ENTER again, the
string has been completely redefined as you see
il printed in the list. Try it and see.

Here's a final suggestion for insanely ad
dicted BASIC programmers: It is possible to
use SEESPOT! to write your BASIC command
directly into the program, much like Web Asso·
ciates' TSHORT program. With the two-level
shift/arrow method, every BASICcommand is
available to you.

The hitch is this: they'll look like graphics
until you LIST the program! Game? (Heh
heh). Next month: Curiosities, Glitches, and
Secrets.

I would appreciate hearing the experiences of
readers who try using SEESPOTL Address let
ters to my home address, Roxbury, Vermont
05669.•

THE ASSIP1BLY LINE
From page 24

co HL,TABLE ;LOAD TABLE START
1.0 BC,7 ;LOAD NUMBER OF

:t:NTRlc$ IN TAijLE
co OE.IS ;ENTRY SIZE· I
co A,tKEY) ;SEARCH KEY

L(X)P ePi ;SCAN TABLE FOR KEY
JR Z,FOUND ;CO IF FOUN!)
ADD tlL.DE ;POINT TO NEXT

;ENTRY
JP PI::.LOOP ;00 IF Be NOT ZERO

In the above code, the ADD HL,DE does not
affect the PIV nag, which is used to test for an
entry count in BC of zero. Also, only the firsl
byte of each entry is tested by Ihe CPI and scan
ning for a certain state name requires further
processing.

Is there a cleaner way, you lazy coders? A
common technique is to use a terminator for
the table. (No, this is not a hit man from Fort
Worth who sceks out TRS·80 compatible
equipment suppliers.) This is a unique value
that never appears in the table entries
themselves. A commonly used value is - 1.
When a table is set up in Ihis fashion. the next
clUry after the last entry in the table is set to the
tcrminator value, and each comparison first
looks for the tcrminator before testing the table
entry.

This scheme is shown in Listing 5, which in
itializes the table with a terminator of - I. In a
variable-length table it is conveniclH (Q fill the
entire table first plus one entry with the ter
minator before dynamic entries; that way a ter·
minatOr always exists.

How (0 Use (Explelive Deleled) Tape

Level II ROM, as many of you I<now, con
tains a number of interesting stand-alone
subroutines. For those of you still using
cassette, we'll offer the following subroutine,
which reads or writes a cassette record (Listing
6). The calling paramctcrs must be set up in thc
following registers:

(HL) =13uffel arc~ fur l~dd ur Wlile
(B) =Hof bytC$ fOI rtad or write (0 =2S6)

(A) =0 for Cil$S¢lle dli,'c I or I fOI ('tiS-Wile dri~c 2
(C) =0 for read or 1 for write

After first starring the cassette and writing
255 bytes of zeros and a sync byte, the
subroutine. writes a cassette record of one to
256 bytes. The sync byte synchronizes Ihe tim
ing Level II cassette read romine to the start of
the data on the tape. Data to be written on the
tapc must be in the buffer before the call is
made to write.

It is good practice to checksum the data in
the buffer by adding all bytes logether. This is
thcn writtcn om as the first byte of data; a
subsequent read then compares the cassette
checksum with a checksum of the data that has
been read to vcrify it.

When using TRSDOS, it is a good idea to
t1isable interrupts by a 01 instruction before
CALling this routine. The DI turns off the
real-time clock intcrrupl to prevent inaccuracy
by the cassette software timing loop.•
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TRS-lir

(Dealer and Club Discounts Available)

IRS-8D HAROWARE
TRS-80 Level 14k $495.00
TRS.sO Level II 4k __ .. _.. $625.00
TRS.sO Level 11 16k w/kp __ .$760.00
Expansion Interface $275.00
Lobo Interface (handles 5", 8" and

hard disks, includes DOS) . . . . . . $495.00
200 NS Memory lLifctimeguarantee). $100.00
Dual density Module for TRS-80 ....$230.00

(Makc~ all drive~ Dual Densily easy to inslall)
TRS.sO Mod II, 32k 53,195.00
TRS.sO Mod II, 64k . . . . . . 53.695.00
TRS-80 L Printer III . . . . . . S1,850.00
MOD illS! Disk _ _$1,050.00
MOD 11 3 Disks _$2,200.00

II
Still the Best DOS for your ~

NEW DOCUMENTATION lRS-80!
that will make your TRS·80

COME ALIVE!
+ + + CHECK THESE PRICES + + +

IRS-8D SOFTWARE
MODI

DOS 3.0(New Documc:ntalion) ..•. $ 65.00
Documenlation Only $ 10.00

Level III Basic $ 45.00
Editor/Assembler (Casselle·level 11 16K) $ 27.00
fortran $ 90.00
Assembly Language $ 90.00
CP/M _ $140.00
C-Basic ...............••••..... $ 90.00
Adventure (diskette) $ 25.00
UCSD Pascal (CP/M) $295.00

MOD 11
General Ledger (1200 aeelS.) $495.00
Inventory Control $595.00

USE YOUR
FOR MORE
1liAN FUN AND GAMES

MAlLROQM, PUJS 575.00
1\ vHsatilt and po~rlullnalilngprogram to pntUlabel$

b).'~l cod"".) IIp, CIly. Slat ... n/Slomef I[) code.
even last name Sorts b).' ;'11'1)' code '" mlflules and $lores
sequenllany '" 1I !;Ing~ srl1ng lapplOJI. \500 records pef
d,!JIette) Includes AlITOPRffl s...ppl:f<d on cfi~le

THE DATA 008BER $49.95
Dupll(M~any program tape to TRS-80 quality RKOtl·

~ructs Wte pulses 10 ensure accurllie ClOADs PcrmiU
NSy Ioadlng d ~n poor qualitycOfNTltrc::ilIl tapes...,;th
out (Of'l$Ulnl velum«: adjusting. Mollty'~ gwr"mtt if
nol satisfied

THE El£CTRIC SECRETARY 575.00
A powerful word PfO':;..~sor 10 tum ){lUI TRS·80 into /In

/IulOrn.:lllC typewriter Features page numbering. mo.."bIe
rn.:lrgir.s.IIt'/Id<%...an"bt/: page length. /ll'ld tiUe Coffittring.
En!!:1 leXl. leo.ise. COIT("d. and oulpullo ponter page 101'

mane<!. ju~,roe<l. even hyphenated as requuoo. Cr05S'
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City

Address

CARD NO. HANDllNG CHARGE $1.00

TOTAL
EXP. DATE Tenn. RC$. add 6" SalC$ hJl

Send Check or Money Order to:

$ []()rnlllJifU
lIJ()rlll I NC
625 Main Street

Nashville, TN 37206

PHONE ORDERS

615/242-3494
O1/f inlormQlion lor TOLL FREE NUMBER

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
Quao. Description Unit Price TOlal

·TR$·80 IS ~ 1f~detnaro 01 Ine Tandy CO'I)

use, g'ouP d'SI;OunIS ava,Iaole
Dea'P,t ,nQ","eS ,"v,lCd

UPPER/LOWER CASE CONVERSION S20.00
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(Ol1Ul,ns SlC'P'bysIcp ,rrstrul:tOtls. poltU. and ne<:~SiI'Ysoft·
ware on ciISSeIle 101 <,"ll"o(' r(...",rsal PCho. lIord~k li1e
lee<! toWnt:S

""Reader Service-see page 178



"The Cat became
well known for his

convention antics, strutting
about in Tabby ears
and a striped tail. ..

H ere"s Captain Eighty. in his Woodfern
and Boldword investigative rcproter dis·

guise, checking back into the office after an ex
haustive look into the sad demise of the
Cheshire Cat Software Company.

The Cheshire Cal began almost at the same
time as Ihesoftware industry. One talented pro
grammer began the company by marketing his
own creations.

Grew with the Industry

As the fledgling industry grew, so did The
Cheshire Cat Software Company. The Cat, be
Came well known for his convention antics,
struuing about in Tabby ears and a striped tail.
much to the amusement of his followers and
rivals alike. He had style and personality, was
beloved and trusted by both his cuStomers and
his peers.

As time wore on the Cat'sadvenisements·ap
peared on a grand scale in all the computer
magazines. His software line was a cross sec
lion from major producers coasl 10 coast. Dur
ing these early days the Cat's reputation was
well deserved. He cared personally for his com
pany and a few mistakes got past him.
Morc importantly. Chcshire Cat made money.

Meanwhile, he acquired production or dis
tribution rights to everything that looked good.
He was a consistant winner.

Then it went sour. but where? The culprit
seems to have been the omnipresent big bucks
business software markct. A brilliant west coast
CP/M author made a great package available
to Cheshire Cat, Inc.-so the story goes-and
the potential Kilobuck return required a multi
kilobuck investment. Translating the business
package to BASIC and debugging it was a time
consuming. money-draining project that
dragged on for months.

Authors Unpaid

Meanwhile, the software companies and
authors of programs thai made up Cheshire
Cat's dependable line weOl largely unpaid-a
situation which might have been tolerable, if it
hadn't been for the bouncing checks.

Salesmen. hired 10 boost the Cal's sagging
sales, left almost as soon as they arrived. In
despair. programmers and other Cheshire starr
departed, as even their paychecks were re
turned to them unpaid. Quality control spiraled
downward to the point where cassette labels
and documentation consisted of lillIe morc
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than faded gray photocopies of better times.
Tapes that had been very carefully produced in
the past. crashed with increasing predictability,
leaving dealers and customers frustrated and
furious.

Cheshire Cat. Inc., if not the Cat himself.
had become an industry joke and an industry
paranoia in one stroke. The rumors began to
ny. Cheshire was bankrupl, went one slory.
They were bootlegging everybody's soflware
went another.

For those companies with bad Cheshire Cat
checks to deal with, anger was mixed with a
touch of sympathy for an old friend somehow
gone wrong.

The Captain Takes Some Advice

A lovely and sensitive lady, one that this
Captain respects, asked me recently, upon
hearing about Cheshire's break.down, "Why
kick the guy, whcn he's down? Give him a
break."

She's right of course. The Cheshire Cat 's not
a bad sort.

Kick him! No, there's no vendetta here, only
the public's right to know the facts.

l""J""he major asset of most businesses is in
..I. ventory. Purchasing inventory is probably

the largest single use of cash. regardless of the
nature of the product bought and sold.

The speed of its turnover has a major effect
on the cash position of the business. A sales
slowdown reduces the amount of cash that is
available, and fasler sales will liberate cash 10

pay increased expenses Ihat can be expected
during these innationary times.

This is where a computerized inventory
management system can be very valuable. By
knowing your inventory and its sales history, a
businessman can reduce inventory and the sub
sequent cash outlay by liquidating slow moving
slock while increasing his gross by concen
lrating on those items which move best.

IMS by Radio Shack

Recently Radio Shack introduced an Inven
tory Management System for the Model II,
catalog #26-4502, that represenls a significant

And the fact is, as of this writing, the
Cheshire Cat is on the comeback trail. His busi
ness program is debugged, his inhouse pro
grams are still compelitive, and though he lost
some programs, others are in produclion. But
the talk of bootlegging and shady practices will
no doubt persist for a long lime.

If there is a lesson in all this. it would seem to
be dirccted toward software producers and
would be programmers. There is a tendency to
place pedestals under those who are prominent
in any field. When elevated to lorry heights
even small mistakes can balloon into disasters.

Marketing computer software is a business, a
sometimes crucl and demanding busincss that
can swallow up the ill-informed and the
unaware. It is not enough to be a good pro
grammer. You must also be a salesman and
crack Private Eye.

The Cheshire Cat Software Company has
n"ow disappeared from magazine pages. They
seH only in-house software, and, though I feel,
the Cat will eventually pay everyone who has a
claim against him, his business will never be the
same. It's sad. He was my friend and I liked
him.•

improvement over the ICS available for the
ModelL

It requires a 64K Model 11 system with one
disk drive, and a line printer capable of printing
132 characters per line (such as the Line Printer
I. or III). IMS stores 3.000 stock items, and
features a rapid review of current inventory
Slatus.

The program takes full advantage of Ihe
screen capabilities of the Model II. Extensive
editing and maintenance oplions are available
with screen formatting. which makes these con·
trois easy to use. The system offers comprehen
sive ordering and receiving including multiple
orders of the same item. It has a rapid and easy
lo-use sale-posting-routine. Sales transaclion.
inventory and ABC code analysis reports are
printed.

The system also has provisions for a 200
name vendor lile, and a complete vendor
listing. To aid in maintaining the inventory, the

Continue to paRe 32
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NEW RELEASE FROM CCC!!!
The Restauranteur's Consultant

By Ty Halderman
This food and beverage management tool dramatically

reduces the human factors in food cost analysis. Those tasks
required to effectively operate any restaurant or food service
business. Over a half doven reports give uniform, accurate and up
to the minute information for profitability. And, handling of daily
cost changes requires only minutes per week instead of hours,
because the Consultant makes all necessary conversions from
your case prices. Reports include:
1. Menu Recipes.
2. Ingredient Listing.
3. Supplier Master File.
4. Complete Listing of Food Cost Analysis.
5. Food Cost Summary,
6. Input Data Sheets.
7. Batch Update.
32K Disk $750.00

·Tradomark 01 RadiO Shack,

a Tandy Co

, ," "
{,{.~1-IU ."-,

TRS·80· OWNERS:
• Let the computer write your "Basic" programs for you!
• Draw pictures, animated figures, data forms!
• Create a library of displays!
• Produce "Commercial" grade software!

TM
~'/7""'~

The Magic Cursor is a Revolutionary Family of Products which
provides a dramatic new method of reproducing drawings and
displays that you create on your screen. It makes both simple
displays and complex interactive data input forms. Itstores a "BASIC
PROGRAM" on disk (or tape) ready for you to execute alone or as a
subroutine. It produces screens in both standard and wide screen.

It is available for any level 2, 16K or larger system with tape or disk.
An optional version is now available which creates an assembly
language program.

Be sure to pick out the system that fits your present needs and
order it today. You may upgrade your original copy by paying the
difference and a moderate service charge.

MAGIC CURSOR PROGRAMS

THE BABY CURSOR allows you to easily create screens (including
graphics) on your video. A powerful command then generates the
BASIC instructions to recreate the screen. For the first time, a
program for automatic generation of video display forms. (16K Tape
or 16K Disk) ' ... $24.95

THE MAGIC CURSOR I additionally makes sophisticated Data Entry
and Display easy. With Magic Cursor I you define the Data Entry or
Display fields directly on your screen. The definition commands
generate the BASIC instructions to implement the Data Entry and
Display. The Magic Cursor 1has commands which move, center and
duplicate blocks of graphical or alpha/numeric displays. You can
even justify text. (16K Tape Only) $79.95

THE MAGIC CURSOR II adds the power to write animated games
easily in BASIC. The Magic Cursor II allows you to reload previous
screens either from memory or from Disk. You can then modify them
and store either the modified screen or only the changes. (32K Disk
Only) $99.95

THE MAGIC CURSOR III will be available soon for the new Modelll
Computer (32K One or more Disks) ... $149.95

THE MAGIC CURSOR IV provides the features of Magic Cursor II
but stores an assembly language program (32K Disk
Only) .. $99.95

Ca 7 I J 474·2428 Or oroer by mail Master Cnarge Visa Ce"lhea CneCl< 0' Mo"ey O'oer accepteo
Perso"al Cnec~s requl,e 14 oays to clear COO orcollecl calls not accepted Softwa,eguara"teed
h." ,eplacement o"ly P"ces subjeCt to Cl1a"ge w,tnout rlOtlce Some programs suppllea on cassette
t~lJe For d15~ "e{SIO"S, Ine Casselle supplrea "",II automatically creare a o's~ 1,le



fOACCOUNTANT
From page 30

system generates physical inventory worksheets
and automatic file up-dales.

1M3 represents automation of a concept of
inventory management that is used by many
large corporations. Basically, it ranks sales ac
cording to volume. The top 20 percent of items
sold in terms of sale dollars are classified as
category A. the next 30 percent as B, the next 20
percent as C, the next 20 percent as D and the
bottom 10 percent as E.

During the first year, the system requires that
you enter an estimate of sales by item as its
basco Consequently. if your estimate is off the
system rcpom will be off.

After onc year actual sales figures will be
used and the reports will be morc useful.

The ability to stratify sales by volume is an
excellent 1001 when a stable stock is main
tained. If you generally stock the same items,
this system will allow you to concentrate your
dollars in items which will generate the highest
sales volume. Items with the lowest demand
will becomc apparent in the E category very
quickly.

Unfortunately, thiS systcm docs not work
well if there i~ an uneven demand for your
product. In the~e cases another type of inven
tory cOlllrol is required. Such IMS features as
the inventory location, the profit earned on
sales, and other activity reports are still useful.

Changing Price

From an accounting point of view, IMS of
fers a significant improvement over the ICS
system on the Modell. The effects of changing
price in the master file are spelled out in the
manual. When merchandise is rC1:cived, the
screen displays the current price on file and
allows you to change it.

However, the manual cautions you that you
have just changed a unit price. and thereafter,
all reports will use the new price. If you change
the price each time a new item is received, the
inventory COSt on the IMS system will approx
imate Last In First Out inventory valuation.
However, this system is clearly not intended to
be used for accounting inventory valuation.

Perpetual cost and perpetual selling price is
calculated based on sales and receiving data.
Take warning-thc perpetual sellIng price may
not be the actual selling price. IMS does not ac
commodate selling prices other than the stan
dard price on the mastcr file.

When sales are entered. only the unit sales
are entered. IMS prices those sales for you. If
the actual sales price is different, it will be
nC1:essary to alter the master file price before
recording the sale. Only if this is done will the
IMS sales figures balance to the sales journal.

Another problem can occur during sales en
try. Sales are entered by batch and these can be
edited prior to posting. In batch entry control,
totals should be used to guarantee the accuracy
of the entry process. But there is no edit 10 in
sure the stock number entered is valid and the
sales entry subroutine docs nol generate any
conlrol tOlals.
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In the event of a data entry error. the update
or posting run mUSt be made before the error is
identified. If there is no match between the
stock number entered and the inventory master
file, an error message is indicated on the trans
action register. and the entry is ignored. If a
greater quantity is entered than is present on the
master file, then the entry is also ignored.

If sales transactions arc not posted promptly,
data entry errors can remain undetected for
some time. If you delay the entry of receiving

fOREMARKS
From page 8

up Exidy and the Sorcerer. Personal Micro
Com pliler , Inc., is the new name of Microsette
Co. The plans are to sell the PMC by mail. Ob
viously. it will take some time to build a dealer
and service network, though a start, via the Ex
idy salcs, has becn made.

IBM Emerges ... Slightly

The first approach of IBM to the microcom
puter market was to back off and wait. And,
too, there were some worries among the top
brass about the effect of government regulation
should they take over the micro market as they
had the larger computer markets. This earlier
dominance was bringing enough heat.

Not much happened until Tandy (Radio
Shack), a firm with a good marketing plan, got
into the field. Tandy's first year of production
was sold out in a couple of weeks and they have
becn playing "catch up" ever since.

Tandy down-played their success, not want
ing IBM and other big firms to know what was
happening. They issued very modest statements
on production. But the corporate balance sheet
told the story for anyone used to reading those

From rhat hint at Hanover, / traced the TRZ
ro an office in Amstelveen, Netherlands. It
was now being <:alled the Video Genie System,
definirely a Hong Kong type of name. No
motter, it looked like it might have great
possibilities in the right hands.

paperwork, obviously, your sales figures will be
inaccurate.

Despite problems, the Inventory Manage
ment System represents a major stride forward
for Radio Shack. With the proper controls in
stalled, it can prove an effC1:tive inventory
management guide for the small businessman. I
hope Radio Shack will follow-up with an IMS
dcsigned for a fashion or seasonal business that
will utilize some of the super features of this
program.•

things. Despite a disaster in CB and a serious
downturn in hi-fi sales, Tandy reported record
sales that had to be coming from somewhere.
IBM began to move.

Every now and thcn rumors in the trade press
reported that IBM was entering the microcom
puter market. Word leaked out that they would
be showing their personal computer system at
an upcoming show, but somehow the expected
system never materialized.

I new to Germany in mid-April and drove to
Hanover, in the North Central part of the
country. Here they hold a week-long fair every
year where nearly every product made or sold
in Germany is on display. There are 23
buildings on the fair grounds, and the atten
dance is usually well over 500,000 people.
Many of the firms exhibiting have permanent
exhibits and pay $75,000 or more a year for
them-all for that one week show every April.

I had my first good look at the new IBM Per
sonal Computer. Full color. I took some pic
tures just to prove that there was such a beast.
I'll try to get more dala on the unit for you.

The IBM looks first rate. The color is good
and it has its own monitor. But will IBM muff
it?

The recent articles about Texas Instrumems,
for example, and the TI-99/4 seem unanimous
in dismissing them as a serious contender in lhe
micro computer market. Fortune Magazine has
run several articles on the subject and I don't
know of anyonc in the industry who disagrees
with the evaluation made by Fortune. Texas In
struments is proof that even the biggest of them
can make horrendous mistakes.•

After look.ing for over halj-a-year, I finally
found themyrhical Hong Kong TRZ-BO! Here
it was at an industrial fair in Hanover, Ger
many.



Fine Tools For Skilled Programmers
Three Utility Packages For Your TRS-80*

•••

totally disregards protection codes. It
can also be used to randomly check all
350 sectors of your disk for read errors.

You don't know the whole file name if
you haven't got the password, so the
Password program has b~en included
in the Disk Scope package. This
machine-language utility not only gives
you a password for files, but for whole
disks as well.

Whether you're a novice or a pro, if
you use a disk system, you need Disk
Scope.

This package requires the following
minimum system:

1. A TRS·80 Level II with 16K RAM.
2. An Expansion Interface.
3. A single disk-drive.
4. Any compatible Disk Operating

System.
Pkg. 0139RD (disk-based version) $19.95

Need to check out a disk? Perhaps
you want to see how the files are
stored, or you forgot your password. No
problem! You've got Disk Scope.

If you know the name of the file, the
Fileloc program will show you what
tracks and sectors on the disk contain
that fite, as well as how much memory
the file takes when loaded into RAM.
This works for both program and data
files. Fileloc then allows you to print
the information, restart the program or
exit to BASIC. The information ob
tained allows you to use the
Cdiskprogram effectively.

Cdisk is a powerful little BASIC utili
ty and test program. It will allow you to
view any track and sector on your disks
in ASCII, Hex and screen POKEs. It

FOR THE TRS·80· 16K. 32K OR 48K.

PROGRAMMING
POWER!.

Let IRV put power
in your keyboard

Input shorthand: programmable keyboard up i
to 255 characters per key plus a pre-program
med command set.

Relocate lines by simply changing the line
number. Merge lines and relocate command
blocks in the listing with simple one keystroke
routine plus the Level II EDIT command.

Video screen editor has full cursor control. full
power over anything that appears on the screen
including line listings and graphics.
On casselle (DOS compatible).
Order No.0250R $24.95.

Disk Editor

Q
I

DiSk Editor is a powerful machine-lan
guage utility program that will allow you
total access to ANY byte of information
in ANY sector in ANY track of your
diskettes. It is a fast, simple, and effi
cient method of modifying files, whether
BASIC program, system programs, or
just data. All commands are readily ac
cessible, with no need to refer to a com
mand lable.

With Disk Editor you can examine, al
ter, add, and delete information with
ease. Information can be retrieved from
the disk by supplying track and sector
information, or by giving the filespec.
You can even search the disk for a spec
ific string of characters (up to 8 charac
ters long).

If you need hardcopy, use the L1NE
PRINT command to send a copy of the
video display 10 your lineprinter.

You can transfer command from Disk
Editor to Radio Shack's DEBUG and
back, allowing dynamic debugging of
disk If0 procedures.

Disk Editor is compatible with TRS
DOS 2.1, 2.2, and 2.3, as well as with Ap
parat's NEWDOS. It is even capable of
reading disks made by Percom's Micro
DOS.

There are two versions of Disk Editor;
one is for a 35 track DOS, and the other
is for a 40 track DOS. Both are included
in this package.

This package requires the following
minimum system:

1. A TRS·BO Level II with 16K RAM.
2. An Expansion Interface.
3. A single Disk Drive.
4. Any compatible Disk Operating

System. (Disk Editor is not com
palible with VTOS 3.0.)

Pkg. 01BORD (disk·based version) 539.95.

•A Hademark 01 Tandy Corpolation

Instant Software~
Prices subject to change without notice.

PETERBOROUGH, N.H. 03458
603-924-7296
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InstantSoftware"INew Releases I

,---FOR THE ARMCHAIR PILOT--....
Introducing two NEW software packages for those who yearn to fly.

These four simulations can take you from instrument landings to night
time photo-recon missions, you can be a bush pilot or an air traffic con
troller. We're Instant Software-Fly us!

Flight Path

Night Flight

troller. The lives of hundreds of people
become your responsibility as you
guide aircraft through your control sec
tor to a safe landing.

You'll have to deal with differenl air
craft requirements, wind change warn·
ings and potential midair collisions.
But no matter what happens, you must
bring in twenty aircraft safely on your
tour of duty.

Precision Approach Radar combines
the skills of pilot and Air Traffic Con
troller. You become the pilots' eyes as
they try to land in limited visibility con
ditions. Your commands guide the air·
craft on their approach to the field
and a safe landing.

The Flight Path package covers both
sides of flight procedure. from the thrill
of flying to the tense drama of air traffic
control.
Order No.0171 R. S9.95.

and landings with a full on-screen
display of the landing field. Or. you can
go on a mission, follow the radar vectors
10 your target, and get your photo
(hopefully returning safely 10 your air
base without being shot down).

This program simulates the flight
characteristics of a real aircraft with
pilot input for all flight maneuvers. Dur
ing the flight, you are supplied with a
real-time stream of flight information,
navigational aids, glide-slope markers,
and landing field information. The in·
structions with this program can prac·
tically teach you to fly.

Somewhere out on the cold, gray
North Atlantic, the Bismarck tries to
elude her persuers. Your photos are
vital. Launch yourself into the night sky
with the Night Flight package.

Order No.0117R. $9.95

The Flight Path package will let you
experience all facets of modern day
aviation.

Mountain Pilot transforms you into a
daring bush pilot as you fly badly
needed supplies to a remote gold min
ing camp. You'll have to cross a hazard
ous mountain range, while struggling
with headwinds, tricky navigation and
rapidly diminishing fuel.

WatCh your airspeed, altitude and
rate-of-climb or you could stall·out and
crash. If you deliver your supplies, you
can't relax; you must return over those
mountains with a heavy cargo of gold
bullion.

O'Hare is a control tower simulation
where you become an Air Traffic Con-

May, 1941-The dreaded Nazi bat·
tleship, the Bismarck, has broken out of
the North Sea and is now somewhere in
the North Atlantic. Your mission is to
make a nighttime photo reconnaissance
flight over the Bismarck. These photos
will help the Admiralty determine the ex
tent of damage done to the Bismarck in
a previous battle and whether the British
fleet has a chance to sink the German
pocket battleship.

The Night Flight program lets you
take-off, fly, and land a propeller driven
aircraft. You can practice approaches

..

--=--=-=--=-

• Mountain Pilot. O'Hare
• Precision Approach Radar

".

I
··. .

• : I

1

TO ORDER: Look for these programs at the dealer nearest you. If your store
does not stock Instant Software send your order with payment to: Instant
Software Inc., Order Dept., Peterborough. N.H. 03458 (Add $1.00 for
handlingl or call toll-free 1-800-258-5473 (VISA. Master Charge and
American Express accepted)_

For a free catalog listing over 200
programs write: Instant Software
Catalog Dept.,Peterborough.N.H.
03458.

•A trademark of Tandy Corporation

InstantSoftwareM

Prices subject to change without notice.

PETERBOROUGH, N.H. 03458
603-924-7296



InstanfSoftware"!New Releasesl
~--FOR THE PRUDENT BUSINESSPERSON--~

Check
Management

System

THE ONE·D MAILING LIST
Here is a one·disk mailing list

system, with fast storage and retrieval
for names and addresses. You have up
to 17 categories of selection. Disk ver
satility allows you to add, delete, or
change the numerous details stored in
the system.

MAILING LIST FEATURES
-Automatically sorts names
(alphabetically and by ZIP code).

-Rapid access to any name on file.
-Easy error correction and recovery.
·Prints selective name listings.
-Revise or up-date listings at any time.
-Up to 2500 names on-line (with 4
drives).

CHECK MANAGEMENT
SYSTEM

The Check Management System was
created to provide you, the small
business owner or individual, with a
system for writing checks and maintain
ing records.

This program allows you to make
check entries, edit or correct the entries,
print the checks, and search and display
check records by check number, code,
date, description, or amount.

You'll be able to maintain a complete
record of all your checks on disk for fast,
easy access. You can record all your
checks as you write them, have them
automatically printed on fan-folded,
pin/tractor feed check forms, and locate
any specific check within one minute.

The program will do all the arithmetic
for you, maintain a constant running
balance, and, if you make a mistake,

-Up to 17 mailing list categories.
-Prints a list of all names on file.
-Prints mailing labels.

The ONE-D MAILING LIST package is
designed to be used with the following
minimum system:

1. A TRS-SO Level It Microcomputer
with 16K memory

2. An Expansion Interface with up
to 32K RAM

3. A single disk-drive (with option
for up to three additional disk
drives for extra storage space)

4. A line printer
5. Any compatible DOS for the

TRS-80
Order No. 0123RD $24.95

allow you to correct your records
without having to go through all the
checks.

A Code command and Search routine
allows you to print a list of all checks
written for specific expenses. This is a
great aid when tax time comes around.

The program can print check reports
with your name or your business's name
and account number at the top of each
report.

This package requires the following
minimum system:

1. A TRS-80 with 16K of memory.
2. An Expansion Interface with 16K

of memory.
3. Two minidisk drives.
4. Any compatible Disk Operating

System.
5. A pin/tractor-feed line printer.

Order No. 0147RD (dlsk·based
version) $39.95.

The One-D
Mailing List

I a TEST
Ever wonder what your I Q is? Well

here is the chance to find out, in the
privacy of your own home, and have fun
doing it. With the I Q Test program, your
TAS·aO will administer and score an in
telligence test in a mere 30 minutes.

For variety, there are three
equivalent tests, each consisting of 35
questions. These questions are de
signed to test your knowledge and
problem solving abilities.

There are not too many of us who can
justifiably claim to be a genius, but
here is a chance for you to find out! For
the TRS·80 Level II 16K. Order No.
D157R $9.95.

~--FOR THE INTELLECTUAL CHALLENGE--~
MIND WARP

Are you a problem solver? Do you en
joy narrowing down possibilities until
you've reached a solution? Then the
Mind Warp package is what you've
been lusting for!

This two-part package includes:
• Mind Twlst-A mastermind-type
game but with a "twist." Try to guess
the computer's secret digit sequence.
The computer will score your guesses.
• Mind Bender-A multi-level game
where you must ferret out the com
puter's secret code. You have a choice
of deciphering a three, four, or five digit
code.

It's no enigma, the Mind Warp
package is for puzzle lovers
everywhere. For the TRS-aO Level II 16K.
Order No. D118R $9.95.

InstantSoftwareM

"Reader Service-see page 178

Prices subject to change without notice.

PETERBOROUGH, N.H. 03458
603·924·7296
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More for Less.
Speed. Capacit~ Price.

The Vista V-80 mini disk system
is 8 times faster than the
TRS-80, 23% more
storage capacity, and
costs only S395,
Compare our performance to
Radio Shack's TRS-80'. Then
match our price with theirs. Then
decide which one is for you.

Features
• Vista offers 102K bytes to

Radio Shack's 89K. That's 13K
more bytes per drive for Vista.

• The V-80 operates at 12ms versus 40ms
for TRS-80. Our drive can operate at 5ms, but
only 50% of TRS-80 will operate at that speed;
therefore, Vista has purposely set the access time
at 12ms.

• Totally compatible with all available disk operating
systems.

• Upgraded system. Increased storage and speed
patch supplied at no charge by Vista.

• Drives are interchangeable for any location from
Drive O-thru Drive 3.

• Immediate Delivery.
• 120 Day Warranty

Prices:
Single Drive System $395
Two Drive System $770
Four Drive System $1450
·TRS-eo is a registered trademark. o! Aadio Shack, a Tandy Company

TYPICAL CONFIGURATION

Vista Expansion Module
The expansion Module provides a double density modification
to your current Radio Shack interface that allows you to format
diskettes in either single or double density. In double density
format, your Vista Drive increases your storage capacity up to
204K bytes on a single 40-track drive.
To insure the highest performance possible, without com
promise, we recommend that you use Vista disk drives in con-

Single Density Configuration (102K Bytes) junction with our Expansion Module' For a demonstration on
your system call TOLL-FREE 800·854·8017

m · Price $239.00 (includes all hardware and software)

*Vista cannot guarantee Radio Shack drives to operate 100% in double
density.

• The Vista Computer Company 1401 Borchard Street. Santa Ana, California 92705.714/953-0523
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Bigger IsBetter.
Expandable storage. Greater Versatility.

The Vista Model 11* Disk Expansion
System provides one, two or
three drives, and adds
up to 1.5 million bytes
of storage.
You say you want more disk stor
age, more programming versatil
ity ... at a reasonable price. Say no
more. Our Vista Model II Disk Ex
pansion System may be just the an
swer for you. Choose from 1, 2 or 3
drives, already mounted. Each ad
ditional disk drive will add about
1.5 million bytes of on-line stor
age to your system. Buy only
what you need now. As your
needs grow, you can continue to
expand your capacity by adding
another drive. It's that simple.
But the best part we've saved for
last. The price. It's cheaper than
Radio Shack, yet our Model II will do
everything Radio Shack's expan
sion system can do. The only differ
ence is our Model II will keep on working long
after most others have stopped. That's why we are justifiably
proud of our product's high reliability. And our 12D-day warranty. Actually, it's
not hard to stand behind a product - that works - if you know what we mean.
"Model II is a registered trademark of Radio Shack, a Tandy Corporation.

COMPARE OUR INTRODUCTORY LOW PRICES
1-drive Expansion System $1,000

2-drive Expansion System $1 ,550

3-drive Expansion System $2,100

Additional Drives Only $ 525

NO WAITING • IMMEDIATE DELIVERY.
-----------------------------------------
ADORESS _

NAME PLEASE r1I ONE:

o CHECK OR MONEY
OROER

o CREDIT
CARD

DC.C.D.

Item Quantity Price

Sublotal 1

Calif. Res. add 6% sales lax ----I
Per-Unit Shipping and Handling ----I
($5.00 UPS· $7.50 UPS Blue) ----I

Total 1

CITY STATE _ZIP-- PLEASe QiAAGE MY CREDIT CARD: 1- +-- -+ 1

TELEPHONE ( 0 MASTER o-tARGE 0 BAN< AMEAlCARD VISA

OPTIONAl CARD NO. L -'-- ---'. I
COMPANY AFFIUATIQN EXPIRATION DATE _

TITLE PAINT EXACT NAME
OF CARD HOLDER _

INTENDED APPUCAnoN _

_____________ SIGNATURE _

m The VI,ta Computer Company 1401 Borchard StreeloSanta Ana. California 927050714/953-0523
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"The TRS-80 co-stars helping
the world famous Good Guy

in his fight against Evil. "

Centronics Price Hikes

Centronics Data Computer Corp., Hudson,
NH recently raised prices on most of their
printers. parts and services.

Cemronics printers which are compatible
with the TRS-80 are the 730 and 737 models.
Prices of these models were increased by six
percent. bringing the suggested retail price of
the 730 to $795 and the 737 10 $995.

Parts fOf the 730 and 737 models were raised
eight percent in price. Service, other than carry
in, was raised to percent. Carry·in service rates
have nOl changed.•

Mailgrams Can be
Transmitted by TRS-80s

The TRS-80 Level II can now be used to send
Mailgram messages. Mailgrams are an existing
service offered jointly by Western Union Elec
Ironic Mail, Inc. (MUEMI) and the U.S. Post
Office. Initiated electronically, the hard copy is
delivered anywhere in the 50 states with the next
business day's mail.

The advantages of Mailgrams have been con
sidered to be their speed, compared to regular
mail delivery, and their cost, compared to tele
gram rates.

Tandy Corp. has developed a Mailgram
package and negotiated with WUEMI to ar
range access to Mailgram services for TRS-SO
users via a toll free telephone connection.
Message storage of text, mailing lists, etc., is
also available.

Accounts must be established with WUEMI
if you wish to use the service. Rate sheets and
service agreements for accounts are included
with Radio Shack's Mailgram package. Ac
counl customers will have lower rates than the
general public.

If the WUEMI account is not approved, the
Radio Shack package may be returned for a full
refund. The request must be made within 60
days of the purchase.

The minimum system required for the Mail
gram package and service is a 16K Level II with
an expansion interface, RS·232·C serial inter
face board and Telephone Interface II..

NJ Personal Computer
Show and Fleamarket 80

The New Jersey Personal Computer Show

38 • 80 Microcomputing, July 1980

and Fleamarket will be held Saturday apd
Sunday, Sept. 27 and 28, at the Holiday Inn
(North) Convention Center. Newark Interna
tional Airport.

The show is designed with residents of New.
Jersey, Connecticut and New York state in

. mind. It is being promoted as a show for hob
byists and small businesses.

Besides thc traditional indoor sales area,
there will be an outdoor fleamarket.

Indoor or fleamarket exhibition/sales space
may be reserved on a first come first serve
basis. Indoor booth space costs S180. includ
ing table, chairs and electric current. Flea
market space cost $7 per day.

Contact Kcngore Corp.• 9 James Ave .• Ken
dall Park. NJ 08824 for further details.•

Help the Staff

Help stave off the visual im
pairment of the 80 staff. A re
cent study conducted by the ed
itors links the rise in myopia
among 80 employees with the
influx of single-spaced ver
biage.

Help the fight against
myopia-send your material 10
80 DOUBLE-SPACED. Or
give to 80 Fund for Bifocals.

Thank you.

Microsette Becomes
Personal Micro Computers

Microsette Co. has changed its name to Per
sonal Micro Computers, Inc., to reflect its ex
panded product line. The company will be of
fering peripheral products as well as continu
ing to produce Microsette blank cassettes and
Microsette program duplication services.

New products from the company include
Fastload, Joy-SO, ROM Extender and Pro-SO.

Fastload is an interface between the

TRS-80 and Superman comic ixHJk

TRS-80 Guards Metropolis

Superman has inhaled poisonous kryp
tonite crystals and his super human powers
are fading.

How will he save Metropolis from the evil
designs of Major Disaster? How will he rescue
the crashing jetliner. turn the flood waters
back to their basin and contain the nuclear ac
cident at the Metropolis power plant?

This is a case for ... TRS-80.
Radio Shack and the creators of Superman.

D. C. Comics. Inc., have teamed up to pro
duce a Superman comic book, "The Com
puters that Saved Metropolis." The TRS-SO
co-stars. helping the world famous Good Guy
in his fight against Evil.

Radio Shack considers the comic a teaching
aid. It is available free from them at Adver
tising Depl. CC-I, 1300 One Tandy Center.
Fort Worth. TX 76102.•

CfR-41 recorder and the TRS-80 parallel port
which loads standard tapes 16 times faster
than the usual baud rate.

Joy-80 is an analog-to-digital converter
which may be used as a joy-stick for games or
an input device for light level sensing, voice in
put and sound sensing. etc.

ROM Extender plugs into the TR$-80 to
decode and access unused 2K space in the
memory map. It is possible 10 gain up to 2014
bytes for common machine language pro
grams.

Pro-80 is a prototyping printed circuit
board with a 4Q-pin connector for assembling



peripheral circuits, such as those which are
printed in computer magazines.

All of these products are add-on peripherals
for the TRS-80 Modell, Levell!. For further
information write Personal Micro Comput
ers, Inc., 475 Ellis St., Mountain View, CA
94043.

Reader Service v 160

Lowercase and
Symbols Generator

CG-16, a lowercase and graphic symbols
generator for the TRS-80, is available from
G. P. Ass., P.O. Box 22822, Sacramento, CA
95822.

It provides video display of lowercase letters
with descenders for word processing, electronic
symbols, game symbols and, for video graph
ing or graphics, thin line graphics and half-tone
characters.

CG-16 is compatible to all disk operating
systems, Level II and Disk BASIC with modi
fications. It comes fully assembled and with
installation instructions, however, installa
tion requires soldering jumpers and cutting
traces on the circuit board.

The same video memory chip required for
the electric pencil is needed for CG-16. It can
be ordered separately for $18.50. CG-16 costs
$94.50.

Reader Service v 179

TRS-80 Playing in the
Band with The Music Box

The Music Box is a hardware/software 1001

that plugs into the TRS-80 keyboard (or the
expansion interface extension bus) to produce
music and sound effects.

With the box attached, you can play up to
four notes simultaneously within a seven oc
tave range. The sound can simulate up to four
different instruments at a time. Sound effects,
such as explosions, gun shots and phasors, are

also possible.
The Music Box includes a volume control, a

400 mW power amp and a phono jack for con
nection to external speakers.

Software is supplied on Level II cassette.
The minimum hardware required is 32K Level
II.

The Music Box is sold for $252 from
Newtech Computer Systems, Inc., 230 Clin
ton St., Brooklyn, NY 11201.

Reader Service v 169

Summer Computer Camp

Rancho 050 Computer Camp will open
this summer in the mountains above Santa
Barbara. With a ratio of one computer per
two campers, the camp will be open to young
sters ages 10 to 15.

Computer topics will include programming
in BASIC, games and educational films. More
advanced campers will work with floppy
disks, color graphics, computer generated
speech and music, robots and COBOL, APL,
RPG and Pascal programming languages.

Activities will be balanced with traditional
summer camp activities such as horseback
riding, tennis, swimming and hiking.

There will be five two-week sessions begin
ning June 22, July 6, July 20, Aug. 4 and Aug.
17. The cost per session is $795. Contact Com
puter Camp, Inc., 1235 Coast Village Rd.,
Suite G, Santa Barbara, CA 93108 for further
information.

Reader Service v 180

Model II Editor Assembler

EDAS 4.0 has been released by Galactic
Software, Ltd. It is a RAM-resident text editor
and assembler for the TRS-80 Model 11 running
under TRSDOS. The editor provides text edit
ing facilities for the modification of alphanu
meric text files. Command syntax is identical to
the Model II's Disk BASIC editor. EDAS is
capable of text block move, global change,

string search and line scroll.
The assembler ponion facilitates the transla

tion of Z-80 symbolic language (ZI LOG mne
monics) source code programs into machine
code. Assembler switches provide the user with
options to suppress source and symbol table
listings, suppress object code generation, and
to output the assembled code directly to memo
ry or disk, among other things.

All TRSDOS commands can be executed
from within EOAS. This feature gives you the
capability of displaying directories, listing files,
setting FORMS, or entering other commands
within EOAS. Interfacing to DEBUG has been
provided to enable a direct approach to debug
ging user generated code.

EDAS is available wilh the instruction man
ual for $229.00 from Galactic Software, Ltd.,
11520 N. Pon Washington Rd., Meguon, WI
53092. Commands & Parameters, an addition
al manual, is available for $29.00.

Reader Service v 161.

Taped-based Word Processor

G. B. Ass., P.O. Box 3322, Granada Hills,
CA 91344, is selling a cassette-based word
processor for the Level II with 16K or more
memory. The word processor is compatible
with RS's Line Printer II and Centronics 730
Printer.

The program includes entry from keyboard
or cassette, line edit, scroll, save to tape and
line print. The user may select right-justified
margins, line length to 80 characters, upper/
lowercase, expanded characters, adjustable
margins and text centering.

It is priced at $19.95.
Reader Service v 162

Direct-connect Modem

Emtrol Systems, Inc., 1262 Loop Rd., Lan
caster, PA has a direct-connect phone modem
which eliminates the need for a separate expan
sion interface, an interface board and a tele-

The Music Box

rE~D EMrROL SYSTfMSJ/iC

Lynx direct-connect modem
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phone coupler.

The Lynx has the ability to transmit and re
ceive. The instruction manual describes time
share access methods such as The Source.
eBBS, Forum-SO and TR5-80 to TRS-80 links.

Including a terminal cassette program, the
instruction manual and power pack, the Lynx
modem costs $239.95.

Minimum hardware requirements are Levell
or 1l4K RAM.

Reader Service .... 174

MMSFORTH Data
Management

The Datahandler is an interactive data base
management utility. running in MMSFORTH
on a Modell with 32K RAM or more and disk
drive. Datahandler runs in conjuncfion with
the MMSFQRTH system disk.

The package is suited to single disk drive use
because the program area is software write
protected. while the data file is left open. The
disk may be removed once its program is load
ed to be replaced by a data disk.

The manufacturer claims that typical
multiple-field sorts on tOO-record files take
five seconds, while look-ups take less than one
second.

Datahandler with manuals costs $62.90 by
mail order. The MMSFORTH system disk
costs $79.95. They are available from Miller
Microcomputer Services, 61 Lake Shore Rd.,
Natick, MA 01760.

Reader Service "... 167

Accessing ROM by the Book

The Book: Accessing the TRS-80 ROM,
Vol. I is the first of three volumes on machine

The Book

and assembly language access to the Level II
BASIC ROM.

This volume details the mathematic subrou
tines and data formats, including alliogarith
mic, trigonometric and arithmetic operations.
A fully commented listing of the routines and
a complete memory map, which describes the
500 plus memory locations, are included.

Volume One is available at local computer
stores or from Insiders Software Consultants,
P.O. Box 2441, Springfield, VA 22152 for
$15.45 including postage.

Reader Service "... 170

Mail Label Package

Labelmaker, which has the ability to code
each record and selectively printout labels by a
user assigned code, is available from The
Peripheral People, P.O. Box 524, Mercer
Island, WA 98040.

The program offers rapid entry and error
correction. Names can be sorted in memory
alphanumerically or by zip code in less than 10
seconds. Printout is in tabular form on label
stock. There is a provision for a tcst run for
label alignment.

System requirements are at least one disk
drive and a minimum memory of 32K. The
package costs $99.50. The company offers a
full refund if the product does not perform as
promised.

Reader Service"... 166

UCSD Pascal for Model II

PCD Systems, Inc. is releasing UCSD
Pascal forthe TRS-80 Model II. The standard
package includes an interactive operating
system with run time support routines, a

P-code interpreter, a compiler, a screen
editor, a character-oriented editor, a Z-80
macro assembler, a linking loader and a
patch/dump utility program.

The package also offers the ability to read
and write single- or double-density diskettes in
most standard formats, a diskette formatting
program, a program to configure serial I/O
ports and a module which can copy screen
data directly into a Pascal memory array.

The operating system requires the 64K
Model II, and may be purchased from PCD
Systems, Inc., P.O. Box 143, Penn Yan, NY
14527.

With documentation induding the UCSD
Pascal User's Manual, Jensen and Wirth's
Pascal User Manual and Report, and Ken
Bowles' Beginner's Guide for the UCSD
Pascal System, it costs $350. Without
manuals or texts, it costs $300.

A turn-key package which includes P-code
interpreter and BASIC I/O system alone is
$85.

For an additional $50 each, a TRSDOS·to·
Pascal file conversion, a CP/M-to-Pascal file
conversion and a Z·80 disassembler/dump
program are also available.

Reader Service "... 177

Mod II Text Editor
Is a Word Processor

Text Editor for the Model II is available
from Computer Bugs, P.O. Box 789, Boynton
Beach, FL. The word processing system re
quires a 64K system with one disk drive and
costs $39.00. It contains all the features of their
Model I Text Editor that was announced earlier
for $29.00.

Features include upper and lower case, the
ability to move, copy or delete a line or para
graph, inserting or replacing lines, finding or
changing a word or phrase, and merging multi
ple Jines or paragraphs.

Print control commands may be optionally
inserted into the document to control the for
matting as it is being printed. Thus, several dif
ferent formats may exist within a single docu
ment such as a right justification, varying line
length and indentations, single or double spac
ing, varying page lengths, and printing and cen
tering of double sized characters.

Reader Service"... 172.

Model II Cartridge Disks

Cameo Data Systems is shipping a TRS-80
Model II Adapter for the Cameo DC-5oo Car
tridge Disk Controller. The new DC-504 Model
II Adapter allows attachment of up to four
2Y2-20 M-byte cartridge drives, adding a very
large database capability to the TRS-80.

Cameo believes the benefits of cartridge
disks are especially important in business appli
cations. Removable cartridges facilitate multi
generation backup, which are needed to recov
er from program or operating errors, and can



Operating Systems
NEWDOS Plus for 5V4", 40 and 77 Track Drives-with over 200
modifications and corrections to TRSDOS $110.00
CP/M for Modell. Zenith $150.00
CP/M for Model II, Altos $199.00

Software by S&M Systems
INSEQ-80....-Indexed Sequential Access Method (ISAM)

for the TRS-80 Model [ •
Four machine language programs that can be called from your
BASIC program via USR functions to access records either sequen
tiallyor randomly. The INSEQ-60 programs maintain all indexes and
chains for you. Includes reorganization utility to consolidate files.

$49.95

j/ 215

With the number of disk drives on the market increasing.
more and more people are beginning to ask what's under·
neath that cover.
The CCI"' series of disk drives have been designed for long
life and ease of operation. The features shown above are what
setourCCI drives apart from the rest With a CCI drive you get
an integrated professional design!

If you're still not convinced that you get the most for your
money with a Cel drive, just ask for our complete specifica
tions sheet Then, compare our disk drives to anyone else's.

51/4" DRIVES
CO-l00 40 Track (l02K Bytes) forTRS-80" Modell $399.00
CCI-189 40 Track (102K Bytes) for Zenith Z89 $499,00 Professional Business Software using INSEQ-80 for
CCI·200 77 Track (l97K Bytes) for TRS-80" Modell $675.00 the TRS-80" Modell and Zenith Z89.
8" DRIVES Accounts Payable, Accounts Receivable,
CO-800 77 Track (112 Meg Bytes) for TRS-80- Model II $895.00 General Ledger, Payroll per package $99.00
All CCI drives are also available for 220 Vac (50Hz) operation. Inventory per package $125.00

C t e·t TQ ORDER CALLompu er I YTOLL FREE 1-800-343-6522
TWX: 710-348-1796

TM. Massachusetts residents call 617/242-3350
For detailed technical information, call 617/242-3350.

175 Main Street, Dept. K-7, Charlestown, MA 02129 Freight Collect, EO.S. Charlestown.
Hours: 10AM-6PM (EST) Mon.-Fri. (Sal till 5). "TRS·80 is iI trlldemllrk of the TllndyCorporlltion

Products also available from: Radio Shack, NEC, Centronics, Paper Tiger, TI, Altos, MPI, Zenith, ATARI, Mattei.
PET, OKIDATA, Apple, Eaton/LRC.
FRANCHISE AND DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED
Retail Stores: MA: Burlington, Charlestown, Framingham, Hanover NH: Manchester RI: Providence
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be used for archival storage as well. The utility
of the microcomputer is also extended by the
ability to simply exchange databases from one
set of applications to another.

Cameo Data System, Inc., 1928 S. Anaheim
Blvd., Anaheim, CA 92805, is selling the
DC-500 Controller I DC·S04 Adapter. and aU
cables together for $1500.

Reader Service .... 173.

Two Graphic Games

Alien Invasion

Software Innovations has released two
TRS-80 Level II 16K games. Cosmic Intruders
is a machine-language space game with sound
effects. It is a real time game in which the player
must destroy alien space creatures in his gun
sight.

The program retails for $9.95.
Alien Invasion is the latest TRS-80 version of

Space Invaders. The player must shoot down
aliens while evading the bombs they drop. A
new feature is the gradual movement of the
aliens toward the player. Speed, sound and
graphics have been improved.

It sells for $9.95 from Software Innovations,
320 Melbourne Rd., Great Neck, NY 11021

Reader Service .... 182.

Personal Finance and
Auto Leasing Packages

Small Business Systems Group (SBSO) is
marketing the Deluxe Persona) Finance Pack
age and a software package for auto leasing
companies.

The auto leasing package programs provide
vehicle maintenance files, account main
tenance, monthly billing and report genera
tion.

Besides balancing your checkbook, Deluxe
Personal Finance provides monthly sum
maries of income vS spending, estimate and
average monthly expenses, calculate profit or
loss and provide data summaries by category.

The Deluxe Personal Finance Package re·
quires the TRS-80 Levell132K with two disks.

The auto package requires the same equip
ment plus a line primer.

Contact SBSG, Corner Main SI. & Lowell
Rd., Dunstable, MA 01827 for further infor
mation.

Reader Service .... 175

Two Adventure-type Games

Dungeon Explorer 2.0, for the TRS-80 Level
II with at least 16K, is a revision of the earlier
game Dungeon Explorer. A single player tries
to become a super-hero by bauling monsters
within the Dungeon of Xanadu.

The revisions have improved the command
input routine (using INKEY$) and combat se
quences, and added more monsters and map
ping graphics.

Cosmic Trader is a game of interstellar trade.
Up to four people try to amass a fortune by
commanding their own star freighter in a
quadrant consisting of nine star systems with
nine categories of trade goods.

Both programs arc sold on casselle for
$13.95 by Simulation Software, P.O. Box
1368, Warren, MI. Owners of the original Dun
geon Explorer can have their programs updated
for $4.

Reader Service v" 183.

BASIC Translator

Structured BASIC Translator (SBT), sold
by Acorn Software, Inc., is a utility which
helps programmers write structured pro
grams.

The elements are PROCEDURE, CALL,
CASE·CALL, IF-THEN-ELSE, WHILE and
UNTIL. There are no line numbers and no
GOTO's.

After a programmer writes a structured
program (which may require structure ele
ments, comments and BASIC statements),
SBT converts the file to a BASIC program.

The translator written for disk-based Level
II systems can translate its own code in less
than four minutes.

SBT is sold for $29.95 by Acorn Software,
Inc., 634 North Carolina Ave., S.E., Wash
ington, DC 20003.

Reader Service .... 176

Fast LOADs and SAVEs

Hisped is a new system program for the
TRS·80 designed to reduce the amount of time
required to SAVE, VERIFY and LOAD BA
SIC and system programs, and/or array data.
Its transfer rate is 260 bytes per second which is
about four times faster than normal. However,
when SAVing, VERIFYing or LOADing array
data, Hisped's effective transfer rate is up to 30
times faster than normal (based on 10K of ar-

ray data).
In the normal transfer process, each time a

PRINT# or INPUT# statement is executed by a
BASIC program a new leader is written on tape
and it takes a lot of PRINT# statements to
SAVE a large amount of data.

The program requires 870 bytes of protected
memory in Level II 16K, 32K or 48K, and is
available now for S25.95 from Palomar Soft
ware, 170 S. Palomar Dr.. Redwood City, CA
94062.

Reader Service v" 168.

Standard Tax Program

CPAids has converted its Federal Tax Soft
ware to run on the TRS·80 Level II with at least
two disks and 64K.

It includes federal tax forms 1040; I040A
with schedules A, B, C, D, E, G, R/RP, SE and
TC; forms 2106 and 2441; sales tax tables; tax
tables A, B, C, D; tax schedules X, Y, Z; and
instruction manual.

One and three percent medical limitations
are incorporated. There are also automatic
checks for FICA over-withholding, earned in
come credit and dividenc exclusion.

Federal Tax Software is priced at $495 from
CPAids, 1640 Franklin Ave., Kenl, OH 44240.

Reader Service v" 181.

System Carrying Case

Computer Textile, Inc., 10969 Wilshire
Blvd., Los Angeles, CA 90024, is selling a
TRS-80 system carrying case.

The case has room for the keyboard mod
ule, expansion interface, two disk drives,
power strip, two boxes of diskettes and man
ual. It is lined with foam rubber for protection
and finished with vinyl and velvet for appear
ance. It weighs about 17 pounds.

Most cabling does not need to be detached
for packing, and the system may be operated
in the case.

It is priced at $ 179.
Reader Service v" 171
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Turns Any 16K Level II TRS-80 Into A High Quality Musical Instrument

"'e Software--
A five part machine language program consisting of:

1 Digital synthesizer-produces up to four simultaneous voices in a six-octave range. For
example, you could have a trumpet, oboe, clarinet, and organ playing in four-part

harmony or alter any of the voices to imitate other instruments.

2 Music language compller-a simple and easy to use language allows you to enteryour
favorite written music in any key or time signature. Plays all note values from whole notes

to sixty-fourth notes which may be single, double, or triple-dotted and/or played as triplets.
Supports single and double accidentals, stacatto, pizicatto, two forms of articulation,
repeats, second endings (with or without retard), and modulation.

3 Full screen edltor-a full function text editor with blinking cursor is provided for easy
entering and modifying of music programs. Functions include insert/delete characters,

insert/delete line and global character string search, and automatic error detection/display.

4 File manager-provides the orderly storing and retrieval of named program files on tape
or disk. You can even sequence several songs for automatic loading and playing.

5 Initialization-this set-up routine allows you to alter the voices, select the standard
four-voice synthesizer or a special high resolution, three-voice version and choose the

standard (1.77 MHz) or the enhanced (2.66 MHz) clock rate.

"'e Hardware--
Asingle 1)/," by 2" PC board plugs into the expansion connector on the TRS-80 keyboard orthe
screen printer connector on the expansion interface, This board contains the electronics
required to convert the computer output into a high fidelity audio signal. Just plug in the
board and connect to the aux/tape/tuner input of any audio amplifier. No external power
supply is required.

Includes:
• Tape and disk versions on cassette
• Completely assembled and tested

PC board
• Detaiied and complete instruction

manual
• Sample music programs

'"IRS-aD IS A TRADEMARK OF TANDY CORPORATION

.... Reader SefV;ce~seepage 178

Orchestra-80
$79.95

PLUS 52.00 POSTAGE AND HANDLING
CALIFORNIA RESIDENTS ADD 6% SALES TAX
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The most popular eighth grade class,
at Fort King Middle School, is computer education.

Computer Education

" t.. a compu er
course in BASIC

is . .. most
popular with

eighth graders. "

Photo I. Principal Kenneth Vianello, Ft. King
Middle School, Ocala, FL
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Joseph R. Chartier, WIRFE
3637 S.£. 3/st Terrace
Ocala, FL 32670

Carl A. Goldner, W4ERA
Route 2, Box 46
Floral City, FL 32636

Ken Vianello is the principal of the Fort
King Middle School in Ocala, Florida,

and not only does he believe in the importance
of the computer and its impact on the future,
but he also acts on his beliefs.

If anyone had told you ten years ago that an
eighth grade class in computer education would
be the most popular course al that grade level,
you might have concluded he was a prime can
didate for the "funny farm." Not so! Here, at
Fort King a computer education course in
BASIC is, infact, most popular withe eighth
graders.

The course is taught in a computer
laboratory equipped with 16 Level II TRS-80's.
Perhaps even more amazing than the fact that
such a facility does exist in a middle school, is
the story of how the lab came to be.

Irregular Channels

Shortly after his appointmem as principal of
this middle school (grades 6 through 8), Ken
Vianello, convinced that computers were here
to stay, laid the groundwork to prepare
students for the impact of these devices.

As Vianello observed, "We in education are
notorious for reacting but never acting. If the
prediction is true that over 40 million micro
computers will find their way into our homes in
the next decade, then it makes good sense to
start now to train our young people in the prac
tical applications of this equipment."

The funds for this project were not available
through regular budget channels, so Vianello
elected to raise the money through the sale of
spices. With the enthusiastic support of the
parents and students, some $19,000 worth of

"sneeze-proof" pepper, "cryproof" onions,
seasoning salt and bacon bits were sold, pro
viding sufficient profits to finance the pro
gram.

In the early part of 1979, with the spice drive
funds in hand, Principal Vianello, hopeful that
the program could be operational for the
1979-80 school year, assembled his staff, Ms.
Jane McClellan, Curriculum Supervisor and
Ms. Holley Griffin, a Math Teacher with a flair
for computing.

They purchased fifteen Level II 4K TRS-SO
units after reviewing most of the microcom
puter equipment that could do the job within
their budget limitations. Renting, leasing and
time sharing arrangements were considered and
subsequently discarded, since future budget ap
propriations could jeopardize the program.

Compuler Carpentry

The Fort King Middle School has an enroll
ment of 1100 with a faculty and staff of 57, yet
they found time to build a computer lab. Yes, it
was built from scratch-for where else could
one find an eighth grade computer laboratory?
Moreover, the only space available La house the
facility was a mul(i~level lecture hall that re
quired considerable carpentry work to convert
it into a flat-floored lab. Virtually all the lecture
hall furniture was adapted for use as computer
work desks, saving considerable expense.

If any of the staff were skeptical, they have
long since joined the ranks of the believers.

Let's make one point very clear: The course
is not elective-it is required of every eighth
grade student! And there are 350.

Each student receives eighteen weeks of in
struction, in two nine-week segments, separat
ed by a nine-week '-,reak. With five 50-minute
periods per week, tl ,e course provides nearly 75
hours·of classroom time.

Despite the fact that the course is required, to
date, Vienello reports, only five youngsters
have been lukewarm to cool in their reactions to
the training, and only two of these asked to be
excused.

For the majority of students, the course has



Photo 2. Teacher Hofley Griffin (standing); (L to R) Kim Backer, Mary Garr, Leann Brucks,
Susan Marrz

been a success. School starts at 8:00 AM. Ms.
Holley Griffin, who teaches five of the daily
classes, usually arrives about 7:00 AM, hoping
for a few minutes alone at her new~y acquired
TRS-80 Level II with disk drive. Invariably,
two or three youngsters are already there
waiting for her to open .the lab. By 7:30 AM
most of the first class of the day is on hand with
all keyboards in use. After the final class of the
day, there are some enthusiasts who must be
literally pried loose from the keyboard.

Why is the course so successful?
It's probably a variety of things, not the least

of which are good teaching methods, coupled
with high student interest. Classroom work is
assigned according to the student's capability.
In general, two students of comparable ability
share the use of a TRS-80.

Grading is on the satisfactory/not satisfac
tory basis, so none of the students are made to
feel they are struggling for a particular grade.

Learning Levels

While most of the pupils are permitted to set
their own pace, the high achievers are given ad
ditional classroom work and homework on a
much tighter and structured schedule. This
group is required to turn in fully documented
special assignments at least every two weeks.

Ms. Griffin and Ms. McClellan combined
their talents to prepare some project material,
tailored to the three student learning levels: the
gifted, the average and the low achievers. Space
does not permit a complete list, but a few from
each category are outlined below.
I. Gifted or Advanced Student Projects

• Write a program which asks a person his
or her weight; print that person's equivalent
weight on each of the planets and the moon.
• Develop a program which translates an
alphabetic message into Morse code.
.If you put P dollars into a savings ac
count with an interest rate R, compounded
T times a year, how much money would
there be in the account at the end of N
years? Write the program so that it answers
the question for any combination of the

parameters P, R, T and N. Now use the
program to determine the amount A after
one year, starting with $100 a( 5 percent in
terest when it is compounded (I) annually,
(2) semi-annually, (3) quarterly and (4) dai
ly.

• You are about to purchase a car. Assume
you normally drive 1O,(X)(} miles per year
and use EPA mileage ratings from 10 miles
per gallon (MPG) for a heavy luxury car to
40 MPG for a small economy sedan. Write
a program which lists, in three columns, the
MPG from 10 to 40, the gallons of gasoline
used in one year and how much that gas
costs using a current local price for unlead
ed gas.

2. Average Student Projects
In this category Ms. Griffin has provided

eight pages of projects and problems to give the
students some good programming practice.
Students are asked questions, such as:

• How would you correct it to make it run
right?
• How would you modify it to make it a
better program?
• Compare two programs shown; tell
which you prefer and why.
• Take a listed program and make your
own adaptation.

The program guide provides a number of ex
amples to apply to the above practice work.

A section in the Average Student Guide asks
the student to translate some word problems in
to BASIC programming formats. They are ask
ed to copy [he finished program on a BASIC
Coding Sheet, remembering the steps for devel
oping a program: (I) Feed in the data, (2) Pro
vide an equation (formula) and (3) Print the
answer.

Most of this exercise, for the average stu
dent, involves taking word problems in
arithmetic and converting them into computer
language. For example:

• A carton of soft drinks costs 98¢, and a
doughnut costs 12¢. What is the total cost
of three cartons of soft drinks and ten
doughnuts?
• A family drove 2,300 kilometers one
summer. The next summer, they drove
1,084 kilometers. How much further did
they drive the first summer?

3. The Low Achievers
For this group seven pages of simple pro

gram exercises for copy practice on the TRS-80
keyboard have been prepared.

• 10 LET X 0; 100/4 + 75
2() LET Y 0; 100120
30 PRINT XIY

40 END

• 10 REM' ADDITION PROBLEM'
20 READ A.B.C,D
30LETE:oA+B+C+D
40 PRINT E
50 DATA 25, 3,17,12

Tcach~r's note: Remember how In' got rid of the "70.0.
error" in another program we did'!

• 10 PRINT" MY COMPUTER IS A WHIZ AT
ARITHMETIC"
20 PRINT 5 + 2 • 4 + 3
30 PRINT 8 - 16/32
40 PRINT (5 + 2) • (8 - 3)
50 PRINT "THAT'S ALL FOLKS!"
60 END

It was this third group that surprised school
authorities. These youngsters have an extreme
ly short attention span, and they cause disci
pline problems in many classrooms. Not so
here in the computer lab!
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"Students have . .. called the machine
an idiot or a dumb-bell, but they do not get

mad . .. when it tells them they are wrong. "

Photo 3. (L 10 R) Teacher Holley Griffin, Curriculum Coordinator Jane McClellan, Mark Payne
(background)

What about Service?

What about equipment problems?
In general, the staff feels they have received

good service and support from the two Radio
Shack stores in Ocala.

Local store managers have graciously
cooperated by loaning a keyboard or two dur
ing repairs. No serious interruptions have oc
curred because of equipment failures.

The keybounce problem was quite evident at
one of the adult evening classes we atlcnded,

seventh graders have shown considerable in
terest in the course and are impatienr 10 get
"with it" in the next year or two. Computer
education may become commonplace in count
less middle or junior high schools in the coun
try.

Several Ocala families have purchased
microcomputers for the home as a direct result
of the interest sparked by this forward looking
program at the Fort King Middle School.

An adult class is using the lab for a Central
Florida Community College course in BASIC,
and many of them have microcomputers on
order. The senior members of the class are just
as enthusiastic as the younger members.

The use of the microcomputer as a patient
teaching aid has just begun. Youngsters are
able 10 accept that the computer cannot forgive
mistakes and will not tolerate sloppy or faulty
instructions.

Students have, in exasperation, called the
machine an idiot or a dumb-bell, but they do
not get mad at the TRS-80 when it tells them
they are wrong.

Progressive educators like Ken Vianello and
Jane McClellan are providing the direction and
leadership for this innovative experience in
education.

Teachers Tommy Parker, who works with a
group of gifted youngsters, and Holley (iriffin
are, in a real sense, pioneers in this field, and
their contribution will not go unrecognized.

As a result of the excellent work oflhis group
and the efforts of olhers in this dynamic ven
ture, we can look forward 10 an interesting
future with the computer as a willing help
mate.•

Vianello's ingenuity maymand persists, Ken
well be tried again.

and it makes one wish that Radio Shack had a
hardware solution to the problem rather than
the KBF1X software now in use. With the
numbers of onloff cycles hard 10 control
because of the class load, much time could be
saved by a built·in fix.

What would they change, if they had it to do
again? "Very little," said the Curriculum
Supervisor, Jane McClellan.

Some of the students doubted they would
have chosen computer ed if it had been an elec
tive subject, but now that Ihey are immersed in
it, you couldn't pry them loose. Sixth and

10 FOR 1-= 010 1332

20 X = RNO (1023)

30 PRINT x... ·":
4()NEXT J

When one of these students sat down at the
TRS-80 keyboard, he seemed transformed into
a totally different student. His interest in the
short programs he was given to copy was quite
intense.

After copying a number of simple programs,
some of these pupils even dream up programs
of their own. The following program was writ
ten by one of the youngsters:

Teaching Technique

Ms Griffin's expertise in math, coupled with
some computer training, made her an ideal
choice for her position. In addition to some of
the teaching material she has developed herself,
she makes liberal use of various TRS-80
manuals including the new Learning Level Il by
David A. Lien. The lab's reference shelves con
tain a number of publications which the
students can consult at any time. A dozen tape
sets of the Radio Shack's Learning Level II
(Part I) are available and in constant use. Part 2
of this program will be on the shelf in the near
future.

In the laboratory, Ms Griffin has the usual
chalk board and overhead projector, which are
used to explain and demonstrate various steps
in BASIC programming. Considerable materi
al is on transparencies and can be readily copied
by students on their keyboards from the projec
tion screen.

Ms Griffin has a TRS-80 Level II with disk
drive at her desk. In progress is a project to in
terface this machine with six 19" TV sets
distributed throughout the lab. The staff is cur
rently wrestling with a TVI problem generated
by the unshielded keyboards of the TRS-80, so
at Ihe moment the monitors are not in daily use.

The Computer Education Program has been
well received and enjoyed by the students and
there have been few disciplinary problems. In
terest in the course is spreading in a contagious
way! Members of the faculty, parents and other
outsiders have indicated a desire to learn more
about microcomputers, as a direct result of stu
dent enthusiasm.

At least one adult education class is using the
laboratory for an evening com pUler course in
BASIC. There have even been inquiries from
county and city service departments concerning
training programs for employees. If the de-
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CORPORATION
P.O. Box 16020
FI. Worth, Texas 76133 .-"
Phone (817) 294-2510

Send for FREE CATALOG
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In Profile - Scott Adams.

How the Gamesman Began
by aney Robertson
80 Staff

Programmer Scott Adams. Author ofGhost Town.

An advanced computer programmer one
day came across a game about adventwe

and hidden treasure played on a mainframe
computer. The game, by Crowther and
Woods. changed his life. The programmer is

Scott Adams.
After playing the mainframe game many

times, Adams went home and wrOle his own
adventure game for the TRS-80. He called it
Adventureland.

Since then, Adams has written eight more
adventures, marketed all nine, sold over 20
thousand of his games and started his own soft·
ware company in Longwood, FL. He is 28
years old.

Fan mail and phone calls have come from
IO-year-old kids and members of a California
Adventure Club that have exchanged their
weekend poker games for weekend adven
tures. One college professor even uses the
games to improve the logic of his business
students.

But games did not originally attract Adams
to computers.

Educated in Computer Science

Before Adventureland, his professional ex
perience was in technical applications of large
memory computers. At Florida Institute of
Technology, where he received his B.S. in
Computer Science, he was first employed in
the computer center where he eventually im
proved their ledger and payroll programs.
Later, he worked as a computer consultant for
the physics department.

He has worked on a civilian contract with
the U.S. Air Force in its Space Object Identifi
cation project and has written a classified
paper on computerizing radar analyses.
Working on another government contract, he
helped design computerized flood control for
West Palm Beach. It was the first computer
application to flood control in the country.

When you take a look at his personal in
terests, Adam's professional switch to writing
games for microcomputers isn't SO surprising.

When Radio Shack and Tandy frrst an·
nounced that they would be bringing Out the
TRS-SO, Adams had a Sphere home brew micro
and had written an assembly language and
designed a graphics board for the same finn.
He hadn't thought the TRS-80 would find a
market, but he bought one anyway.

Because the system was reliable and broke
down less often than his own, Adams had more
time to develop programs. When it became ap
parent that the computer was selling, he helped
start three of the first 80 dubs.



introducing... MAYDAY

Model II

64K, 1-Disk TRS-80
Model II System

- -• lIIIif'_ CHARGE IT

. . ,

bf, , ••••••••MAYDAY +28 •
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call todal.J~

••MAYDAY -8

UnlimitEd L.. 19 - 3 3 2 - L.. 8 8 1
.... 321 Collect

699
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Box 210
New Durham, New Hampshire 03855 (603) 859-7110

(Manufacturing high technology products since 1970)

•••••I ••••
, .

MAYDAY

The Uninterruptable Power Supply that....

Protect your Time and Investment

• Prevents loss of memory when power "blackouts" occur.
• Prevents loss of memory or disk 1/0 errors when "brownouts" occur.

• Provides time to continue operating complete system with disk drives
to finish operations or store information.

• Will handle most minilmicro computers with power consumption up to
250 watts.

• Designed and developed using complete TRS-80 System.

For price list ond detailed specifications. contact your nearest Sun-Technology
distributor or coli direct to:

Computers
1524 OAK HARBOR ROAO. FREMONT. OHIO 43420

TRS-80 Modell

Level II 16K 26-1056

We accept c:hec:k, money order or phone
orders with Visa or Master Charge.
(Shipping costs added to charge orders).

The Adventure

The player must explore the land to devise a
map, find and save treasures and hope to
escape alive. At the beginning, you have no idea
what the treasures are or what words the com
puter will accept. Every discovery comes
through trial and error with the help of logic
and imagination.

When Adams wrote his first adventure in the
summer of 1978, "it was 95 percent then, what
it is now," he said. "In fact, it was just about
allihere, except the speed."

He showed it to friends at home and took it
around to the TRS-80 dubs. He hadn't ex
pected much reaction, but everywhere he went,
people were enthusiastic. Finally, he decided to
show it to Lance Micklus.

"He's well established as a programmer, and
he had marc knOWledge about the market than
I did." After several months of "gentle nag
ging" from Micklus, Adams rewrote the

"For the price, they're still the best system
available, " Adams said.

"Their biggest problem comes from the in
flexibility of the Radio Shack, or Tandy, cor
porate structure-their inflexibility in their ap
proach to marketing hardware. They're tied to
Radio Shack outlets.

"They ought to let privately owned com
puter stores, that are already in existence and
have the experience, sell their product. At
Radio Shack stores they're used to selling hifis
and don't know much about computers. It
seems to me they should offer the Model II,
especially, through local stores."

Adams called the Radio Shack Computer
Centers "company landmarks" rather than
computer information centers. But he empha·
sized that the product itself, the TRS-80 com
puter, is good.

"I think it will still be in use 10 years from
now, which is saying a lot in an industry that is
changing so quickly."

Besides his interest in micros, Adams has al
ways been a games freak and a science fiction
fan. He has a personal library of nearly 3,0Cl0
volumes, most of which are sci fi. Before com·
puter games were available, he played Stratego,
Contact 4, bridge, etc. One of the games for
microcomputers that has interested him re
cently is Word Challenge by Richard Taylor.

Back in 1978, Crowther and Woods' game
excited him, he said, because it combined the
challenge and logic of a good game with the
imagination of storytelling and it was com
puterized.

Wanting to explore the same possibilities on
a microcomputer, Adams wrote his first adven
ture. He devised a split screen, which he still
uses in all his adventures. The top portion states
the player's location, visible objects and pos·
sible exits. Using two-word English sentences
(verb and object), the player types instructions
and answers questions which appear on the
bottom section of the screen.
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$ 3.20
S 4.40
$ 4. 75
$ 4.90

$ 3. 40
$ 4.60
$ 4. 95
$ 5. 10

FLOPPY DISKS FOR ALL COMPUTERS
51;" DISKETTES

Diskettes available in Soft Sector, 10 or 16 hole Hard Sector
1-99 10o-UP
$ 2,85 $ 2.60
$ 3. 75 $ 3.55
$ 4.50 S 4.30
$ 4. 00 $ 3.80

8" DISKS
Single Side-Single Density (Soft Sectored)
Single Side-Double Density (Soft Sectored)
Double Side-Single Density (Soft Sectored)
Double Side-Double Density (Soft"Sectored)

VINYL DISK SLEEVES for 5 1/4 and 8" Disks S 9.00 IOpak
PLASTIC LIBRARY CASES 8" $ 4.50 S 1/14" S 3.50
FLOPPY SAVER {Hub Reinforcing Rings
5 1/4" with applying tool $ 14.95 pk of 25 Refills S 7.95
8" with applying tool $ 16.95 pk of 25 Refills $ 8.95

Single Side-Single Density (Certified 3S tracks)
Single Side-Double Density (Certified 40 tracks)
Double Side-Double Density (Quad Density)
Single Side-Double Density (Certified 77 tracks)

Single Side-Single Density (Hard Sector 32 hole) S 3.60 $ 3.40
Single Side-Double Density (Hard Sector 32 hole) $ 4.00 $ 3.80
Single Side-Single Density (Hard Sector 32 hole) $ 4.65 $ 4.50
(MRX 651 compatible 00 holes)

We stock VERBATIM, WABASH, KYBE, KEYL./NE & ATL.ANTIS
Disks and Diskettes at L.OW. L.OW. prices. Write for our mini
catalogue.

50 to 60 Disk
capacity

Formed {rom
transparent
smoke colored
acrylic

596 Taylor Way Belmont, California 94002 (415) 595-0664

plus $3.00 shipping for each
Flip Sorf™

Flip Sort™
DISK STORAGE SYSTEM

For Mini-Disks
For 8" Disks

Built-in
plastic file
separators

Keeps dust
off of disks

CALL TOLL FREE TO ORDER

800 227-7362
DEALER INQUIRIES INVITED IN CALIFORNIA 415 595-0685

~---------------------------------------_.

r----------------------------------------,I MAGNETIC MEDIA DISTRIBUTORS .-5' I
I
I
I

AN INVITATION
July I, 1980, the cover price of KILOBA UD MICROCOMPUTING
is going up to S2.95. Innotion has finally hit. BUT, we would like to
extend you an INVITATION TO BEAT INFLATION ... SUB
SCRIBE OR RENEW your present subscription from now until July
18, 1980, A T THE OLD RA TES.

TO BEAT
Don't miss an issue of the industry's most complete and informative
journal by letting this SA VINGS pass by ... fill out the coupon
below today. This price increase makes all other Kilobaud Microcom
puling suhscription offers void on July 18th ... so hurry and BEA T
THE 18% INFLA TlON.

INFLATION
I-----OF COURSE, I'LL BEAT INFLATION • • •

30768

o New Subscriber 0 Renewal (please affix an address label from your most recent magazine)
o 1 year/$18.00 0 2 years/$30.00 0 3 years/$45.00
o Payment enclosed Bill: 0 Me 0 Master Charge 0 VISA 0 Amerex
Card # Expire Date: _
Signature Interbank # _

Name/Label
Address
City State Zip, _

Canadian-$IS.OO. I year only,US funds. Foreign-S23.00, I year only, US funds. Please allow 6-8 weeks for processing

THIS CARD EXPIRES JULY 18. 1980
KILOBAUD MICROCOMPUTING PO BOX 997 FARMINGDALE NY 11737
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A year ago,when nobody had ever
heard of me, I said these disks could turn
a TRS-80*into a serious computer.

Now they tell me I'm"the standard
of the industry."

BASIC program in machine language.
"I thought it was all right the way it was.

People seemed to like it. I didn't think they
cared about speed. But Lance kept saying I
should make the change. 1didn't get around to
it for a long time, maybe six months. But I
finally did it. Looking back," said Adams, "I
realize it made a big difference."

After transposing Adventureland to machine
language, Adams wrote what he called his own
adventure language. He described it as quick
and flexible, and spoke about it with an excite
ment that was carried by his tone. With the new
language, the new game~like concept and more
ideas for other games, Adams began his own
company.

..Adventure International became an entity
around March of '79, but I had been develop
ing programs for it since the beginning of the
year." Most of the time between January and
March, he spent working on revisions and re
finements.

That's the way it generally goes with these
games, Adams explained. "I had the original
one up and running within two weeks of getting
the idea. I spent the next six months reworking
and elaborating it."

Pirates Adventure, Mission Impossible (to
avoid a nuclear power accident), Voodoo Cas
tle, The Count (Dracula), Strange Odyssey (a
space adventure), Mystery Funhouse, Pyramid
of Doom and Ghost Town followed Adven
tureland.

Adams said, "I tend to lean toward The
Count and Mystery Funhouse (as favorites).
There's no particular reason, except, it may be
because it felt good writing them."

Programs for Adults

Graphics are noticeably absent from any of
the Adams' game. But he does not consider this
a drawback.

"People ask me about that," he said, "and
they also ask about adding maps. But figuring
out your own map is part of the game. I do ex
pect to add new features, but I'm thinking
more in terms of sound effects."

"Most people tell me they supply their own
images, their own pictures in their minds." He
explained that these programs are like com
puter novels as much as they are like computer
games. They are played by a single person who
must draw on his imagination.

"If you go to a bookstore and look through
the children's books, of course they have pic
tures. But books written for adults usually
don't have any drawings. What a person can
supply in his mind is so much better than what I
could give them on the screen."

In the past, none of his material has been re
searched. Adams has been writing to thrill his
audience and to indulge his own sci fi whims
and adventure fantasies. But he is looking in
new directions. He is beginning to research the
underground railroad as it existed just prior to

..... Reader Service-see page 178

the Civil War. His next adventure may revolve
around this network, which smuggled run
away slaves to freedom.

Adams is enjoying his lot. In his free time,
there are novels to read, games to share with his
wife, Alexis, and the Orlando sunshine.

Alexis helps with the business. The Adamses
expect Adventure International to continue to
expand, offering utilities and recreational soft
ware. written by several programmers. Com-

I'm Irwin Taranto. and times have changed.
In the first twelve months, almost a thou

sand businesses put me to the test.
You can buy my TRS-BO systems all over the

country - dozens of companies sell them. Some
are my dealers, some aren't. And this creates
a new set of prohlems.

You see, learning to use a computer - any
computer - is like learning anything else. It
takes some getting used to. If you sit down
with a computer program and the manual and
try to figure it out all by yourself. you'll prob
ably just give up and feel you've been had.

You have to hang in there for a month,
make a few phone calls, and have somebody
who really understands the system help you
work it out.

That's why I still answer the phone. And
why, I guess, people say all those nice things.

The Model I systems
So far. I have six systems for the Modell, at
$99.95 each, plus $20 each for the books where
required. For the Cash Journal option on the
General Ledger, add another $50.

Accounts Payable
Accounts Receivable
Invoicing
General Ledger (Cash Journal optional)
Payroll
Inventory Control

pany software will keep pace with advance~

ments in hardware, Adams asserted.

In the Future

Adams hopes to concentrate his own busi
ness time on what was once a lark and has since
become a creative obsession: the adventure
series.

"Sometimes I sweat blood trying to get the
original idea worked out and down. Other
times it just flows.".

"A trademark of the Tandy Corporation

And the Model II programs
Some brand new, highly-sophisticated
programs for the TRS-BO Model II, at $249.95
each. plus $20 for the book where required.

General LedgerICash Journal
Accounts PayablelPurchase Order
Accounts ReceivablelInvoicing
PayrolllJob Costing

For the Model I programs, you can tell us
what you need in a letter or by phone. You get
the disk and all the instructions you need. Any
problems. just call me.

For the Model II programs, I ask you to fill
out a questionnaire before I send you any
materials. The systems have so much flexibil
ity we tailor them to your needs.

That way. I make sure you get a system that
works. If you have any doubts about that. I'll
give you the names of some people in your area
who've already been through the proce:ss.

Let~ tell you whether I really deserve
that fancy new reputation.

Taranto
& ASSOCIATES. INC

P.O Box 6073, 4136 Redwood Higtlway, San Rafael
CA 94903. (415)·472·2670. Add $3.50 per order for
tlandling. 6% sales tax in California only. Master
Charge. Visa, C.O,D.

80 Microcomputing, July 1980 • 51



GENERAL

If learning BASIC gives you problems, get on the 80 express.

The BASIC Switchyard

Gene Perkins
5224 Winifred
Ft. Worth, TX 76133

Acomputer, given the same set of instructions and data,
will always arrive at the same conclusion. A railroad

train, given the sametrack and switch settings, will always ar·
rive at the same destination. This predictability of the results
enhances the value of both computers and trains. But there
are other similarities as well.

The computer programs which you write normally consist
of a series of statements. The statements in programs form a
path or track down which the ROM interpreter travels to carry
out your instructions. The interpreter proceeds from state
ment to statement, branching or switching to new tracks at

the IF statements, taking side roads at GOSUB statements,
circling occasionally in FOR-NEXT loops, and finally stopping
at an END or STOP statement.

Determine the Path

Within each statement the sequence and type of operators
also determine a path which the interpreter must follow. For
example, the following two BASIC statements will give quite
different results:

A=5+6'2
8=(5+6)'2
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Here A will be set to 17 while B will be set to 22. The difference
is due to the different sequence of operations.

But did you ever wonder how the interpreter knows which
operations to perform first? In the first statement above, why
was the multiplication done before the addition? Sure, you
and I know that multiplication and division are performed be
fore addition and subtraction, but how does the computer
make this decision?

One approach would be to scan each line looking for opera

tions which have high priority or precedence and carrying out
those operations first. But such a technique would require
saving a large amount of information and/or rescanning the
statement several times.

What is needed is a method which requires only one scan
of the statement, has relatively little overhead, and is simple
to implement. The method described below is used, in one



" ••• ever wonder how
the interpreter knows
which operations to

perform first?"

form or another, by almost all interpreters and compilers for
many different programming languages. An analogy to a rail
road swltchyard is used which should make the method easy
to understand and remember.

Notation

First, let us define a few basic terms. An "operator" is a
symbol which indicates what type of operation is to be per
formed. An "operand" is the thing which will be operated
upon. Thus, in the BASIC statement A = 2·COS(R + 4) - Y/3
the operators are:

="COS+-andl

The operands are the variables A, Rand Y; and the constants
are 2, 4 and 3. The parentheses are used only tocontrol the se
quence of operations, but will be treated in what follows as
operators.

When the human eye scans this statement to select the
proper sequence of operations, it sees that the multiplication
cannot be done until the cosine of R + 4 is calculated, and, fur
ther, that the cosine cannot be calculated until the sum of R
and 4 is computed. Scanning further to the right, we note that
it is not Y that is to be subtracted from the first result, but
rather it is the quotient of Y divided by 3.

The knowledge used in making these determinations is
that operators have precedence. This must be expressed in
numbers to the computer. The higher the number the sooner
that operation will be performed. A typical precedence
scheme is given in Table 1.

Most people are used to "infix" notation. This notation
places the operator between its operands, as in R + 4. If we
were all in agreement, we could just as easily use "postfix"
notation such as R 4 +. Or we could use prefix notation: + R
4. In fact, we do use prefix notation for many functions. For
example, the function MAX(X,Y) could be written as X MAX Y.
On the other hand, we could convert our infix terms such as
Y/3 to the prefix form DIV(Y,3) or QUOTIENT(Y,3). In this way
the BASIC statement given above could be written:

ASSIGN(A,SUBTRACT(MUlT(2.COS(ADO(A,4))),OIV(Y/3)) )

The same statement in postfix notation would be:

A2R4 + COS'Y31-
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Evaluating Postfix

It is important to distinguish between binary and unary
operators. No, a binary operator does not operate only on
binary numbers. A binary operator must have two operands,
while a unary operator has only one operand. To evaluate the
above postfix statement the following rules are used:

Mack Pat

Figure 1. The three work
ers are in place ready to
interpret a statement.

A=S"C+OIE.

Let us assume that the operands and the operators of the
BASIC statement represent the cars of a train entering the
switch yard from our right. First, we will need a side track
which will allow reversing the sequence of some of the cars.
In Fig. 1 the train consists of the statement A =2*COS(R + 4)
- Y/3. A colon has been added as a caboose.

Now as the train arrives with the A at the head, the three
switchmen, Pat, Stan and Mack, have been given very explicit
instructions.

Pat's instructions are: If the car is an operand, set the
switch so that it goes straight ahead to Mack. If the car is an
operator, mark the precedence of the operator on the car and
send it to Stan. Pat understands that he is to send no cars to
Mack or Stan until they are ready for them.

Stan's instructions are: As a car approaches from Pat, note
the precedence number written on its side. If the number is
greater than the number of the last car in Stan's "stack," push
all the cars farther down the stack and add the car to the
stack.

If the number is less than the number of the last car, send
the last car from the stack to Mack. Keep sending cars from
the stack until it is empty or the next car in the stack has a
number which is less than the approaching car's number.
Then let the approaching car enter the stack. (Initially the
stack was empty, so Stan just accepts the first car. When Pat
signals that there are no more cars, Stan starts sending Mack
all the remaining cars from the stack one by one.)

Mack is the workhorse of this operation. Mack's instruc
tions are: Consolidate all the cars into one car! But he can't
consolidate cars without an operator. So he keeps accepting
cars from Pat and Stan until he gets an operator. If the
operator is binary, he carries out the required operation on the
last two operands received and places the results on one car,
switching the other two onto a siding.

If the operator is unary, he just consolidates two cars into
one. When he gets down to one car, he knows the train is
finished (because this is such a well planned operation) and
he sends the single car off to be stored in memory. (When he
gets a one-car train marked END, he goes home to ROM.)

Now let's see how this works on a simple example, such as:

Pat

I ,

Stan+ 3
2

Pat

COS 6 Stan

1:1 ~

Mack

T1IsB+C
T2isO-E

Mack

Figure 2. Mack has trans
formed B·C into n.

Figure 4. Stan sees the
colon, so he will send a/l
the remaining operators
to Mack.

Pat

• +

Stan

I 1
+ 3 Stan
( 1

2

Mack

Figure 3. Stan will now
send the + to Mack, dis
card the parentheses,
and then stack the *.

Figure 5. Some statements control the flow through the pro
gram.

1. Scan from left to right until an operator is found.
2. If it is a binary operator, perform the operation on the two
operands immediately to the left. (If it is a unary operator, use
only the one operand to the left.)
3. Remove the operator and its operand(s) from the list, replac
ing them with the result of the operation.
4. Repeat from step 1 until the list is empty. (The operator =
causes the result to be stored in A and the assignment is com
plete.)
These rules will cause the statement to be reduced, as shown
in Table 2.

This is a very simple and efficient technique. The problem
now becomes: How can we reassemble the BASIC form of the
statement into the postfix form? For the solution, let us turn
to the railroad switchyard, which has many years of ex
perience in reassembling strings of railroad cars.

STATEMENTS STATEMENTS

GOTO
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FROM PROGRAMMA
HI-RESOLUTION GRAPHICS FOR THE TRS-80®

••••••••••••••••••••••••••••••••• •• •
• A I'lll-l L1H fOf< YOUR H'~;·B<l •

• •
• INClUPINC, •

• •• •· ......-...--..• •
• ANn... •

• •
II L 0 ( " •

• •
••••••••••••11 ..

LOWER CASE
The 80·GAAF IX board includes
two sets of lower case characters

at no additional cost.

OEMONSTRATION PROGRAMS
The 80·GRAFIX board is supplied

with a Character Generator software
and several demonstration programs.

REAL-TIME GRAPHIC GAMES
With the 80·GAAFIX board you can
write exciting real·time games using

BASIC.

ELECTRONIC OESIGN
The 80·GRAF IX board has unlimited

application in Electronic design
and Education.

FINALLY, AT LAST...
HI· RESOLUTION GRAPHICS is available for your
TRs·ao computer system, The 80·GRAFIX board from
PROGRAMMA International, Inc. gives your TRS·aO high
resolution capability that is greater than the Commodore
CBM/PET or even the revered APPLE II.

BO·GRAFIX gives the TRS·BO an effective screen of
384X192 pixels, versus the normal 127X192 for the
TRS·BO, BOX50 for the CBM/PET, or the 280X192 of an
APPLE II. As an added feature, BO·GRAFIX offers you
lower case characters at no additional cost. Of course, you
.:an also create your own set of up to 64 original characters
using the supplied Character Generator software.

The BO·GRAFIX board is simple to install (note that this
voids your Radio Shack warranty). and programming is
done through BASIC. 80·GRAFIX opens up a whole new
realm of software development and excitement never
dreamed of for the TRS-80!

EASY INSTALLATION
The BO·GRAFIX board is simple to

install and fits inside the TRS·BO case.

BO-GRAFIX HI-RESOLUTION
Finally, the only means to protect

your computer investment is to order
an BO·GRAFIX board TODAY!

INVERSE VIOEO
The BO·GRAF IX board allows you to

do inverse video to high· light your
screen displays.

CHARACTER GENERATOR
The supplied character generator

software allows you to create your
own character set of up to

64 original characters.

GRAPHICS GALORE
The 80·GRAFIX board and

the supplied Character Generator
allow you to become an artist.

EXCITEMENT & FUN
Open up a new realm of software

development with the 8O·GRAFIX
board.

Available exclusively through PROGRAMMA at the cost of $149.95
Please check with us for availability prior to ordering
VISA and MASTERCHARGE accepted
TRS-BO is a registered trademark of the Tandy Corp. .....21

PROGRAMMA
INTERNATIONAL, INC.
3400 Wilshire Blvd_
Los Angeles, CA 90010
(213) 384-0579 • 384-1116 • 384-1117



Precedence Operltor

7 functions

6 + and - (unary)
5 I (exponentition)

• • and I
3 + and - (binary)
2 (assignment)
1 (and)

0 (end of statement)

Table 1. Operations with higher precedence are per
formed first.

Instruction Sets

Draw the diagram in Fig. 1 on a piece of paper. Move the
cars around according to the following steps:

1. Pat sends A to Mack because it is an operand.
2. Pat marks a 2 on the side of the = card and sends it to Stan.
3. Stan places the = in the stack because the stack is empty.
4. Pat sends B to Mack (who is still waiting for an operator).
5. Pat marks the· with a 4 and sends it to Stan.

6. Stan notes that the 4 is larger than the 2 already on the
stack so he pushes the = down and adds the· to the stack.
7. Pat sends the C to Mack (still waiting).
8. Pat marks a 3 on the side of the + and sends it to Stan.

9. Stan sees the approaching car has a 3 on it which is less
than the 4 on the top of the stack so he pops the· off the
stack and sends it to Mack. Since the 3 is greater then the 2 of
the = which is now at the top of the stack, Stan places the +
on the stack.

10. Mack, at last, receives the operator • from Stan and
peforms a multiplication on Band C, places the result on the
B car (renaming it T1), and switches the C car and the· car off
the track. The situation is shown in Fig. 2.

11. Meanwhile, Pat sends the D toward Mack, marks thel with
a 4, and sends the I to Stan.
12. The 4 on the J is greater than the 3 on the +, so Stan
pushes it onto the stack.

13. Pat sends the E to Mack, marks the caboose (:) with a 0,
and sends it to Stan. Pat waits for the next train (statement).
14. Stan sees the 0 on the approaching caboose and quickly
sends the I, the +, and then the = to Mack.

15. Mack gets busy and performs the division operation on D
and E creating a new car called T2. Mack's cars now consists
of A, T1 and T2.
16. The + arrives, and Mack adds T1 and T2, getting T3. Mack
now has A and T3.
17. When the = arrives, Mack performs a store operation
placing the contents of T3 into the memory location reserved
for A. Mack now waits for more cars, since he did not get a
STOP or END.

New Rules

To handle parentheses, Stan needs two new rules: (1) al·
ways place a ( on the stack regardless of the precedence of
the object on the top of the stack; and (2) when a) arrives, pop
all operators on the stack and send them to Mack until a (is
found. Then discard the matching (and l.

A 2 R 4 + COS y 3
A 2 T1 COS Y 3 T1isR+4
A 2 T2 Y 3 T2 is COS(Tl)
A T3 y 3 T3is2.COS(R+4)
A T3 T4 14 is VI3
A T5 T5isT3-T4

Table 2. Sequence of postfix operations. The last
operation is to store T5 in A.

Now we can lry the slalement: A=(B+C)·COS(D-E).
Remember that COS in a unary operator with precedence 6.
Figs. 3 and 4 show two of the intermediate states in inter
preting this statement. In Fig. 4 the next step is to send COS
to Mack who will take the cosine of T2, giving him T3. This will
give him the operand stack A, T1 and T3.

Other types of statements, such as IF-THEN·ELSE and
FOR·NEXT, may be processed in a similar manner. It is
primarily the operations performed by Mack which are dif·
ferent. That is, some of the operations cause a change in the
program counter (which determines which statements are to
be interpreted), rather than computing a result. See Fig. 5.

Some computerists use their computer to control their
model railroad layout. As we have seen, it may be a case of
one railroad system controlling another. •

(((
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WE WILL NOT BE UNDERSOLD

$299
$549
$795

$699
$249

$1949
$740
$894
$249

$2149
$2609
$3229

$ 8.95
$145.00
$170.00
$ 89.00
$ 99.00

$299

T199/4

DISK DRIVES

5'/. ",40 Track (102K Bytes) for Modell
51J. ",77 Track (197K Bytes) for Modell
8" Drive for Model II (112 Meg Bytes)

More capacity than Radio Shack 35 Track (BO K
Bytes) drives. Fully assembled and tested.
Ready to plug-in and run the moment you
receive it. Can be intermixed with each other
and Radio Shack drive on same cable. TRS-BO'
compatible silver enclosure.

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY.
FOR TRS·80·
CC!·100
ee!·200
eel·BOO
For Zenith Za9
CCI·1B9 51J. ", 40 Track (102K Bytes) add-on driv.e $394
Z-B? Dual 51J." add-on drive system $995

DISKETTES - Box of 10 (51J. ")- with plastic library case $24.95
8" double density for Model II (box of 10) $36.49

COMPLETE SYSTEMS
TRS·80· LEVEL 1I·16K wiih keypad
TRS·80· Expansion Interface
ZENITH Za9, 16K expands to 46K, all-in-one computer
ZENITHZ19
ATARI 400 $492 ATARI 800 $839
MAHEL INTELLIVISION
NORTH STAR Horizon 1

Horizon 2
32K. Double Density
32K, Double Density
64K, Double Density

DISK OPERATING SYSTEMS
PATCHPAK N4 by Percom Dota
CPIM for Modell, Zenith
CP/M for Model II, Altos
NEWDOS Plus - with over 200 modifications 35track

and corrections to TRS-DOS 40 or 77 Track

$639

$849

$269

$948

$156

$135

$1575
$1665

$639
$739
$349

CAT MODEM Originate and answer same as
Radio Shack Telephone Interface II

LEEDEX MONITOR Video 100

DIABLO 1650 Leller Quality High Speed Printer
Prints at 40 cps, using 88, 92, or 96 char. Metalized printwheels.
Vertical resolution Y.8"; Horizontal Y12O'" Capable of proportional
spacing, bidirectional printing, and graphics under software con
trol. Bidirectional normal and direct tabs. Left, right, top and bot·
tom margins. Fric~jon and tractor feed. R.O. $2890 KSR $3285

779 CENTRONICS TRACTOR FEED PRINTER $969
Same as Radio Shack line printer I

737 CENTRONICS FRICTION & PIN FEED PRINTER
9 x 7 matrix

730 CENTRONICS FRICTION & PIN FEED PRINTER
7 x 7 matrix Same as Radio Shack Ifne printer 11

P1 CENTRONICS PRINTER
Same as Radio Shack quick printer

PAPER TIGER IIP440)
Includes 2K buffer and graphics option

TI·810 Faster than Radio Shack line printer III
Parallel and serial w/TRS-BO* interface software

with upper and lower case and paper tray
OKIDATA Microllne 80 Friction and pin feed

Tractor Feed, friction, and pin feed
EATON LRC 7000 + 64 columns, plain paper

16K MEMORY UPGRADE KITS $59
for IRS·BO·, Apple II. Sorcerer (specify)

PRINTERS NEe Spinwriter
Letter Quality High Speed Printer
Includes IRS·SO· interface software, quick
change print fonts, 55 cps, bidirectional.
high resolution plotting. graphing, propor-
tional spacing $2689

With Tractor Feed 52889

CP/M BASED SOFTWARE for
SOFTWARE FOR THE TRS·80* ':::~";:":J~,::" Zenith, Altos, Radio Shack, Apple ':::~";::":J~,-::'''

CCI-lNVESTMENT PORTFOlIO MANAGER: This is

~~tr~~~~~~~~":~~I:~a1~~s=~
~~~~~E~~f:~II~ne~sc:.e~,s~'?:~~lij,;;;
lhe o'he,. Store and ,epor' dala: Review your porltoliO:

~~y~: ~~tI :lt~~tI::~ue, gain, a't.w~i;~~
INTELLIGENT TERMINAL SYSTEM ST·""'1 BY
LANCE MIKlUS: Enatlles a TRS·80· to act as a dial·

~o~~:~n~1 ~~~~k~,a;~~'dc~i;:;:'oIShk~~~gE~w~~:
Repeat Key, Rub Out Key, B'eak Key, lull uppe' and
lowe, case support, selectable p'inte' output and
p,ogram selectable t,ansmission rates S139IS10

~~~:..'t~:~~':~~:'Y~Ec~~ ~i~~a~~.re~;
CUStOfTlllf information: qUICkly and easily add, delete
or update records: sea,ch a hie: keep a lile in ordef 01

~~v::,:~~i:~~ f~ j~Sp~~ ~~~11il~
Requires 32K TRS·80and one drive S7•.95/S10

CSA,MAlllST SYSTEM: Creates. maintains and tllli·
cienUy utilLzes a name, add,tlSS and ttlltlpl>Of>e
number Ille. 0100 individual namtl/add'tlSS tlntritl8 can
be maintained on a single density mlni·Hoppy. and a'e
manipulated directly by 'ecord numbe' (direct access
file method). Sorts can be pef1ormed, name + address
combinaHons can be coded. Listing·directories and
labelS can be printed, A ConvefSlOfl lac,lity 's p,ovlded
10 converl mosl sequential name, address lile torma's
into direct Requlrtls 32K TRS-80 and one drive

$.49.95/S10

S' M SYSTEMS
INSEQ·80'-: Indexed sequential Access Melhod
(ISAM) for the TRS·/IO Modell. A must /(:M" an)'<?'l8 wrlt·

~~~~f~;t%g~r~:~~~i;"S:~d~
any fEICOfCl, Ae<:ess data records instantly via alpha!
numeric "key" ego Par' NR, zip code or sequentially In
ascending key sequence. Add/modify r&COfds in any

~~beA~~~ ~e~om~I;;e'~~:k~~rc~~ang~~
ro~SvS;?dl:::; tfe~'tO~~~E~~~~ii~~;:fo
FULLY INTERACTIVE ACCOUNTING PACKAGE:
ISAM (INSEQ·1lOl based. Includes General Ledge'.'
Ae<:ounts Payable, Accounts Receivable and PayroH.
System 'uns "stllnd alone" or "co·ordinated GIL:' at
users option Based on Osborne accounting method
Requi,es 32K, TRS.&:J. 2 or 3 drives. N/A CA.

Genera. Ledger 189IS10
Accounta~... $89IS10
Accounts Payable .IS10
Payroll .IS10

OSborne books: Req'd as additional documentation
$2Oea

INVENTORY Requires 32K, TRS-80, , drive $125/S10
INSORT·eo: callable form BASIC vie USR. Sorts "Ra....
dom"' Olsk Flies. "Disk" to "Oisk" sort times-350
recon::ls In 35 9ElCS, 1000 records in 6 minutes, 3500
'ecords in 12 minutes. Machine language processing

~i~oB~~~~r:m~~~I~~~S;;~~S.Utili'y '0
$.49.95IS1O

MICROSOFT
BASIC-tIO: Disk Extended BASIC ANSi compalible

~~~~I~~~~~?:.=:.' WHILEfWENO, ~~~
BASIC COMPILER: Language compelib'" with BASiC·
80 and 3·10 times laster 8xecutloo. ProcIuces standan::!

::'ic;r:~~=t~~~;A~~~tO:"&~L~~
modules. S3501$25
FORTRAN·eo: ANSI 66 (except tor COMPLEX) plus
many extensions. Includes relocatatlle object com
plier, linking loader, library with manager. Also
,ncludes MACRQ·80 (see below) S425J$25
COBAL.eo: Level 1 ANSi 7. standard COBAl plus
moSl of Level 2. Full sequenlial, relative and indexed
file support with vMatlie file names. STRING, UN·
STRING, COMPUTE, VARYING/UNTIL, EXTENO.

~L~ ~~~~~~i=:,~t:frr~
tul Intaraetlve screen.handli~SIooS. Includes

=r:~b~:~sb:S:;~~under ;:;g~~table
S700I$25

MACRO·eo: llOllOllBO Macro Assemtller. Intel and

ZiI~~J';;aS~~~~lierRe~a~:~I=~~
tist utilities included. S1481$15
EOfT·8ll: Very fast 'andom access ted editor !Of 'axt
with or without line numbel1i. Global and Intro·llne
commands supported. File compa'e Ij!illty included

_IS15
z.ao SOFTCARD FOR APPLE: You' key 10 lutu'e sort·
ware expansion, Get the best 0' both worlds, Apple's
6502 and CPIM Z·80. Plug In the can::! 'and get • lBO.

~~~~~~~~~~~a~~I:U.APPle ~

CCl-TELNET VERSION 5; A communication Package
wh><:h enables m><:fOComputar US8fl1 to commljnictte

~~~~~t~s~~~~m~ ~t~'~~n~~
applicalfonS whttfe communictHon between com
put8fS Is necessary. Powarlul t8flT1inai mode enabling
user to save all dtta from a session on disk. C0m
pletely CP/M compatible, Multiple communication
protocols supported. Able to tranSfer fil88 in both
dl,ectlons without protocol where the othe, machine
doe8 not support any protocol. Extensive ON·
SCREEN help. Source code provided Sl48/$15

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue

The CPU SHOP
TO ORDER CALL TOLL FREE 1-800-343-6522
Massachusetts residents call (617)242-3361
For detailed technical iriformation, call 617/242-3361
Hours: 10AM-6PM (EST) M-FISat. till 5)
*TRS-80 is a Tandy Corporation Trademark

V'298

5 Dexter Row, Dept. K?M
Charlestown, Massachusetts 02129

Massachusetts residents add
5% sales tax

Quantities on some items are limited •
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APPLICATION

A plot involving a computer.

Linear Meter Design

..,
~o QUnTlOH,

OH"".lO,

nent information. See Fig. 2.
There are a total of 16 questions,
but not all of them may be nec·

A = Highest level Indicated (Gal/Lit).
B = lowest level Indicated (Gal/Ut).
C =Highest level indicated (Inch/Met). Fig. 2
o = lowest level indicated (Inch/Met).
E = Increment required (GalJli!).
F = Full scale deUectioo 01 meier in microamps.
G = Full scale dellection of meter in degrees.
H = Integer (AlE). (sets up number 01 loops.)
I = Job number.
J = Date.
K = Number 01 alarm points.
l = Decision command to correct incorrect entry.
M = Used to continue the program at line sao.
N = Timing chain and logicat decision. see lines 890-920.
o =Used in subrouline to test answers.
P = 1st alarm point.
e =2nd alarm point.
A =3rd atarm point.
S = 4th alarm point.
T =Not used.
U = Not used.
V = NO! used.
W =Y·GIF. (Calculates angular dellectlon in degrees).
X = (Z - B)' ((C - D)/(A - Bn + D. (Calculates the value 01 tank depth relative to

gallonage).
Y =(2- Bl' F/(A - B). (Calcuates meter dellection in electrical units).
Z =Integer (BJE)' E. Establishes 1st Increment value.
Z = Z + E. Eslablishes each addiUooal increment within the FOR·NEXT loop.
AS = OJstomer name.
8S = Dial idenUllcation.

units at each increment; 3) the
angular deflection of the meter
pointer at each increment and;

4) all of the above for each alarm
point.

Fig. 1 gives a typical example
of this problem. The X and Y
coordinates are expressed in
terms of gallons versus tank
depth.

The following program was
written in BASIC programming
language for use with Radio
Shack's TRS-BO, Level I com
puter. It can be easily modified
for use with Level II systems, if a

printout is required. The pro·
gram will use 3409 bytes of
memory if typed exactly as
shown in Program Listing 1.

The program asks for all perti-

"

/

FOURALARM
POINrS(ANY
LOCArlON O£
SIR£O)

24.~

"

MAXIMUM POINr
OF INOICArlON--_

Calculations

For each increment of X you

must now calculate: 1) the cor
responding value of Y; 2) the
meter deflection in electrical

number of man-hours that were
required just to calculate the
value for linear dials.

When a linear meter dial is
produced, you must first define
the minimum and maximum
points of the X and Y coor
dinates. After you decide what
the increment of X will be and
where you want alarm condi
tions to be shown, then the work
begins.

.. "
GALLONS t>< 1000)

GALLONS
'>< 10001

~
[

MINIMUM POINr FOUR ALARM POINrs

.F""C~

"" ""'Y""
(TYPICAL) ,.

'j2J
"

'00

··0,,
z ""•0
•z
~

••

The next time you're in a con
trol room take a good look at

all the meter dials. And then,
just for the fun of it, estimate the

Ronald J. Thibodeau
Transamerica-Delaval, Inc.
Gems Sensors Division
Farmington, CT 06010

Fig. 1 Table 1. List of Variables
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The LIBRARY 100 from TBS is without doubt the greatest software
bargain ever. Released in November 1978, it has sold thousands in
44 countries. Written for the TRS-80, LIBRARY 100 contains 100
programs on five tapes. Most of the programs can be run on a4K,
Level II computer. Designed to be abasic computer library, it provides
aseries of programs over abroad range of topics. All programs but
one are written in BASIC and can easily be modified to suit your
own purposes.

"The program mix is eclectric, interesting, and curious ... If I had a
Level II TRS-80 and one or more grade-school children, or if Iwere a
hardcore software collector, or if I had Iittle software and wanted to
get alot of it with aminimum of bother, I'd buy the Library 100."
Stephen Gray, Creative COmputing, April, 1979.

"...abasic computer library for the hobbyist, parent or business
man:' Kilobaud Microcomputing, December 1978.

The programs are spread over five general categories; Finance,
Education, Graphics, Home and Games. As an added bonus, the
LIBRARY 100 contains Tiny PILOT, acondensed version of the high
level language primarily used in education. It is perfect for teachers,
parents, students and sales trainees. Using only six commands, even
achild could be programming in minutes. The other programs are
as follows:

FINANCE: Present Value of Future Sum, Simple Interest for Days,
Future Value of Present Sum, Amortization SChedule, Interest Rate
Compound Interest, Interest Rate-Installment Loan, Days Between
Dates, Term of Installment Loan, Present Value of Series of Payments,
Real Estate Investment Analysis, Nominal-Effective Interest, internal
Rate of Return, Future Value, of RegUlar Deposits, Regular Deposits
for Future Value, Depreciation (Amount, Rate, salvage Value,
SChedule), Bond Present Value, Bond Yield to Maturity, Sale
Cost-Margin-Day of week, Moving ad.

EDUCATION: Multiplication &Division, Addition, Subtraction,
Fraction &Decimal, States &Capitals, States and Order of Entry,
States and Date of Entry, States and Abbreviations, Inventors and
Inventions, \\\lrld capitals &Countries, Urban Areas and Population,
Authors &Books, Presidents and Order, States and Largest City,
Base Numbers.

.... Reader Service-see page 178

GRAPHICS: Front Cover, Wierd, Rat Race, Random Ad, Fireside,
Left-Right Ad, Blocks, Herring, Launch, Blinker, Snoopy, Snow, Step
Ad, Step Ad Two, Graphic \\\lrds, War Games.

HOME: Bartender, Nutrition, Conversion, Perpetual Calendar, Base
Conversion, Calculator, Vacation Check-off List, Telecode, Message
Board, Night Check-off List, Expense Account, Babysitter, Drunk
ometer, Remember, Christmas List, Mileage.

GAMES: Jumble, Search, Memory Quiz Letters, Sting Ray, Russian
Roulette, Wheel of Fortune, Towers, Decision, Memory ulz Numbers,
Doomsday, Star Trek,1M Sketch, Flipper, Life, Fifteen, Speedy, Count,
Road Race, Stars, Odd One, Spy Ship, Horse Race, Scissors, Craps,
Star Blazer, Tiger Shark, Unjumble, Mind Reader, Roach Race,
Jumble 2, Gypsy.

The price for the LIBRARY 100 is only $49.50. That's less than
$.50 per program. Join the thousands of users who are already enjoy
ing this exceptional software package. Only from TBS. (we are
currently working on aLibrary for the APPLE.)

TBS has other great software for your TRS-80. CHECKBOOK II,
INFO SYSTEM, &EXERCISER are general applications. BASIC
TOOLKIT, SYSTEM DOCTOR & TERMINAL CONTROL are systems
utilities. BUSINESS MAIL LIST, DATA MANAGER, CHECK
REGISTER ACCOUNTING SYSTEM &ANALYSIS PAD are strong
applications for business. TBS also has DISK HEAD CLEANERS
for TRS-SO and APPLE and GRAN MASTER DlSKETIES, the
best on the market.

TBS is YOUR COMPANY, and to you we pledge to produce
Qual ity software at aprice you can afford. The above products are
available NOW at Computer Stores and Associate Radio Shack
Stores nationwide or directly through us. For more information
please contact us at the numbers below.

T"M Paramount Pictures, CorlXlration.
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1. CUSTOMER NAME (16 CHARACTERS MAXIMUM)? J. DOE

Fig. 3

CHECK YOUR ENTRY. ENTER # 20 IF CORRECT. ENTER THE NUMBER SHOWN

ABOVE TO CHANGE THE INFORMATION. ?

essary in your application. The
first four questions are useful
only if a printout in Level II is be·
ing used. Any of the questions
may be deleted from the pro
gram by modifying lines 440
490 and lines 1070-1080.

After each question has been
answered, the program allows
the user to change any answers
that may have been incorrectly
entered. See Fig. ~. When all
questions have been answered,
the screen will display each
question and answer. See Fig. 4.

The computer is now ready to

display the data. The flow of da·
ta can be stopped and contino
ued at any time by using the BA
SIC commands BREAK and
CONTINUE. See Fig. 5. When all
the data has been displayed, an
option is offered the user to ei
ther rerun the data or enter a
new set of meter dial instruc·
tions. See Fig. 6.

Table 1 is a list of all variables
used.

Lines 10-105 identify the pro
gram function. Values are as·
signed to the variables (ques
tions) in lines 110-400. All ques-

tions and answers are displayed
in lines 410-560. Lines 570-640
instruct the user in how to stop
or continue the flow of data. A
FOR-NEXT loop for the flow of
data is set up in lines 650-780.

The necessary equations are in·
cluded.

Lines 790-860 print the alarm
points and their associated val
ues. Lines 870-950 offer the
user a choice to rerun the data

Program Listing 1

10 CLS
20 PRINT@335,"THIS PROGRAM PROVIDES THE DATA FOR
30 PRINT@399,"METER DIAL MARKINGS OF LINEAR
40 PRINT@463,"SYSTEMS.
50 FORX=22T0100:Y=13:SET(X,Y}:SET(X,Y+13) :NEXTX
60 X=22:FORY=13T026:SET(X,Y) :SET(X+78,Y):NEXTY
70 PRINT@768,"TRANSAMERICA - DELAVAL INC.
80 PRINT@832,"GEMS SENSORS DIVISION
90 PRINT@896,"FARMINGTON, CONNECTICUT
100 FORN=lT03000:NEXTN
HIS CLS
110 INPUT"l.CUSTOMER NAME (16 CHARACTERS MAXIMUM) ."IAS
115 0=1:GOSUB1000
120 INPUT"2.JOB NUMBER (NO LETTERS) ";1
125 O=2:GOSUB1000
130 INPUT"3.DIAL IDENTIFICATION (16 CHARACTERS MAXIMUM)

• "; BS
135 0=3:GOSUB1000
140 INPUT"4.DATE (EX. l.479=JAN 4,1979. USE PERIOO).";J
145 0=4:GOSUB1000
150 INPUT"5.HIGHEST LEVEL INDICATED (GAL!LIT)."IA
155 0=5:GOSUB1000
160 INPUT"6.LOWEST LEVEL INDICATED (GAL!LIT}.";B
165 0=6:GOSUB1000
170 INPUT"7.HIGHEST LEVEL INDICATED (INCH!MET).";C
175 0=7 :GOSUB1000
160 INPUT"8.LOWEST LEVEL INDICATED (INCH!MET).";D
165 0=8:GOSUB1000
190 INPUT"9.INCREMENT REQUIRED (GAL!LIT).";E
195 0=9:GOSUBI000
200 INPUT"10.FULL SCALE DEFLECTION OF METER IN MICROAMP

S." ; F
205 0=10:GOSUBI000
210 INPUT"ll.FULL SCALE DEFLECTION OF METER IN DEGREES.

" ;G
215 0=11:GOSUB1000
220 INPUT"12.NUMBER OF ALARM POINTS (MAXIMUM OF 4).";K
230 IFK=0THEN390
240 IF(K<0)+(K>4)THEN380
250 0=12:GOSUB1000
260 INPUT"I3.FIRST ALARM POINT (GAL!LIT).";P
270 0=I3:GOSUBI000
280 IFK=lTHEN4l0
290 INPUT"14.SECONO ALARM POINT (GAL/LIT}.";Q
300 O=14:GOSUB1000
310 IFK=2THEN410
320 INPUT"15.THIRO ALARM POINT (GAL!LIT).";R
330 0~15:GOSUB1000

340 IFK=3THEN410
350 INPUT"16.FOURTH ALARM POINT (GAL!LIT).";S
360 0=16:GOSUB1000
370 GOT0410
380 CLS:PRINT"INCORRECT ENTRY 1":FORN-IT01000:NEXTN:CLS

:GOT0220
390 PRINT"NO ALARM POINTS."
395 0=12:GOSUB1000
400 FORN-1T01000:NEXTN
410 CLS
420 PRINT"YOUR DATA WAS ENTERED AS FOLLOWS :"
430 PRINT
440 PRINT"1.CUSTOMER:";A$;TAB(31),"7.MAX HEIGHT:";C;"IN

CH!METER"
450 PRINT"2.JOB t :";I;TAB(31),"8.MIN HEIGHT :";O;"INCH

!METER"
460 PRINT"3.0IAL , :";BS;TAB(31),"9.INCREMENT:";E;nGAL/

LIT~

470' PRINT"4.0ATE:"iJ;TAB(31),"10.SCALE:";F;"MICROAMPS"
460 PRINT n5.MAX LEVEL:";A;"GAL/LIT";TAB(31),"11.SCALE:"

;G; "DEGREES
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490 PRINT n6.MIN LEVEL: ";B; "GAL/LIT"
500 IFK=0THEN560
SIB PRINT
520 PRINT"12.1ST ALARM:";P;"GAL/LIT" IFK=lTlIEN57B
530 PRINT"13.2CO ALARM:";Q;"GAL/LIT" IFK=2THEN57B
540 PRINT"14.3RO ALARM: ";R; "GAL/LIT" IFK=3THEN57B
550 PRINT"15.4TH ALARM:n;S;"GAL/LIT" GOT057B
560 PRINT"NO ALARMS"
570' PRINT
580 INPUT"ENTER ANY NUMBER TO CONTINUE.";M
590 CLSiPRINT"THE DATA WILL NOW BE DISPLAYED ON THE SCR

EEN.
600 PRINT"DEPRESS THE 'BREAK' KEY TO STOP THE FLOW OF 0

ATA.
610 PRINT"ENTER 'C.' TO CONTINUE THE DATA (INCLUDE THE

PERIOD) •
620 PRINT
63B INPUT"ENTER ANY NUMBER TO DISPLAY THE OATA."IM
640 CLS
650 H=INT(A/E):Z=INT(B/E)*E
660 PRINT"GAL/LITn,"INCH!MET","MICROAMPS","OEGREES"
670' PRINTB,0,"0","0"
660 FORN=lTOH
690 Z=Z+E
700 Y={Z-B)*F!(A-B)
710 X=(Z-B)*( (C-O)!(A-B) )+0
720 W=Y*G!F
730 IFZ>=ATHEN760
740 PRINTZ,X,Y,W
750 NEXTN
760 PRINTA,C,F,G
770 PRINT"GAL/LIT","INCH!MET","MICROAMPS","DEGREES"
760 PRINT
790 PRINT"ALARM POINT","GAL!LIT","MICROAMPS",nOEGREES"
800 IFK=0THEN860
810 PRINT
620' Y~(P-B)*F!(A-B) :W:Y*G!F:PRINT"FIRST",P,Y,W:IFK=lGOT

0690
830 Y=(Q-B)*F!(A-B) :W=Y*G/F:PRINT"SECONO",Q,Y,W:IFK=2GO

T0890
840 Y=(R-B)*F!(A-B) :W=Y*G/F:PRINT"THIRO",R,Y,W:IFK=3GOT

0690
850 Y~(S-B)*F!(A-B) :W=Y*G!F:PRINT"FOURTH",S,Y,W:GOT0890
860 PRINT"NONE"
680 PRINT
89B PRINT"I.RERUN DATA.":PRINT"2.NEW DIAL."
900 PRINT
910 INPUT"ENTER THE NUMBER SHOWN FOR YOUR SELECTION.";N
920 IF(N<=0)+(N>2)THEN940
930 ON N GOT0640,105
940 CLS:PRINT"INCORRECT ENTRY 1":FORN=lT01000:NEXTN:CLS

:GOT0890
950 END
100'0 PRINT@704,"CHECK YOUR ENTRY. ENTER' 20 IF CORRECT

• ENTER
1010 PRINT@768,"THE NUMBER SHOWN ABOVE TO CHANGE THE IN

FORMATION.
1020 INPUTL
1030 IFL=OGOTOI060
1040 IFL=20'GOT01070
1050 CLS:PRINT"INCORRECT ENTRY 1":FORN=lTOI0B0:NEXTN:CL

S
1055 L=O
1360 CLS
1070 ONLGOTOI10,120,130,140,150,160,170,180,190,200,210
10'80 ONL-IIGOT0220,260,290',320,350
1090 CLS:RETURN
9999 END



or to enter new dial information.
Subroutine 1000 checks all an
swers and allows the user to

change any incorrect entries.

The program can be greatly
reduced if a printout or alarm

points are not required. The only

lines used in this instance

would be lines 150 through 215,

and, of course, the remainder of

the program would have to be

modified accordingly.•

[l{Omicrocomputing I

WOULD YOU LIKE TO WORK FOR 80?

YOUR DATA WAS ENTERED AS FOLLOWS

1. CUSTOMER:J.DOE
2. JOB#:12345
3. DIAUt.TANKH
4. DATE:9.2779
5. MAX LEVEL:245OQ GAULIT
6. MIN LEVEL:15OQ GAULIT

12. 1ST ALARM:4800 GAl/LIT
13. 2ND ALARM:9700 GAULIT
14. 3RD ALARM:1495 GAULIT
15. 4TH ALARM:19800 GAUUT

ENTER ANY NUMBER TO CONTINUE.?

Fig. 4

7. MAX HEIGHT:98INCHIMETER
8. MIN HEIGHT:8 INCH/METER
9. INCREMENT:1000 GAULIT

10. SCALE:200 MICROAMPS
11. SCALE:250 DEGREES

Because of the growth of our magazine
and the microcomputing industry
generally, 80-Microcomputing is cur
rently looking for staff.

TRS-80 enthusiasm we need, but pro
gramming and technical ability are the
keys.

80 Microcomputing needs someone
with a writing or magazine background
capable of shaping a national magazine.

22000 88.2174 178,261 222.826
23000 92.1304 186.956 233.696
24000 96,0435 195.652 244.565
24500 98 200 250

GAULIT INCH/MET MICROAMPS DEGREES

ALARM POINT GAULIT MICROAMPS DEGi=lEES

FIRST 4800 28.6956 35.8696
SECOND 9700 71,3043 89.1304
THIRD 14500 113.043 141.304
FOURTH 19800 159.13 198.913

1. RERUN DATA
2. NEW DIAL.

ENTER THE NUMBER SHOWN FOR YOUR SELECTION?

Fig. 5

80 is breaking down-within its edito
rial limits-the industry's and hobbyist's
jargon into understandable layman's
terms. Literate copy is our goal.

A good technical editor will have five
years experience on similar publications
and be short on patience with the follow
ing words:

User
System
Implementation
Capability

and such lively phrases as:
Hallow foru
"the generation ofU

"for the accomplishment of"

GAULIT

1500
2000
3000
4000
5000
6000
7000
6000
9000
ooסס1

11000
12000

BREAK AT 720

c.

INCH/MET

8
9.95625

13.8696
17.7826
21.6956
25.6087
29.5217
33.43"48
37.3478
41.2609
45.1739
49.0889

MICROAMPS

o
4.34783

13.0435
21.7391
30.4348
39.1304
47,8261
56.5217
65.2174

73.913
82.6087
91.3043

Fig. 6

DEGREES

o
5.43478

16.3043
27.1739
38,0435
48.913
59.7826
70.6522
81.5217

92.3913
103.261
114.13

A position is also open for an editorial
assistant. Someone who enjoys program
ming at the learning level would be appre
ciated, but more essential are good proof
ing skills.

Personnel Director-

[fOmicrOCOmputiri91

peterborough nh 03458
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APPLICATION

Computerize your Amway earnings.

Get the Whole Story

Table 1. Generic Product Names

Illstead of: Use:
Blusher Stick ----..---.-.-.--.-.---.------- -.--- ---- BLUSHER
Blush. Powder __ _._._._._.__.__.__ --..-.- - ..- -.-.-._.--. BLUSH

Cover Up········· - ---.-.-.--.-.-.-.- -- _- COVER
Eyebrow PenCII··- -.-.-.-.......... . - PENCIL
Eyeshadow······ -.------ - - --.. SHADOW
Eyeliner . LINER
Face Powder FACE
Lip Glosser· . UPS
Lipstick .......................•. LIPS
Natural Lipstick -.- - - ..••. NAT LIPS
Foundation···· -._.-.-.•..•-- -.-..__.•.•...•..-. FOUNDATION

Mascara··-····-············--··-·-·--·-····-·-·-·-·-·-.- -.--.-..--.-.- MASCARA
Pressed Powder···--····-··-······-·-·······-··············_-·-·-.-.-.-....--.-. PRESSED
Men's SOCks·····_-· --.-.................. .-.-.-._.....•.••..•.••. SOX
Knee-Hi HOslery·····-··············· -..-.-.......•...- - - -.--.. KNEE
One·Size Streich Hosiery··-·-·· ...................•......•... ....•.••..•..•. STRETCH
Control Top Hosiery ..........•......... ..--..--- ....•..•..•..••. CONTROL

Panty Hosiery··· . PANTY
Soft·Sheer Hosiery· SOFT
Support Hosiery - - SUPPORT
EAD·9540 Sales Kit .. KIT

Literature Kit Only········-·-·······-········-·-·-·-·-····-·········.- - LIT KIT
Distributor Order Form-·-·-·-·-·-·-···········-·-·---····-·----·--·- PAD
SA·13 Price List············-··-····--········-···-·-·-·-·-·······-.-----.-- SA13

Amway Product
Distributor Programs
Blechman Enterprises
Canoga Park, CA 91307
Price: $25 on
cassette or
Stringy Floppy
wafer.

Fred Blechman
7217 Bernadine Ave.
Canoga Park CA 91307

If you're involved in one of the
many home distributorships

or vending is your business this
article will show you how to use
your Radio Shack TRS·BO to
save time and money! Although
these fOUf Level II 16K programs

are specifically designed for
Amway product distributors,
(home and personal care pro
ducts), they can be modified for
most other BASIC microcom-

puters and used in many other
small business applications.
Neither printer nor disk is reo
quired.

Four programs are useful to

the larger Amway product dis·
tributor. Program Listing 1 is
Order Verification. Over 300
products are listed in the
distributor price list, and each
has various numbers associat
ed with it, such as stock num
ber, quantity per case, discount
percentage and prices.

Once found, the prices (called
PV, BV, cost and suggested re
tail, for each item) must be
multiplied by the quantity
ordered and the results entered
in four columns of the order
form.

A typical full-page order that
would take 15 or 20 minutes to
check manually takes two or
three minutes using this pro·
gram and yields more accuracy,
since non·taxables are not

overlooked.
Totals, tax and handling ap

pear on command, and non·tax·
able items are automatically de·
ducted.

Program Listing 2 is a Distrib·
utor Organization and is most
handy if you have a printer avail
able. It uses a menu and either
screen or printer output. This is

like a super card file program,
where all distributors or outlets
are listed and are selected,
alphabetically, by selected
groups.

Program listing 3, Book·
keeper, adds all twelve columns
of a ledger and accumulates
page totals for monthly or an·
nual grand totals.

Program Listing 4 calculates
and displays for screen andlor
printer the Monthly Gross Profit
Summary.

All of these programs can be
modified for more general use,
and are available on cassette or

Stringy Floppy wafer for the

TRS-BO.

Order Verification Program

This program uses virtually
all of the TRS·SO 16K memory,
since it is filled with DATA
statements and uses a lot of ar·
ray space. The listing just shows
a few of the statements, so that
you can see the format. Each
DATA statement contains:
Quantity per case, stock num·
ber, PV, BV, cost, and suggested
retail. Decimal points are omit·
ted from the prices.

Let's RUN the sample order
(Fig. 1), so you'll see how this
works. CLOAD the Order Verifi·

cation program, type RUN and
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r/R\ PROGRAM STORE (202) 337-4691

4200W;,cons;n AveNW POBox9609 Wosh;nglon DC 20016

"'.. ,,"'''' .
Credit card callers may phone us
24-hours a day at (202) 337-4691.

$ 1.00fOStage:
total:

pnce

$229.95 for the
similar Editor

Software. Write
of Model II

htle

aOClress: ,,-- _
city, state

, code,-;;;;,;-",;;:;,;r;;:-;;i'i'MPi'OOra;iiStoi,,-o diSCk payable to The Program store
OMAS'.rEIlOiARiE nc bank code:
aVISA exp date:

card nmlber:
signature:

Also available for
TRS-80 Model II is a
Assembler from Galactic
for a complete list
software.

!~$·§nQJ?nISKt~W~~ES
We don't usually list books, but this
one is so unique that we thought you
would want to know about it. There are
over 100 pages about how DOS works, how
a disk is organized, and how to recover
from errors. This is THE technical
backup for NEWDOS+ with great
illustrations. $22.50.

1?1~~~fy\Q~OSYS
This machine language program

modifies your copy of the Radio Shack
Editor/Assembler for use with your
minidisk and any disk operating system.
You can save and load both text source
and assembled object files. Unlike the
NEWDOS+ version you can read the
directory and the allocation of
granules while in the EDTASM. You can
also kill files. It is a complete disk
modification for one or more drives.

Other capabilities are also added
which are not found on NEWDOS+. The
block move command relocates a section
of text to any other area. The global
change command permits, for example,
changing a label throughout the text.
The pagination feature provides hardcopy
on 8 1/2 by 11 pages on either single
sheets or continous paper. In addition,
high memory can be reserved, like in
BASIC, for machine language routines
like printer drivers. You can also
display the amount of memory remaining.

The <CLEAR> key is functional, the
symbol table is sorted alphanumerically
and output 5-across, the scroll up/down
allows 15 lines on the screen, and the
'DEFM' assembly is improved. Lower case
input is now permitted and you can
branch to any address. Plus, it also
corrects the errors in the Radio Shack
tape version. $19.95

DISASSEMBLER
by Roy Soltoff from Misosys '.Acorn

This two-pass Z-80 dJ.sassembler
produces symbolic labels with output to
either the video monitor, printer or
tape. Radio Shack's Editor / Assembler
can load the tapes. If you own the
Editor/Assembler, complete the package
with this program. Program on tap: for
two different memory locatJ.ons.
Cassette version NOW only $14.95
version which creates disk files $19.95
000000000000000000000000000000000000000

o THE~ STORE •B 4200 Wisconsin Ave NW .
o ~ PO Box 9609 Dept K 9~§ t/'!'..:, Washington, D.C. 200'6~
o
g o YES, please serKl me these TRS-80 prograns:
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
og name: _

o
o
o
o
o
o
o
o
o
o
o
o
o
o

SYSTEM
~~\{~R~rom Acorn

If you ever use the SYSTEM
command, you should buy this two
program package. These programs
allow you to save any system format
tape on tape or disk, plus offer
several features for machine
language programmers. Many two
part, protected system tapes like
Sargon II are not system format.

With FLEXL, which is one of the
two programs, you can make back-up
copies of any system format tape.
Most often a cassette that you make
will load easier than an original.
Plus you can find the filename on
any system tape because it is
displayed on the screen. And at
any time you can stop the reading
of the tape by pressing <BREAK>.

For any machine language
programmer, FLEXL offers the
advantage of producing more
efficient tapes than the assembler.
Also, it is written to interface
directly with monitor programs.
And you can merge machine language
tapes into one file.

Disk drive owners can use TDI5K
to save any system format tape onto
disk. Adventure, Airaid, Ting
Tong, Editor / Assembler and other
programs cannot normally be loaded
to disk using TR5D05. Now, TDISK
allows you to save these programs
onto disk. After DOS READY you
will be able to simply type the
filename and be up and running. It
even loads non-contiguous tapes.
TO15K will greatly increase the
benefit of owning a disk drive.

And as a FREE BONUS, Acorn
provides instructions on how to
load MicroChess 1.5 onto disk.

Complete your system with the
routines not found in either Level
II or DOS for only $14.95. Order
your System Savers, today!

e~~g~s~(te
This is the ultimate editing

tool for BASIC program lines. There
are five commands which allow
easier reading of BASIC programs
and more efficient execution by the
computer.

The 'unpack' command breaks
multiple statement lines into
single statement lines with extra
spaces for easier reading and
editing. The 'short' command
deletes any unnecessary words like
LET and all REMarks.

The 'pack' commmand compresses
lines into multiple statement lines
up to the maximum length you
specify while maintaining complete
program logic. This can easily
reduce the memory requirement by
more than 33\1 As you can imagine
this also speeds up execution of a
program, saves time in loading a
program from either tape or disk
and saves disk space.

And the 'move' command allows
you to move any section of your
program to a new location. With
the 'renumb' command you can
renumber your BASIC lines.

So if your programs need more
memory, or you need more time,
order your 'packer'! 16k, 32k and
48k versions supplied on two
cassettes for $29.95.

unless otherwise
for the 16k, Level

IF YOU'RE LOOKING FOR PROGRAMS
GIVE US A CALL, WE SUPPORT

ALL RADIO SHACK TRS-80 MODELS~

THE AlAR! 400 &800~ AND ApPLE
COMPUTERS, OR, VI S IT OUR

STORE WHILE (N WASHINGTON.

These programs,
indicated, are
II TRS-80.

ww
w

Galactic Trilogy
by Douglas Carlston

This trilogy is one of "the
hottest new games of the Eighties"
says Saftside. "Galactic Empire"
is a sophisticated game of strategy
and tactics of trying to unify the
three dimensional universe. As in
all the games, the universe is
randomly created for a new
challenge each time you take
control of the Galactica.

After peace is declared,
"Galactic Trader" starts. Now as
on outcast you barter Microbes,
Feelies and other commodities to
gain riches and power. But, watch
out for assassins and the energy
cartel.

"Galactic Revolution" is a game
of tactics, diplomacy, social
manipulation, and Machiavellian
ruthlessness. Unlike the other two
in the series, you can play with
more than one player and there are
sound effects.

Start with any of the Galactic
Trilogy today for $14.95 each.

DYOipt\Quest
from Automated Simulations
This first in the DunjonQuest(trn)
series, lets you take your ~ero

into a magical and mythJ.cal
labyrinth of over 200 roo~s which
is populated by over 30 kJ.nds of
fearsome monsters who guard over 70
varied treasures. Some of the
treasures are magical and can help
you in exploring the underground
complex, but look out for monsters
and traps that spring at you from
the walls and shadows of the rooms
and passages you traverse. The
Book of Lore fills in the
background and describes the
appearance of the temple as you go.
You combat monsters, move, and grab
treasure in real-time. Bring in
characters from other fantasy role
playing games, or let the innkeeper
find thee a hardy fellow. Test
your mettle against the servant~ of
evil! For D'D players, serJ.Ous
garners. $24.95 with Book of Lor~~

On disk, $29.95 -"Temple of ApshaJ.
Also available are "Dates tones

of Ryn," the microquest w~ich is
the introduction to the Dun)onquest
series and "Morloc' s Tower," the
deadliest of the series. $14.95 on
tape, $19.95 on disk, each.
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THE ORIGINAL GREEN-8CREEN

THE ULTIMATE STAR TREK PACKAGE

do? Simple!
Type in 9,9,9 and ENTER. The

program jumps to the hand·
entry mode and prints an entry
prompt at the bottom of the
screen. The program also does
this if it can't find a match for
your typed stock number in the
normal--entry mode. Type 4,BOT
TLE,O,O,.32,.32 and ENTER. The
computer will multiply the last
four numeric entries (include the
decimal point!) by the first
number and display the results
in the proper columns.

You could type anything (up
to 9 characters) in place of BOT·
TLE; whatever you type appears
in the stock number column. In
the hand-entry mode, the Quanti"
ty is always EACH.

Similarly, type 9,9,9 and
ENTER, then 1,TAPE,O,0,1.75,
1.75 and ENTER for line 9. The
last hem is lipstick. Enter this as
2,E,L1PS.

For totals, type 0,0,0 and
ENTER. A line is drawn below
the last numbers, the four right
columns are totaled, and tax
and handling are added for a
grand total.

The N after the last column
total means the sales tax of the
item with an N in that column
has been subtracted.

The sales tax is calculated by
line 820 and displayed by line
855. The variable H is retail
value. For a different percen
tage, change lines 820 and 855.

The handling in this example
is two percent of the retail value,
variable H. This is calculated by
line 835 and displayed by line
860. Change this if It's neces·
sary. If handling is to be based
on cost, variable G should be
used instead of H. For example,
for three percent of cost, line
835 should be S = .03·G and the
two percent displayed by line
860 should be changed to three
percent.

At this point, iI's only neces·
sary to compare the computer
totals with the order being veri
fied. If they are the same, the
order is correct.

A screen prompt asks if you
wish to make changes. If you
ENTER a Y, the normal screen
prompt appears. To subtract a
wrong entry, use a negative sign
In front of the quantity. 0,0,0
gives new totals.

ENTER. The display screen
clears and asks for your pa·
tience while it loads DATA. A
string-array is being loaded with
stock numbers (or generic
names), while a numeric array is
loaded with all the other DATA
items. This takes about 13
seconds.

The screen clears and a
message at the top asks you if
this is an Amway Regional Dis·
tribution Center (ROC) order (no
handling charge). Type Nand
ENTER. (If you type Y, the han·
dling charge added later will be
zero.)

The screen clears, column
headings appear and, in about
two seconds, a screen prompt
asks for your entry.

Look at Fig. 1 again. Line 1
shows a 3 in the each column
and a stock number of E-8023.
Type in 3,E,8023 and ENTER.
Don't forget the commas! The
"E" stands for "each". For
"cases", you would use a C in·
stead of E. The stock number is
always preceded by an A· or E·,
which must not be entered.

The computer searches the
string array for a match with the
stock number (8023 in this ex·
ample). When it locates this ex·
act match, the quantity per
case, PV, BV, cost and suggest"
ed retail are pulled from the ad·
jacent numeric array locations,
processed by the program and
the results printed under the col·
umn headings.

This takes several seconds
for the first item after array
loading, as the computer does
some internal housekeeping.
After that, the action is normal.
The screen prompt instantly ap·
pears again. Type 2,E,4211 and
ENTER.

Notice the next two items
(lines 3 and 4) are case Quan
tities. Type in 1,C,8220. When
the results appear on the
screen, an N appears after the
last number. This indicates this
item is non·taxable.

Next enter 2,C,8268 and then
5,E,47. For line 6 use the generic
word KIT (see Table 1): 1,E,KIT.
Similarly, for the next line use
1,E,SA13.

Now, the next item, line 8, is a
sales aid not in memory. The
prefix is not an E· or A·, so the
stock number is not 5. What to

. $22.95

...........................$37.95

....................................$47.95

. $13.95THE GREEN·SCREEN....
Add $1.00 lor postage and handling

CPU MONITOR

CPU MONITOR .
Add $2.00 lor postage and handling

CASSETTE CONTROL UNIT...
Add $1.00 for postage and handling

STAR TREK PACKAGE(lorLevelll, 16K only).....
Add $1.00 lor postage and handling

CREATE YOUR OWN SPECTACULAR
GAMING ENVIRONMENT (and ..va .5.00)
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Distributor Records Program

CLOAD and RUN the Distribu·
tor Records program. An intro
duction appears on the screen.
Press ENTER and instructions
appear on the screen, telling you

** ****** ******
: pE"{~~ THE S,qIV\,o, :

"{RS 8 1..££0£

: GREEN}(:
: SCREEN :
* ** .IMPROVE IMAGE CONTRAST ** .REDUCE EYE FATIGUE

• ENHANCE SCREEN LEGIBIUTY ** .PROVIDE A MORE PLEASING ** DISPLAY
• GIVE A DISTINCTIVE PROFESSIONAL ** LOOK TO YOUR SYSTEM ** The GREEN SCREEN is custom molded to
fit nicely over the picture tube. ** It ingeniously mounts in seconds without ** any tools. ***** ** CALL: (212) 296-5916 I,B- 11.-~* or sand $12.50+ $2 S&H - ~ *

* ALPHA product co. *
'" 85-71, 79th St., Woodh.ven, N.Y. 11421 *
**** ****** ****~ *
:~ f=~lUJ:f:f :
* BUS EXTEN'DER FOR TRS80' ** LIKE HAVING 5 EDGE connectors ** TO *TO ACCESSORIES* KEYBOARD .//III ** OR/I'

EXPANSION INT. • / *
*

(screen printer port) // .' ~-7--""'- *
¢~-. ~,' , rt----* " _A~'.,,\.1 ,'10',' *

* $80 : <'\l!"<ff.". ".~ _'fl~'" st':,. *+$2s&h • ~ . O/~ , -",_..(r;/* ALL GOLD PLATED CONTACTS *
*************************************

:·lnrERFACER 2 $85:
+S3s&h* 16 cbannell/0 modi1e. 8 inputs. 8 outputs. 2 relays, *

2 opto-iaolated inputs Very easy to use with BASIC.* Extenal..,e user's manual included. Sold worldwide [or *
over a year.

* z** ,,21. (212) 296-5916.. ** ALPHA product co. *
'" 85-71, 79th St., Woodhaven, N.Y_ 11421 *
************

No.032092

TOO..... O.... ~1\5119

return to the normal entry
prompt without effecting col·
umn totals.

Non-taxable stock numbers
can be added or removed in
lines 450 and 630.

If the program bombs out

because of improper entries
(.forgotten commas, letters
where there should be numbers,
hitting the CLEAR or BREAK key
by mistake, etc_) you can usually
recover by typing GOTO 270 to
continue the order, or GOTO 200
to start another order.

If you wish to exit the program
at any time, such as to perform a
calculation, press BREAK and
re-enter with CaNT to continue
from where you were. (This will
not work if you LIST after
BREAK. Use GOTO 270.)

If all else fails, RUN always
gets you back into the program
with the 13 second wait for
DATA loading, and the slight
delay for first entry processing.

Fig. 1. Sample Order

DISTRIBUTOR ORDER FORM

Suppose some of the num
bers you wish to verify have
scrolled off the top of the
screen? Don't worry. Just by
pass the CHANGES? prompt
with N and the computer will ask
you if you wish a review. Type Y
and ENTER. The screen clears,
and the last four column num
bers march down the screen
starting with line 1.

You can keep these numbers
from going off the top of the
screen by holding down the
SHIFT key and pressing the'
key to stop and start the scroll
ing.

If you type N to the review re
quest, the computer will ask if
you wish to check another order.
If you type Y you'll be at the start
of another order instantly with
none of the start-up delays ex
perienced on your first order.

All this sounds terribly com
plicated, but it's really a breeze,
and you'll learn very quickly.
There are some limitations and
hints that will help you. For ex
ample, the arrays will only allow
27 lines maximum for the en·
tries, including hand entries.
You can enter 1,ERROR,0,0,0,0
to the lower screen prompt to
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MONTHLY GROSS PROFIT STATEMENT

NAME' SM I TH STATE; CA ADA t, 6579 MONTH SEPT 1979
UPLINE DIRECT;JONES HIS NUMBER: 952

Fig. 2. Monthly Profit Statement

1058.23

BONUS
275.28
65.37
3.78
145.84
5.41
21.08
o
o
541.47

BV
1835.17
726.3
126.15
1215.37
180.25
351.3
75.17
425.8
3008.15

7943.66

217.6
7943.66
8161.26
25 %
2040.32
1058.23
982.09
65.28
78.35
628.2
1753.92

In order for distributors to
qualify for profit sharing,
various recognition levels and
several highly-lucrative
bonuses, a Monthly Gross Profit
Statement must be submitted to
Amway. This summary requires
various calculations and is a
natural for compuferization.
This program uses prompts to
enter raw data and does all cal
culations.

A sample printer run is shown
in Fig. 2. The screen display,
which can be entered manually
on the statement, looks the
same.

These programs are specifi
cally designed for Amway prod
uct distributors, except for Pro
gram Listing 3. Obviously, that

number headings, totals for
each column and the grand total
(column 1) set aside by a simple
graphic bracket.

If you have additional entries,
type and ENTER 1. These are
then added (or subtracted, if you
use the minus sign) from the
previous total.

When you have completed the
entries for this page, the com
puter will ask if you want cumu
lated totals-that is, the total of
previous pages plus this page.
Respond with a 1 for yes and the
cumulated totals are displayed.
Of course, on the first page,
these are simply the page totals
repeated. To do another page,
enter 1 to the AGAI N? prompt.

Monthly Profit Statement

BONUS %
15
9
3
12
3
6
o
o
18

DISTRIBUTOR'S N~ME

DIXON
ALLEN

DAVIS
JOHNSON

BECKER
SANDER
HESS

NO BONUSES
STEVENS

TOTALS

LINE 3:PERSONAL RETAIL SALES
LINE 4 TOTAL BV PURCHASES
LINE S·TOTAL BV SOLD
LINE 6,BONUS FRACKET
LINE 7 PERFORMANCE BONUS
LINE 8:BONUSES PAID OUT
LINE 9,80NUS GROSS PROFIT
LINE 10;RETAIL PROFIT
LINE 10A,SERVICING FEES
LINE 11·3% DD BONUS
LINE 12 TOTAL GROSS INCOME

how to enter your own DATA
statements. The listing shows
only names A-C and W-Z to illus
trate the format. The larger the
organization, the more value
this program has.

Press ENTER. The screen
asks you to enter 1 for printer, 0
for screen. Type 0 and ENTER,
and a menu of six choices ap
pears on your screen.

Type 1 and ENTER. The
screen asks for the distributor's
last name. Type ANDERSON
and ENTER. The screen shows
the "sponsor" (BURLEW), one

Amway classification, and
"group"(SCOTT). The group
refers to the name of the head of
that leg of the organization. A
prompt asks for a 1 if you want
to go again, or a 0 if you don't.

Bookkeeper

This program assumes you
are using 12-column ledger for
your bookkeeping. CLOAD and
RUN. The instructions are sim
ple.

When ready, press ENTER.
The program assumes column 1
in your ledger is the dollar
amount of the item. Type and
ENTER this figure. A prompt
then asks you what column this
should go under. Type in the col
umn number (2-12) and another
AMOUNT? prompt appears.

Keep answering the prompts
until you are at the end of the
ledger page entries. At that
point, enter 0 for AMOUNT? and
the computer displays column
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PROFESSIONAL HALF A MILLION TAX RETURNS CAN'T BE WRONGI
(OR THEY HAD BETTER NOT BE)

INCOME TAX SYSTEM
FOR TR5-80* MODEL I OR II

Our system, which prepared 500,000 1979 returns, features the following:

1. Full interactive user control, in tax-form language only, line-by-line.

2. Screen display of full 1040 and all schedules, prior to printout.

3. Change of a single amount item automatically changes and re-computes entire
return.

4. All printout formats IRS and state approved.

5. Stores Preparer's Identification for automatic printing at bottom of page 2.

6. Built-in Validation Check tests entire system, hardware and software.

7. Special Printer Adjustment routines, Line Length, etc.

8. Selection of closed or open output formats-for standard Form 1040 or open
name-box types.

9. Software control of text position on page. Makes forms-alignment simple. Permits
use with non-adjustable printers.

10. Fills in pre-printed Forms or you can use overlays. Your choice.

11. Automatically computes: Tax - SOl Overpayment - Wages Total from W-2's
Earned Income Credit - Income Averaging - Maximum/Minimum Tax - Least
Tax Method - All Percentage of Income Limitations - All Fixed Limitations - many,
many more.

12. Full support through the tax season - no charge.

13. Inexpensive yearly updates in accordance with tax-law changes.

14. Modular construction - lets you order only the type and size system you need.

PRICING STARTS AT $189.95 (1040 & SCHEDULE A)
25-PAGE DESCRIPTIVE MANUAL $7.50 (Refunded on Order)
MINIMUM SYSTEM REQUIRED: MODEL I, 32K, 1 DISK DRIVE

'TRS-80 IS A TRADEMARK OF TANDY CORP.

CONTRACT SERVICES ASSOCIATES.-1O
706 SOUTH EUCLID

"Reader Service-see page 178

TELEPHONE (714) 635·4055
* * *20 YEARS OF SERVICE* * *

ANAHEIM, CA 92602
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Box 435-E Summerland, California 93067 (805) 969-4557 "".144

MUMFORD MICRO SYSTEMS

PI..., indud, ,75 pootag'. C.hfo,n,. ,...id.",,:HId 6'l:o ..1... 'U.
All P'"!!"n,, ot. u.u.ll y ,h;pf'td on <0...... , Add S4.00 lu, di,k, Co,npl." ..,,,la.,,on or full ..fund

Addendum

Since these programs were
submitted to 80 Microcomput·
ing, a number of significant im
provements have been made in
the Order Verification Program.
The output can now be directed
to both screen and printer, or to
screen alone. Therefore, this
program can now be used to
generate orders as well as verify
them! Also, the output is format
ted with two aligned decimal
places for each of the four col
umns.

Furthermore, since DATA
statements are now entered in
numerical and alphabetical
order, an added search program
yields almost immediate access
to any item in memory.

The cassettefwafer and docu
mentation in this article contain
the latest hi-speed version of
this program, with current USA
prices. The other programs are
unchanged.

sophisticated, they do work. If
you wish to bypass the painful
and time-consuming experience
of troubleshooting your own en
try, the four programs, with the
necessary documentation are
available for $25

1e0 REM LEVELl I 16K AMWAY ORDER VERIFICATION - VERSION
4/20/79

110 REM COPYRIGHT 1979 FRED BLECHMAN
120 DEFINT A,D,N,Q,X,Y,Z
130 DIMA(14S0) ,A$(290} ,B(108) ,T$ (108)
140 CLS:N=1:Y=1:PRINT@460," ••• PATIENCE ••• LOADING DATA ••

lS0 READA(N) ,A$ (Y) ,A(N+l) ,A(N+2) ,A(N+3) ,A(N+4)
160 IFA(N)=999GOTO 200
170 N=S*Y+1:Y=Y+I:GOTO IS0
2Be CLS:PRINT
211' INPUT"RDC ORDER (NO HANDLING) Y/N",R$
220 IF LEFT$(R$,l)="Y" OR LEFT$(R$,I)."N" GOTO 230 ELSE

2Hl .
23e CLS:Z=1:z1=1:PRINT
24e PRINTTAB(0) "QTy",TAB(S) "C/E"ITAB(lS}"'";TAB{2S)"PV"

2S0 PRINTTAB(3S)"BV",TAB{4S)"COST";TAB{SS)"RETAIL"
260 X-128:E.0iF=0:G=0:H=0:I.0:D=0
27e IFX>832THENX=832
280 IFX=832PRINT:PRINT
300 PRINT@X,"QTY.,CASE{C) OR EACH(E),STOCK I",
310 INPUTQ,A$,S$
320 IFQ-0THENX=960:GOTO 800
330 IFS$="9"GOTO 400
341' A-Q:N-1:Y=1
350 N$zA$ (Y)
360 IFN$·"END"GOTO 400
370 IFN$=S$GOTO 600
380 N=5*Y+l:Y=Y+1:GOTO 350
400 PRINT@896,"ENTER:OTY.,I,PV,BV,COST,RETAIL",
410 INPUTQ,S$,PV,BV,C,R
420 IFO=0THENX=960:GOTO 800
430 PRINT@832,CHR$(30):A$-"E"
440 Pl=PV*O:B1=BV*O:C1=C*O:R1=R*O
450 IFS$""83S3"ORS$="S21S"ORS$-"S220"THEND-l
460 B(Z)-Pl:B(Z+1)=Bl:B(Z+2)=C1:B(Z+3)_R1
470 IFD=lTHENT$(Z+3)="N"
4S0 Z=Z+4:Z1=ZI+4
490 PRINT@X,Q:TAB(5}A$:TAB(15)S$,TAB(25)Pl;TAB(35)Bl;TA

B(4S)C1:TAB(55)RIi
51'0 IFD-1PRINT"N"

Program Listing 1. Order Verification

program can be used anywhere
12 columns need to be added.

But how about Program list
ing 1? Well, it can be adapted to
any business where invoices
need to be checked using pric
ing data in memory. You may
find less than four columns of
pricing information is needed,
thus simplifying the program.

Program listing 2 is an in
memory filing system. The
DATA statements can be struc
tured with names of prospects,
clients, customers or whatever.
Code numbers can be used to
segregate customers by what
ever categories apply. You can
use zip codes, cities or st~tes as
geographical separations. Of
course, some BASIC program
ming knowledge is required to
make any changes, but the
framework is here.

Program listing 4 illustrates
how a form can be reduced to
computer language and use. As
you run this program you'll find
several formatting techn!ques
that could be applied to other
programs-particularly the
placement of the input
statements on the screen.

While these programs are not

S Software Etc. ..
1639 Chamberlain Drive

•

Carrollton, Texas 75007
Tel: (214) 492-0515

"".365

This program is a BASIC Cross-Reference Listing Pro
gram for the TRS-80~ Model I with disk.

It reads a saved BASIC program from disk and will print
it as an option. It can then print an alphabetized list of
all variables used in the BASIC program, listing all state
ment numbers where each variable is used. After the
variables, a similar list of all referenced statement num
bers follows, i.e. all statement numbers used in a
GOTO, COSUS or RESUME. Statement numbers which
do not exist are flagged as undefined.

The program features output to printer, screen or disk
file. It also features page number and heading (except to
screen) with automatic file name, date and time in the
page heading. It is written in Assembler so it is very fast
and does not tie up memory with BASIC program. Pag
ing is adjustable for almost any page width or length.

Requires level II 16k
Disk Only $29.95

Demand a Demonstration from your Local Dealer or write for a
brochure of our complete line of Fine Software.

INSIDE LEVEL II
In"o, l<v.lll i•• ro"'p"h,n,IV' ,d..,"" gu,do '0 ,h. L..,III ROM, wn"h .11010, ,h. ma<hin.l.ngo,g. program"'.. '0
".. iiI' u"h.. ,ho ,ophi,"w«l «""in.. ,h.y ,"n,.in, Con,i"ly «pi,,", ..,~ upo. <ailing ><quo",,, .••".blo p....g•.•no 110
roo,,"... Sp«i.i con.i<I...'ion" g,v"n 'odi,k 'y",m•. r.., II p,<><nt>." .n'i..ly n,wrompoo"" P'''ll"m ""'<tur< which
I",d, und.. ,h. SYSHM romm.nd .nd «"'u,... in buth B.,,, .nd mo<hi", ,oJ, wi,h ,h, ,p«<l.nd <ffio,,,,,y 01 • ,ompil.,
In add",on, ,h. 18 ,h.p.." indude. 1"8< boi<ly 0/ u,h., infu,m'tlun ""fui '0 ,h. p'og..mm..
INSIDE LEVEL 11.....$15.95

RAM TEST FOR LEVEL II
Thi, machi""I.ngu'g<p,,'S,.m ' ..." "''''''''y<hipo 10, ""'" 0' ,hort«l ,dd,... 0'0.." lin ....' 10,11., i",",mirt.n". It , "
..,h BIT fo, .. IJdlty ,nd oo<h BYTE in ,h. """",;on of '" wu.i in"'u<tion .. ,n ".1 prog..m ..",o,ion, Bod odd, '"
di,pi.yni .Ion~ w"h ,h."d d"a .nd p'"",,' d.ta, On, ,om pi.... , ..., of 48K ,.k.. fU" \4 ""und., AI>o i",i"'n, ,.., 10,
"ro" indu'N by powt, lin. gl".h.. from ",<tn.1 <!luip"'m', RAMTEST.....$9.95

SPOOLER FOR PARALLEL PRINTERS
Th" p',,!!"'" i,. foil f""u r< pron' fu,m.tting ~k.o80 f",ufln8 U,tt dtfin ..bl.lin. and pog. I.ngth lwi,h lin.l,«I. in..rtN
bootWtffi woro. 0' .ft" PO""u",unl. ",..... dump, k,ybo.a,o oobou"" .•no p"n'tt I"U" ,onuol. In ,d<!il<On, prin,ing i,
don. from. 4K «p.ono..bl" buff., ",. '" ,hat ,h. LPRINT 0' LUST rommano ,"u,",ron,,01 '0 ,h" ust' wh;i. ptin,ing i,
b.ln8 don,. id..1 fu, S,I"""c 0' u,h" ,low p,in"". Alluw, p,in'lnS .nd p,,,,n,in8 ,,, ,un cuncurr.n,ly.
SPOOLER..•..SI6.95

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL
Thi, p',,!!,am ,lIow> d"k u"" m I""d 6..i< p'og..m,o,.ny o,n" ASCII d." 1,1" '"'" ,h, di,k .."iun of EI«tti< P"ndl 1o,
Nltting. F..:Ii, 1,,,, numbo". movo o,duph,,,,, prog"'" kgmrn"., .nd ..,,,,h fo, ,h. ""U"n« 01 .ny g'oup of .h"o<<<"
One <","m.nd f,om DOS Qu"kly moJ,h .. <O'''ln8 101.. to P"n,,1 fo,m." PENPATCH.....S9.95

DUPLICATE SYSTEM TAPES WITH "CLONE"
Th" macnino I,ngu,g, p'og..m m.k.. duphea« COP'" 01 ANY up< w,i,,,n lu' Lo:v,III, ThoI' m.y bo SYSTEM "p<'
(<<",tinuoo.o, nOljord".I,.". h i. nO! n«....'y '0 'n"..,h.I,I,n.moo, wh.,o" lood.,n m.mo,y.•nd ,h.,. i• ...."ha"",

of 'y""m «>_ ,..id.n<y, Th, filo n.mo. ."tty poin,. ,nd o:v"y bY«1 in ASCII fn,mot)." Ji.pl,y«l on ,h, vid.o """.n, 0....
m,y b.. moJifiN ..fot< '''PI' I> p,oJ"",,". CLONE.....$l6.95

PROGRAM INDEX FOR DISK BASIC
A,><mblo." .lph,boot,,,,,J i"o" 01 ~"'" on"" p,,,!!<>m I,b,,,\, f",m 0"kOi'0<10h". P,,,!!,,,,, n,,,,•• ,no r.."'f'K0.r<,...I
.u<o"''''''''lIy(".... "otb..typ«! i"J '"0 m'y b.. ,Iph,b.."z«l byol>k "'p'og"m Tho I", m.y .I"'b. ..."'h«l fo, '"I' di.~.

p'og"m. or ""''''0"; o,.k, 0' p'"!!"",, ..low 0' ••101«1; ,"J ,ho whol" Ii" 0' .ny port ><n' '0 ,h" ph""'. fi".lIy. tho Ii"
Ll..1f m.y b.'lOr«l ondi.k fo,lo'u,,,ac""&Ild opd"", Ro:v,"w«l in ,hol.n""y i.....ofllOMi,rocompu'ing, Onodnvo.nd
llK '''1U"N. INDEX.....$19.9S

4 SPEED OPTIONS FOR YOUR TRS--80!
Th. SK_2" th. mo<t """.,,1. dock ",00,1".,00 .,.,I.bl. I", th. TRS_80. 5p<M. m.y b<- ......itch"" !:><'W""" oorm.1. 0
,.Ii.bl. Jncr.... of 50%. or 0 SO'" ,..:Iuwn"; ",I«t.bl• ., '''y tim. wi,""", ;",."upting ••«u,ion or ""hing tho pros"'"
In"'"<tKn'l' Ott •.1", I\'v<n for. 100% 'n«.... 10 J.Sol MIl> (rOOf TRS_80 m.y nOl b< ,<li.bl... ,h...p<M). It moy b<
oo"figu,<d by th."..... ,o(h.ng< .pe<d with. toggJ< .w'teh o,on ",ft"'''''omm.nd. It ""II.",o","i"lIy ,<tum to norm.1
,~ooy "mt. d..k 10 "!lV<, '''l"'''' no<h.ng.to ,h. """.';"g.y,,,m, .nd h.. pm"jOlOn. for ,ddlng on lED to ,odic.,.
who" tho <omf"'''''' no<" norm.1 ,p«'<!, It mOU"" In"d. ,h. k<yboord on" wi,h only 4 ""'....,y ronn<rtion. for tho ,wi"h
OpnO" I.w;,.h nOl ,n<ludrJJ, .nd " •••ily I<m",,«1 ,f ,h. roml"'I<' <WI n....J, '0"''''. Th. SK _ 2 rom"" fully ....",bIM wi.h
.<Xkn<d IC. ond ill".".,<d in",U<';on•. Compln...,isloe,i,," i, guu.", .... , SK-!.....$24.!lS
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5"
520
'30
540".61.'2.OJ.".os.".'7.,..".
7••
71.
•••

PRINT:PRINT@896,CHR$(30)
X_X+64:E_E+P!:P_F+Bl:G_G+Cl:H_H+Rl
lFO-ITHENI-I+RI
o-e:GOTO 278
B_A(N):PV_A(N+l):BV_A{N+2):C_A{N+3):R_A(N+4)
IFA$·~C·THENO·O·B

PI-PV·O/lS0:Bl-BV*O/10":Cl-c*Q/18e:Rl-R*O/le8
IFN$·-S383·0RN$·-S21S·0RN$·-S22S-THENO-l
B(z)-pl:B(Z+I)-SI:B{Z+2)-CI:B(Z+3)-RI
IFO-ITHENTS(Z+)·-N-ELSET$(Z+3l···
z-z+4:z1-z1+4
PRINT@X,A,TAB(S)A$;TAB(I5)S$,TAB(25)Pl;TA8(3S)Bl,TA

B(45)Cl;TAB(55)Rl;
IFD-IPRINT-N
PRINT:X_x+64:E_E+P!:P_P+Bl:G_G+Cl:H_H+Rl

IFD-ITHENI-I+RI
O-S:GOTO 278
PRINT----------------------------------------------

80S PRINT·TQTALS ••• ·JTAB(25)E;TAB(35)F;TAB(4S)G,TAB(SSI
H,

819 IFI<>0PRINT-N-:GOTO 829
815 PRINT
828 T- .86 *H
825 IFI<>8THENT-T-{.16*I)
838 T-INT(T*118+.5)/181
835 5-.82*8
841 S-INT(5*181+.S)/111
845 IF LEFT$(R$,l)-·Y· T8ENSc9
859 /'l..G+T+S
855 PRINTTAB(28l·6' SALES TAX •..• ·;TAB(45)T
868 PRINTTAB(28)·2' HANDLING•••.• ·;TAB(45)S
865 PRINTTAB(28)·GRAND TOTAL •.•.• ·;TAB(45lM
878 INPUT· CHANGES? Y/N·;Y$
875 IF LEFT$(Y$,l).·Y· OR LEFT$(Y$,I}.·N· GOTO 8BI ELSE

GOTO 879
888 IF LEFT$(Y$,l).·Y·GOTO 278
885 PRINT:INPUT·REVIEW ORDER? Y/N·,Z$
898 IF LEFT$(Z$,l)-·Y· OR LEFT$(Z$.l)·-N· GOTO 895 ELSE

GOTO 885
895 IF LEFT$(Z$,l)-·Y-GOTO 925
908 PRINT:INPUT·ANOTHER ORDER? Y/N·;X$
995 IF LEFT$(X$,I)--Y· OR LEFT$(X$.I)--N- GOTO 911 ELSE

GOTO 9ee
918 IF LEFT$(X$,I)--Y·GOTO 208
915 PRINT:PRINT- SEE YOU ANOTHER TIME. 'ByE .... •
928 ENe
925 CLS:PRINT:Z-l
938 PRINTTAB(25)B(Zl ;TAB(35)8(Z+ll ;TAB(45l8(Z+2) ITAB(55

lB(Z+3) ;T$(Z+3)
935 Z-Z+4
941 IFZ-zIGOTO 888
945 GOTO 938
1000 DATA12,744,300,425,332,489
1905 DATA12,8204,338,410,368,470
1910 DATA6,831,888,1805,874,1125
1115 DATA18,796,165,280,217,315
1820 DATA12,929,245,359,273,395
1825 DATAI2,928,245,358,368,490
1838 DATA12,868,285,390,314,458
1835 DATA12.8371.259,315,255,365
2275 DATAl,PANTY,275,368,385,395
2288 DATAl,SOFT,21I,255,227,298
2285 DATAl,SUPPORT,51I,65S,533,695
2291 DATA6,8347,368,515,4'S,581
2295 DATA6,8294,41B,555,421,6lS
2388 DATA6,8348,448,62S,477,69S
2395 DATA6,8349,7SI,1175,839,121S
2311 DATA12,848,288,441,341,495
2315 DATA12,849,225,335,258,375
2321 DATA12,888,145,261,238,295
2325 DATAl2,899,145,268,238,295
2338 DATA12,58,178,255,211,381
2335 DATA12,8419,315,485,389,458
2348 DATAl,KIT,2948,4818,S498,5498
2345 DATA1,LIT KIT,.,I,1882,1882
2358 DATAI,PAD,8,I,148,141
2355 DATAI,SA13,8,I,34,34
2588 DATA999,END,I,I,I,l

Program Listing 2. Distributor Organization

III CLS
28 REM * DISTRIBUTOR SPONSORSHIP PROGRAM •
38 REM * COPYRIGHT 1979 FRED BLECHMAN *
4iJ PRINT: PRINT- THE PURPOSE OF THIS PROGRAM IS

TO ALLOW·
51 PRINT·YOU TO QUICKLY FIND THE SPONSOR AND GROUP LEAD

ER OF·
61 PRINT·ANY OF YOUR DISTRIBUTORS, AND ALSO TO FINO ALL

THE·
70 PRINT·DISTRIBUTORS UNDER ANY SPONSOR OR GROUP LEADER

75 PRINT:PRINT·ASTERISK (*) MEANS NON-RENEWED DISTRIBUT
ORII·

80 PRINT:PRINT· JUST FOLLOW THE INSTRUCTIONS AS
YOU GO.·

98 PRINT:INPUT·PRESS ENTER WHEN READY •.•. ·iZ$

.... Reader Service-see page 178

PINBALL
by John Allen

Bust Your Bumpers!

Get yourself addicted to this exciting real-time
game. Written in machine language, Pinball is
just like the games you play in the arcades.
Lots of sound and flashing graphics with runs,
roll overs and bonus points.

Arrow keys serve as flippers. The space bar
puts the ball into motion either fast or slow as
you choose. Other speed variations occur as a
result of contact with features on the screen.
Watch out for the sudden appearance of the
"Bermuda Square"! Being trapped inside will
alter your speed. Each hit in the square brings
extra points.

Put your flippers in motion--it's time for Pinball!
On Cassette $14.95; on diskette $20.95.

Acorn produces several games forthe TRS-BO·
These include: Codebreaker, Star Warp &
Lunar Lander, Word Challenge, Bandito,
Block'em and Ting- Tong priced at $9.95.
Pigskin, Invaders From Space, and Quad are
available for $14.95. Ask for these and other
quality Acorn programs at your local computer
store.

·TRS-SO is a trademark of Tandy Corp

IDEALER INQUIRIES INVITED.l

Acorn
Software PrOdUCts, Inc.

134 North Carolln. Avenue,S.E"W.'hlngton,O.C 20003
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FREE IOEA SEEDS iT....

Have you ordered yours? If not, you better reconsider. Mor.

than 5.,e happy subscrIbers think you donlt know ~t you are

missing. These are FREE programs for your TRS-8' and 811 you

have to do to get them Is send us • legal size SASE. That Is

all there Is to It. Simple? You betl Every .onth there's a

new program and you really don't want to miss any of t"-'
When you stop and thInk about It there are only three ways to

buIld your software library. One way Is to wrIte the progr..

yourself. Another way Is to purchase programs. The best way

Is to have the programs given to you and that Is Just what we

are dolngl All FREE IDEA SEEOS are our own original prograMS

and we want you to have them to USe, rewrIte. and expand.

Send your legal size SASE to:

CECDAT. Inc. ....62 PO Box 8963 Hoscow. ID 838113

THE LOWEST
prices on this high·quality sottware. BuX direct and save 50%. Now, also
available for CBASIC on CP/M and MB SIC on HEATH HODS.
DATA BASE MANAGER Mod·1 S6ll Mod-II 1199
You can use it to maintain adata base & produce reports without any user
programming. Define file parameters & report formats on-line. Key
random access, fast multi·key sort, tield arith.. label, audit log. No time·
consuming overlays. 500 happy users in a year. Mod-II version with over
50 enhancements.
A/R Mod·' S6ll Mod·1I 11411
Invoices, statements, aging, sales analysis, credit checking, form input,
order entry. As opposed 10 most other A/R, ours can be used by doctors,
store managers, etc.
WORD PROCESSOR Mod·' $49 Mod-II $49
Center, justification, page numbering ...Used for lellers, manuals, and
reports. Mod-I version features upper/lower case without hardware
changel
MAILING LIST Mod-l S5!l Mod·1I S1Ill
The best! Compare and be selective. Form input, ~digit selection code, zip
code ext., sort any field, multiple labels. Who else oHers a report writer?
fNVENTORY Mod-I S1Ill Mod·1I 1149
Fast, key random access. Rep<lrts include order info, performance
summary, E.O.O.. and user-specified rep<lrts. Many converted their
inventory to ours!
PAYROLL AIR, AlP, and GL available for the Mod-II DOS and CP/M.
L2111, a casselle package ot 10 business programs for level II 16K
systems, $59.
All programs are on· line, interactive, random access, virtually bug free,
documented and delivered on disks. Mod-I programs require 32K TRSDOS,
and credit is allowed when you upgrade to Mod·11. We challenge all
software vendors to offer low cost manuals so you can compare and
avoid those high·priced, undocumented, 'on~memory' programs.
Manuals alone $S for Mod·l, $10 for Mod·lI. Don't let our low prices fool
you!
Mod-II programs are extensively modified, guaranteed to run with 1year
newsleller and updates. 10% off for ordering more than 1Mod-II program.

MICRO ARCHITECT. INC.. ~ ..
96 Dothan St., Arlington, MA 02174
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92 GOSUB 5199
95 CLS: PRINT:PRINT:PRINT·DO you WANT PRINTER OR SCREEN

? (PRINTER-I, SCREEN-8)·,:INPUT P
198 CLS:PRtNT:PRINT·WHICH OF THE FOLLOWING DO YOU WANT?

119 PRINT:PRINT·(I) DISTRIBUTOR'S SPONSOR' GROUP LEADE
R"

121 PRINT-(2) ALL DISTRIBUTORS UNDER A GROUP LEADER
131 PRINT·(3) DISTRIBUTORS DIRECTLY SPONSORED BY SPONSO

R"
135 PRINT-(4) LIST ALL DISTRIBUTORS·
136 PRINT·(5) TWO GENERATIONS BELOW SPONSOR •••• •
137 PRINT-(6) DISTRIBUTORS NOT RENEWED-
141 PRINT:PRINT·(TO EXIT PROGRAM, PRESS BREAK ~EY ••• )
158 PRINT:INPUT-ENTER 1,2,3,4,5 OR 6 •••••• -:A
155 IF P-l GOTO 178
169 ON A GOTO 288,398,488,588,688,798
178 ON A GOTO 5288,5388,5488,5589,5688,57'1
218 CLS:PRINT:PRINT·DISTRIBUTOR'S LAST NAME?-,:INPUT oS
211 READ A$,B$,C$,R
22. IF A$-O$ THEN GOTO 258
238 IF A$-·END- GOTO 281
241 GOTO 218
25' PRINTTAB(51·DISTRIBUTOR-:TAB(25)·SPONSOR·,TAB(45)-G

ROUP-
268 PRINTTAB(S)A$,:IFR-l PRINT· .-;
265 PRINTTAB(25)B$:TAB(4S)C$
27. GOTO 285
28' PRINT:PRINT·NOT ON LIST. SPELLED CORRECTLY??
285 RESTORE
29. PRINT:PRINT:INPUT·ANOTHER? YES-l,NO-'-'X
295 IF X-I GOTO 28S
296 GOTO UI
31. CLS:PRINT:PRINT·GROUP LEADER'S NAME?-::INPUTG$
31. READ A$,B$,C$,R
328 IF C$-G$ GOTO 36.
338 IF C$-·END· GOTO 3e8
341 GOTO 311
368 PRINTA$::IFR-IPRINT· ··,:ELSE PRINT- .,
378 GOTO 311
381 PRINT C$
385 RESTORE
398 PRINT:PRINT:INPUT-ANOTHER? YES-I, NQ-e-;y
395 IF Y-l GOTO 388
396 GOTO lee
481 CLS:PRINT·SPONSOR'S LAST NAME?-;:INPUT S$
418 READ AS,B$,C$,R
428 IF B$-S$ GOTO 468
438 IF B$-·ENO- GOTO 48e
U8GOT0418
46e PRINT A$::IF R-l PRINT· .-,:ELSE PRINT
478 G0T04U
481 PRINT B$
485 RESTORE
498 PRINT:PRINT:INPUT·ANOTHER7 YES-l,NO-8-;Z
495 IF Z-1 GOTO 418
496 GOTO 198
588 CLS:PRINT-LISTING OF ALL DISTRIBUTORS:
518 READ A$,B$,C$,R
528 PRINT A$I:IF R-l PRINT· ·-,:ELSE PRINT·
538 IF A$-·ENO- RESTORE:GOTQ541
535 GOTO 519
548 PRINT:INPUT·AGAIN? YES=I,NO-I·;W
558 IF W_l GOTO 588
568 GOTO 189
698 CLS:DIMB$(188)
611 PRINT:PRINTTAB(15)-DISTRIBUTORS IN LINES OF SPONSOR

SHIp·
615 PRINTTAB(21)·(TWO LEVELS DOWN ONLY)·:PRINT
621 PRINT:PRINT·GROUP LEADER'S NAME?-,:INPUTG$
625 I-8:A_8:B$(A)_- •
638 READ A$,B$,C$,R
632 IF A$-B$(A) THEN A-A+l:G0T0638
648 IF B$-G$ PRINTTAB(I)A$;:IF R-l PRINT- .- ELSE PRINT

645 IF B$-G$ I-I+5:G0T0989
658 IF B$-·ENO· GOTO 678
661 G0T0638
679 PRINT:INPUT·AGAIN? YES-l,NO-,-,V
675 RESTORE
689 IF V-I CLS:G0T0618
691 GOTO 181
71' CLS:PRINTTAB(28)-NON-RENEWED DISTRIBUTORSI
718 READ AS,B$,C$,R
728 IF R-l PRINTAS,
731 IF A$-·END· PRINT ·ENO·:RESTORE:GOTQ75'
741 GOTQ 718
75. PRINT:INPUT·AGAIN7 YES-l,NO-'·'U
761 IF u-l G0T07"
778 GOTOU.
991 L$-A$:RESTORE
911 READ A$,B$,C$,R
921 I~ ~$-LS PRINTTAB(I)A$,:IF R-l PRINT· •• ELSE PRINT

925 IF B$-L$ G0T0911
931 IF B$--END· THEN B$(A)-L$:RESTORE:I-8:A-I:G0T0631
948 G0T0918
1888 DATA ABUNDO,CUPINO,SCOTT.I
1.11 DATA AGUILERA, PARRY, PARRY, 8
1828 DATA ALBAUGH,DAVIS,PARRy,l
1131 DATA ALEMAN,OLSON,OLSON,I
1848 DATA ANDERSON,BURLEW,SCOTT,8
1945 DATA ARNOLD,GALLANT,OLSON,I
1851 DATA ARROYO,PARRY,PARRy,8
1678 DATA BABB,BLECHMAN,BLECHMAN,l



ALSO COMING FROM ESMARK:

507lh E. McKINLEY HWY. MISHAWAKA, IN 46544
(219) 255-3035

$62.95
PLUS $1.50
POSTAGE &
HANDLING

65026800Z80

LIGHT PEG (4 peg-jumppuzzles)
ENDRUN (Othello with a 'twist")
L1FE9 (Conway's LIFE with mutations)
Price: $19.95 (including postage&handlin9)
L1TEGAMMON (Backgammon you'll Stlk with)
STIKWUMPUS (Caves with a little 'lite')
MAZEMASTER (Maze atter maze to poke thru)
PRICE $19,95 (including postage & handling)

• ELECTRONIC SYSTEMS MARKETING

8080

(LEVEL II)

UGHT-PAK3 
(LEVEL II)

L1GHT-PAK2 -

That's rightl Esmark's VIDIET-STIK light pen has the TRS-SO CONNECTION
fo, LEVEL I & II. Your 4K to 48K TAS-BO System will come alive under your
VIDIET-STIK within minUlesolitsarrival. Thars because there are nowires to
solder or traces to cuI. You're up and running as fast as you can plug the
interface into your system's cassette EAR-jack, CLOAD our custom LIGHT
WAVE demonstration software and RUN. And because the interface has a
plug for your recorder. you won't have to unplug it again when loading your
other software tapes The interface allows them to pass right thru whenever
you're not using the pen. Irs e)(clusive "switched tip" design means the pen's
electrically isolated lrom your system when Il'snot In use. Just pOint & p,ess!
Irs that simple...Plug, CLOAD and RUN And have we got the software for you
to RUN with I Our demonstration tape inCludesacalibration program (used to
adjust the CRTs brightness and contrast) plus STlK-TAC-TOE, AWARI and
TOWERS. Two challanging games and a puzzle that will keep grownups and
Children Stik'ing it to your TRS-80 for hours. And there are instructions
provided so you can begin writing your own light pen programs (Iightware)
lor fun or profit (Level II). Or, just sit back and enjoy our LIGHT-WAVE tapes
each month. Esmark's unmatched commitment to lightwarecan bring you up
to five new games, puzzles, drills&educational quizes or simulations each
month, Our current LIGHT-WAVE releases are

This Weekend: T
STIK R

IT.... S
··to your 8

o

TRS-80 Printer Interface (Cassette AUX-jack interface for all AS232
printers. Includes LUST& LPRINT software)

TRS-SO AS232 Communications Interface (Makes your TRS-SOa full
I/O terminal to timesharing systems the world over. Gives you
intelligent or dumb terminal capabilities at 110 or 300 BAUD. Also
includes Printer Interlace above with 20 mA current loop & TTL level
I/O options.)

- TAS-SO is a trademark of the Tandy Corporation ~

Order yours now and we'll include a lree copy of FLASHBACK, Esmark's
newsletter dedicated 10 the latest news in lightware applications. And, don't
lorget to tell your friends. The VIDIET-STIK can also be ordered for use on
most other micro systems using the lollowing processor chips:

All that's ,equired is a standa,d casselle jack leading to Ground and a
readable single bit input port. Driver software is p,ovided along with
instructions for writinglightwa'e applications. And tell your local Deale' that
Esmark's got a Dealer package he won't want to miss out on. Delivery is3t06
weeks from receipt 01 your order. C:O.D,'s are $3.00e)(tra but will be shipped
within two weeks All prices are F,O,B. Mishawaka, Indiana. Indiana residents
add 4% state sales ta)(.

E * ,,40SMARK INCORPORATED

1~74 DATA BANKS,DIXON,SCOTT,0
1076 DATA BARNES,PARRY,PARRY,0
1080 DATA BAUM,BLECHMAN,BLECHMAN,0
1090 DATA BAUTISTA,SCOTT,SCOTT,l
1100 DATA BECKER,SCOTT,SCOTT,0
1110 DATA BELLOG,BLECHMAN,BLECHHAN,0
1120 DATA BERTONI,BLECHMAN,BLECHHAN,0
1124 DATA BLANCO,OLSONL,OLSON,0
1130 DATA BLECHMANS,BLECHMAN,BLECHMAN,0
1140 DATA BONDRA,SCOTT,SCOTT,0
1150 DATA BOWEN,MUELLER,PARRY,0
1152 DATA BORNCAMP,KAVON,KAVON,0
1154 DATA BORUFF,OLSON,OLSON,0
1160 DATA BRAMMER,BLECHMAN,BLECHMAN,0
1164 DATA BREESE,BLECHMAN,BLECHMAN,0
1170 DATA BRENNAN,BLECHMAN,BLECHMAN,0
1180 DATA BRICKLEY,BLECHMAN,BLECHMAN,l
1190 DATA BROSS,ROZAS,OLSON,0
1192 DATA BROWN,TOPLIFFE,SCOTT,0
1200 DATA BROWNE,MARTIN,OLSON,0
1210 DATA BRUNS,SCOTT,SCOTT,0
1220 DATA BRUSIE,JORDANC,SCOTT,0
1230 DATA BURBANK,THOMPSON,SCOTT,0
1234 DATA BURLEWS,BURLEW,SCOTT,0
1240 DATA BURLEW,SCOTT,SCOTT,0
1250 DATA BUTT,OLSON,OLSON,0
1260 DATA BYE,DAYS,DAYS,0
1270 DATA BYRAM,MUELLER,PARRY,0
1280 DATA BYRD,THOMPSON,SCOTT,0
1284 DATA CALDERON,BLECHMAN,BLECHMAN,0
129B DATA CALLAHAN,MUELLER,PARRY,0
1300 DATA CARPENTER,MUELLER,PARRY,l
131B DATA CARSTENSENJ,CARSTENSENV,LOCKWOOD,l
1320 DATA CARSTENSENV,LOCKWOOD,LOCKWOOD,e
1330 DATA CARTER,CARSTENSENV,LOCKWOOD,0
1340 DATA CARVER,HEGGE,SCOTT,B
135B DATA cASTELL,WILSON,SCOTT,0
1360 DATA CECI,OLSON,OLSON,0
1370 DATA CHARETTE,SCOTT,SCOTT,e
1380 DATA CHASE,BURLEW,SCOTT,l
1390 DATA CHEVALIER,MUELLER,PARRY,l
1400 DATA CLARK,MARTIN,OLSON,B
1410 DATA COKER,SENSENBAUGH,FROMM,l
1420 DATA CONANT, SCOTT, SCOTT, 0
1424 DATA CONEJO,TOPLIFFE,SCOTT,B
1430 DATA CONTRERAS,SCOTT,SCOTT,0
1440 DATA CRAMER,BLECHMAN,BLECHMAN,l
1450 DATA CROSS,OLSONL,OLSON,l
1454 DATA CUMMINGS,DAYS,DAYS,0
146B DATA CUPINO,STODDARD,SCOTT,0
3320 DATA UNDERHILL,KENT,KENT,0
3330 DATA URIAS,OLSON,OLSON,0
3340 DATA URQUIDI,THOMPSON,SCOTT,0
3350 DATA VAN WORMER,BLECHMAN,BLECHMAN,0
3360 DATA VEGA,BLECHMAN,BLECHMAN,0
3370 DATA VOLMERANGE,SCOTT,SCOTT,0
3380 DATA WADE,RADDATZB,OLSON,0
3390 DATA WALES,MUELLER, PARRY, 0
3400 DATA WALINSKI,DAYS,DAYS,0
3410 DATA WATKINS,OLSON,OLSON,l
3420 DATA WEBER,DONALDSON,OLSON,0
3430 DATA WEIGEL,OLSONGL,OLSON,0
3440 DATA WEISS,GEORGE,SCOTT,0
3450 DATA WHITE,BLECHMAN,BLECHMAN,0
3460 DATA WILKEN,OLSON,OLSON,l
3470 DATA WILLIAMS,OLSON,OLSON,0
3480 DATA WILLIAMSR,DIXON,SCOTT,0
3490 DATA WILLIAMST,MARTIN,OLSON,l
3500 DATA WILSON,SHELLMAN,SCOTT,0
3510 DATA WITTMAN, ICKES, SCOTT, 1
3520 DATA WOODBRIDGE,BLECHMAN,BLECHMAN,l
3530 DATA WRIGHT,MUELLER,PARRY,l
3540 DATA YANCEY,STODDARD,SCOTT,l
5000 DATA END,END,END,0
5100 CLS:PRINT:PRINT- ONLY SOME OF THE DISTRIBUTORS

IN THIS
5105 PRINT-ORGANIZATION ARE SHOWN IN THIS LIST TO ILLUS

TRATE-
5110 PRINT-HOW THE PROGRAM WORKS. YOU'LL WANT TO PUT IN

THE"
5115 PRINT-NAMES OF YOUR OWN DISTRIBUTORS. TO DO THIS:"
5120 PRINT-(l) TYPE "DELETE 1000-3540" AND ENTER
5125 PRINT·(2) ENTER YOUR OWN DATA STATEMENTS, AS FOLLO

WS:·
5130 PRINT- DATA DISTRIBUTOR,SPONSOR,GROUP,0-
5135 PRINT" (IF NOT RENEWED, USE 1 INSTEAD OF 0)·
5140 PRINT:PRINT·LEAVE 10 SPACES BETWEEN LINE NUMBERS F

OR LATER NAMES,·
5145 PRINT"AND BE SURE LAST DATA STATEMENT IS: DATA END

,END,END,0 •
5150 PRINT:INPUT-PRESS ENTER TO CONTINUE •••.. ·;Z$
5155 RETURN
5200 CLS:PRINT:INPUT"DISTRIBUTOR'S LAST NAME-;D$
5205 LPRINT:LPRINT"DISTRIBUTOR'S LAST NAME?·;D$
5210 READ A$,B$,C$,R
5220 IF A$=D$ THEN GOTO 5250
5230 IF A$=·END· GOTO 5280
5240 GOTO 5210
5250 LPRINTTAB(5)"DISTRIBUTOR·;TAB(25)·SPONSOR";TAB(45j

-GROUP"
5260 LPRINTTAB(5)A$;:IFR=1 LPRINT- .-;
5265 LPRINTTAB(25)B$,TAB(45)C$
5270 GOT05285
5280 LPRINT:LPRINT-NOT ON LIST. SPELLED CORRECTLY??
5285 RESTORE
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SPECIAL 111 SPECIAL 112
H .,.0<.1 purcnclle the -nS-80 DISK " '0. purcha•• APPARAT
AND OTHER MYSTERIES· took fa, NEWOOS+ 1o, ". r~utor price
m. regulor price of ......... $22.50 01. ..... $99.95
'fOOl can buy 10 VERBATIM DISKET- you con boy 10 VERBATIM DISKET·
TES AND ° plostic library co•• TES AND 0 plastic library cos.
for. ... $22.00 1M. ................... 5.00

TOTAL ....50 TOTAL $lCW.9S

Find the best price you can in this magazine on a box of 10,
Verbatim 5 '/. inch Floppies and subtract $.50: THAT'S OUR
PRICE- We include the shipping (please figure the com
petitor's shipping and handling charges in your
computation)." Compare our prices on other equipment; if
we're not the least expensive, give us a call.

THI' MONTHS ,"CIALI

SIMPLIFIED BOOKKEEPING-:PRINT
THE PURPOSE OF THIS PROGRAM IS TO ALLOW

Program Listing 3. Bookkeeper

PRINT: PRINT: INPUT-ANOTHER? YES_I, NO-0-.x
IF X~l GOT05200 '
GOTOHl0
CLS:PRINT:INPUT-GROUP LEADER'S LAST NAME-;G$
LPRINT:LPRINT·GROUP LEADER'S LAST NAME?-;G$
C-l
READ A$,B$,C$,R
IF C$-G$ GOTQ 5360
IF C$c-END- GOTO 5380
COTO 5310
LPRINTA$;:IF R~l LPRINT- ·-,:ELSE LPRINT- -,
C~C+1:IF C=5 THEN LPRINT:C=l
GOT05310
LPRINTC$
RESTORE
PRINT: PRINT: INPUT· ANOTHER? YES-I, NO-0·;Y
IF Y=1 GOTO 5300
GOTO 100
CLS:PRINT:INPUT-SPONSOR'S LAST NAHE-;S$
LPRINT:LPRINT-SPONSOR'S LAST NAKE?-;S$
C-l
READ A$,B$,C$,R
IF B$~S$ GOTO 5460
IF B$~-END- GOTO 5480
GOTO 5410
LPRINTA$;:IF R=l LPRINT- ··,:ELSE LPRINT
C~C+l:IF C=5 THEN LPRINT: C-1
GOTO 54l1l
LPRINTB$
RESTORE
PRINT: PRINT: INPUT-ANOTHER? YES~l, NOc0-;Z
IF Z-1 GOTO 5490
GOTO lIl0
CLS:PRINT:PRINT-LISTING OF ALL DISTRIBUTORS IN PRO
CESS .•. -
LPRINT:LPRINT-LISTING OF ALL DISTRIBUTORS:
C-l
READ A$,B$,C$,R
LPRINT A$;:IF R=1 LPRINT- ··,:ELSE LPRINT- -,
IF A$:-END· RESTORE:GOT05540
C-C+l:IF C.5 THEN LPRINT:C-1
GOTO 55l1l
PRINT:INPUT-AGAIN? YES-1,NO-0-;W
IF w~l GOTO 5500
GOTO 100
CLS:DIMB$(100)
PRINT:PRINT-TWO-LEVEL LINE OF SPONSORSHIP •••• •
LPRINT:LPRINTTAB(15)-OISTRIBUTORS IN LINES OF SPDN
SORSHIP-
LPRINTTAB(20)-(TWO LEVELS DOWN ONLY)-:LPRINT
PRINT:INPUTnGROUP LEADER'S LAST NAME-JG$
LPRINT:LPRINT-GROUP LEADER'S LAST NAME?-IG$
I~0:A=0:B$(A)=- -
READ A$,B$,C$,R
IF A$-B$(A) THEN AcA+l:GOT05630
IF B$=G$ LPRINTTAB(I)A$;:IF R-1 LPRINT- .- ELSE LP
RINT- -
IF B$=G$ I=I+5:GOTO 5900
IF B$~-ENO- GOTO 5670
GOTO 5630
PRINT:INPUT -ANOTHER? YES-I, NO-0-;V
RESTORE
IF V~1 CLS:G0T05610
GOTO Hl0
CLS:PRINT:PRINT-NON-RENEWED DISTRIBUTORS BEING LIS
TED ••• -
LPRINT:LPRINTTAB(20)·NON-RENEWED DISTRIBUTORSI'
C=l:LPRINT
READ AS,BS,CS,R
IF R-l LPRINTA$,
IF R=l THEN C=C+l:IF C=5 THEN LPRINT:C-l
IF A$=-END- LPRINT-END-:RESTORE:G0T05759
GOTO 5710
PRINT:INPUT·AGAIN?OUTYES-1, NO-0-;U
IF U-l GOTO 5700
GOTO 100
L$-A$:RESTORE
READ A$,B$,C$,R
IF BS=L$ LPRINTTAB(I)A$;:IF R=1 LPRINT- .- ELSE LP
RINT- -
IF B$-L$ GOTO 5910
IF B$--ENO· THEN BS(A)~L$:RESTORE:I.9:A.9:GOT05630

GOTO 591f11

REM * COPYRIGHT FRED BLECHMAN 1978 * VERSION 9/8/
79

REM * SHOWS PAGE, MONTHLY ANO RUN TOTALS •
DEFDBL A-L,S
CLS:PRINT

PRINT n
PRINT n

YOU TOn
PRINTnADD UP TO TWELVE COLUMNS OF FIGURES AT ONCE,

SUCH AS IN-

10'

110

'"130

'"150

160

5925
59311
5948

5645
5650
5660
5670
5675
5680
5690
5700

5702
5705
5719
5720
5725
5730
5740
5750
57611
5770
5900
5918
59211

5290
5295
5296
5300
5302
5305
5310
5320
5330
5340
5360
5365
5370
5380
5385
5390
5395
5396
5400
5402
5405
5410
5420
5430
544f11
546f11
5465
5470
548f11
5485
549f11
5495
5496
5500

5592
5505
5510
5529
5539
5532
5535
5549
5550
5569
5600
5605
5610

5615
5620
5622
5625
5630
5632
5640

CALL

22.50

CAll

CAll
29."
7".95

349.00

880.00
ns.oo

112s.oo
750.00
855.00

CAll
CAll

12".95

PRICE LIST
Fost Gammon
Securities Graphics
Job Co.ting Pockoge
Complete account,n;

pockoge for MODel I and
MOOfL II......,-~
TI-99/"
SOROC lQI20
SOROC IQI40
CENTRONIX 730
ANADEX DP-8000
PAPER TIGER
QUME 5/ ...5• .5/.55
LfEDEX VIDEO 100 12~

SHUGART SA @ (3.5
track some as Tandy)_.

TRS-80 Disk and Olher
Mysteries

Suppll..
9'/,· .. 1I~ Paper. 11-.14
Paper. Labels. forms: Prinl
wheels. print thimbles and
ribbons lor DIAIILO. QUME.
NEe. TI and others

SeM for '.11 U1••I~...
,,.. "'1,,1,. for orQn o".r 1120.00.

11.9.5
69.00
23."
74.95
13.95
11.95
6."
'.00.."

19.95
3.00
2.50

19.95
'.00
a.95

88.00
98.00
9."5

CAll
CAll

$26.50
30.00
....00

..... Dbk.....
Verbalim Sv. ~
Verbalim a~

Verbalim 8~ Double Density
AI.

flippy Kit
16K 19m Kit (2OOrIs)
Whistle Switch
IISR System X.IO
aSR Module.
floppy Sover

refills (:B)
Hgrd Hole Tool

refills (SOl
Photo Point Light Pen
Plastic Stor~ 10.. a·
Ploslic Slor~ 10. S!I.
W.b T.e...p
Diskette Frames
Plostk Diskette Sh..ts (10)

-~Apporol Newdos +

""...,
WEll TSHOfIT
El.ctric Pencil
Dungonquesl

'OFFER good as supply lasts.

Wo fllllrll'j -'69

Q IlIJI(J 4636 Park Granada 159

O 1I:!,jllrlC 11'" Calabasas. California
~. "'!II'" 91302 (213) 883-8594
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..-97

596,95

adventure
inter.,ational

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?

DON'T BLAME THE SOFTWARE!

~
.,:,:,

.'

,;';';

~

From The Company That
Brought You Adventure,
by Scott Adams
We are now accepting TRS-80,
Apple, and Atari software for
review to manufacture under the
Adventure International label.
Join the fastest growing software
company in the U.S. and enjoy a
money paying hobby as well. Just
send a machine readable copy of
your program with documentation
to: Adventure International, Box
3435, Longwood, Florida 32730

~
~

CIJ

ATTENTION
SOFTWARE
AUTHORS

ISQ.1

Power Line Spikes, Surges & Hash could be the culprit!
Floppies, printers, memory & processor often interact!
Our unique ISOLATORS eliminate equipment interaction
AND curb damaging Power Line Spikes, Surges and Hash.
·ISOLATOR lISO-' AI 3 filter isolated 3-prong sockets;
integrlll Surge/Spike Su~pression; 1875 W Maximum 10Mt,

1 KW 100d eny sock.t $56.95
·ISOLATOR IISO-2) 2 filter isolated 3-pronp socket banks;
(6 sockets total); in.,gral Spike/Surge Suppression;
1875 W Max load, 1 KW either blink . . . . . .. $56.95

-SUPER ISOLATOR (lS0-3). simil., to IS().1A
except dooble filtering &. Suppression . . .. $85.95

-ISOLATOR ClSO-4L simila, to IS().lA except
unit h. 6 individually filtered sockets ...

·ISOLATOR (ISO-51. simila, to ISO-2 except
unit h. 3 socket b.,ks, 9 sockets total .. $79.95

·CIRCUIT BREAKER, any model (.dd-CB) Add S 7.00
·CKT BRKRISWITCH/PILOT any model

(-CBS) ., .• ,.,." •• ,.,.,. Add 514.00
• PHONE ORDERS 1·617-655·1532 ::E

. 1£7Electronic Specialists, Inc.
,.... 58 171 South Main SIr..t, Natick. Mus. 01760 8M

OopL

171 PRINT-A SIMPLE LEDGER BOOK. FOR EXAMPLE, USE COLUM
N 1 AS THE-

181 PRINT-AHOUNT OF AN EXPENSE, ANO THE OTHER ELEVEN C
OLUMNS FOR-

191 PRINT-EXPENSE CATEGORIES. COLUM~ 2 HIGHT BE HERCHA
NOISE, COLUMN-

211 PRINT-3 MIGHT BE UTILITIES, ANO 50 ON. THE AMOUNTS
ENTERED ALL-

211 PRINT-FALL IN COLUMN 1 ANO ARE TOTALLEO WHEN lENT
EREO.-

221 PRINTIPRINT
231 PRINT- PORHAT ALLOWS TOTALS TO S 99,999,999.981

J.
2ts PRINT: PRINT
251 INPUT-WHEN READY TO PROCEED, HIT 'ENTER' -,AS
269 REM • INITIALIZE VALUES AT ZERO •
271 A-8:B-8:C-I:0-8:E-8:P-8:G-8:H-I:I_8:J_9:~_I:L_I:M_9

:P-8:R-8:S-8:W-8:X-8:Y-8
288 Sl-8:Bl-8:Cl-8:Dl-8:El-8:Fl-9:Gl-9:Hl-8:11-8IJl-8:~

1-8:Ll-8
298 52-I:B2-8:C2-S:D2-8:E2-8:F2-9:G2-S:H2_8:12_S:J2_I:R

2-I:L2-'
311 CL5:PRINT:PRINT
318 PRINT- ENTER THE AMOUNT AND COLUMN' POR EACH

EXP£NSE-:PRINT
328 PRINT- ENTER I FOR COLUMN TOTALS
338 A-I:B-8:C-I:0-8:E-I:F-8:G-8:H-8:I-I:J_I:~_8:L_8:S_0

341 IF R-l THEN 51-8:Bl-0:CI-I:0128:£1-8:Fl_8:Gl_8:Hl_0:U-' :Rl-8: LI-1
350 X-0:Y-8:P-8:M-8:R-8
369 PRINT:PRINT
378 INPUT-AMOUNT-,A
3al IF A-8 THEN 561
391 S-S+A
481 INPUT- COLUMN-,X
411 IF(X<2)+(X>12lPRINT-COLUMN ENTRY ERRORI) ONLY 2-12

VALID- :GO'1'0488
428 REM' SELECT COLUMN AND ADD TO PREVIOUS TOTAL •
438 ON X-I GOTO 448,459,468,478,488,498,589,518,528,53

8,5ts
448 B-B+A:G0T0558
4S8 C-C+A:GOT0558
468 O-O+A:GOTOSSS
478 E-E+A:GOTOSS8
488 F-F+A:GOTOSS8
498 G-G+A:G0T05S8
58e H-H+A:GOTOS58
518 I-I+A:GOTOsS8
52e J-J+A:GOTOsS8
538 K-K+A:GOTOsSI
548 L-L+A
558 GOTO 378
568 CLS:PRINT:PRINT-' PAGE' TOTALS:-:PRINT:GOTO 581
S78 CLS:PRINT:PRINT-'* MONTH .* TOTALS:-:PRINT
581 PRINT-COLUMN '-TAB(12l-1-,TAB(26l-2-1TAB(48)-3-,TAB

(54) -4-
591 IF M-1 GOTO 631
688 IF p-1 GOTO 621
610 PRINT-TOTAL S-TAB(9)SlTAB(23)B;TAB(J7lC1TAB(sll0:G

OT0648
620 PRINT-TOTAL S-TAB(9lS11TAB(2JlBl;TAB(J7)CIJTAB(sllD

1:GOTOU8
638 PRINT-TOTAL S-TAB{9l52,TAB(23}B2;TAB(37)C2,TAB(sl)D

2
648 PRINT:PRINT
651 PRINT-COLUMN '-TAB(12)-S-;TAB(26l-6-;TAB(41)-7-;TAB

(54'-8- .
668 IP M-l GOTO 788
679 IF p-1 GOTO 690
680 PRI~~-TOTAL S-TAB(9lE;TABf231F:TABf371G:TA8(51IH:GO
680 PRINT-TOTAL S-TA8(9)E,TAB(23lF;TAB(37)G;TAB(sl)H:GO

T0710 .
698 PRINT-TOTAL S-TAB(9lEl;TAB(23)Fl;TAB(37lGl;TAB{sl)H

I:G0'1'0711
781 PRINT-TOTAL S-TAB(9lE2;TAB(23)F2;TAB(37)G2;TAB(SI)H

2
711 PRINT:PRINT
721 PRINT-COLUMN '-TAB(12)-9-;TA8(26)-I'-;TAB(48'-11-;T

A8(s4l-12-
738 IP "-I GOTO 171
748 IF P-l GOTO 768
751 PRINT-TOTAL S-TAB(9)I,TAB(23)J;TA8{37)K;TAB(SI)L:GO

T07811
761 PRINT-TOTAL S-TAB(9)IIJTAB(23)Jl;TAB(37)Kl1TAB(sl)L

I:GOT0788
771 PRINT-TOTAL S-TAB(9)I2JTAB(23)J2;TAB(37lK2JTAB(sl)L

2
781 REM • DRAW LINES TO SET ASIDE GRAND TOTAL'
791 V-15:FOR w-18 TO 43:SET(W,V):NEXT W
88e POR V-9 TO Is:SET(W,V):NEXT V
818 IP p-l GOTO 911
8211 IP "-I GOTO 961
838 PRINT
841 INPUT-CO YOU WANT TO ADO MORE ENTRIES? YES-l,NO-O-

,y
8511 IP Y-l GOTO 368
861 SI-S1+5:81-Bl+8:C1-C1+C:01-01+0:El-£1+E:PI-P1+F
878 GI-Gl+G:HI-Hl+H:II-Il+I:JI-Jl+J:Kl-x1+K:L1_LI+L
880 PRINT,INPUT-ADDITIONAL PAGES TBIS MONTH?? YES-I, NO

-8-;W
8ge IF W-l GOTO 3ee
gee P-1:GOTO 578
91e S2-52+S1IB2-82+81:C2-C2+C1:02-02+01:£2-E2+E1:P2_P2+

"9211 G2-G2+Gl:H2-H2+H1:I2-12+11:J2-J2+Jl:K2_K2+Kl:L2_L2+
Ll
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NUMBER";:INPUT D$,C
HIS NUMBER:";C

HIS NUMBER:";C

ADA t:";A;CHRSTATE:";B$;~

2136 P~INTTAB(42)"BV";TAB(53)"BONUS"
207 GOSUB1000
210 LPRINTTAB(2)~DISTRIBUTOR'S NAME";TAB(25)"BONUS %~;

2213 LPRINTTAB(42) "BV";TAB(53) "BONUS"
230 PRINT@X,"DISTRIBUTOR.% BRACKET,BV";:INPUT E$,D,F
235 IF E$="TOTAL" GOTO 390
236 G=D*F*. 131
237 G=INT(G*leB+.5)/lBB
238 PRINT@X,E$;TAB(28)D;TAB(4a)F;TAB(52)G
2413 LPRINT .E$;TAB(28)D;TAB(4B)F:TAB(52)G
2513 F1=F1+F:G1=Gl+G:GOSUBlBBB
255 PRINT@X," ANY SERVICED? YjN";: INPUT F$
2613 IF F$="N" GOTO 230
2713 PRINT@X," SERVICED DISTRIBUTOR,% BRACKET,BV~;:I

NPUT G$,H,J
271 PRINT@X,CHR$(3B)
275 K=H*J*.Bl
276 K=INT(K*lBB+.5)j1ee
277 PRINT@X,TAB(5) G$;TAB(28)H;TAB(4B)J;TAB(52)K
2813 LPRINTTAB(5) G$;TAB(28)H;TAB(4B)J;TAB(52)K
290 Fl=F1+J:G1=G1+K:GOSUB1eee
31313 PRINT@X," ANY MORE SERVICED? YjN";:INPUT H$
3135 PRINT@X,CHR$(3e)
3113 IF H$="Y" GOTO 270 ELSE 2313
390 PRINT@X,CHR$(30):PRINT@X,"ANY NON-QUALIFIED DO'S? Y

/N~;:INPUT J$
391 PRINT@X,CHR$(3e)
392 IF J$="Y" GOTO 2313
395 GOSUB1BBe:PRINT@X,"TOTALS:";TAB(4B)F1;TAB(52)G1
41313 LPRINT:LPRINT~TOTALS:";TAB(4B)F1;TAB(52)G1

4113 GOSUB10B0:GOSUB1el:le:LPRINT
420 PRINT@X,~PERSONAL SALES THIS MONTH (RETAIL VALUE)";

: INPUT L
422 PRINT@X,CHR$(30)
425 PRINT@X,"LINE 3:PERSONAL RETAIL SALES";TAB(35)L
430 LPRINT"LINE 3:PERSONAL RETAIL SALES";TAB(35)L
435 GOSUB1e00:PRINT@X,"LINE 4:TOTAL BV PURCHASES":TAB(3

5)F1
4413 LPRINT"LINE 4:TOTAL BV PURCHASES";TAB(35)F1
445 GOSUB1B0B:PRINT@X,"LINE 5:TOTAL BV SOLD~;TAB(3s)F1+

L
4513 LPRINT"LINE 5:TOTAL BV SOLD";TAB(35)F1+L
4613 GOSUB1ee0:PRINT@X,~WHAT IS YOUR BONUS BRACKET?";:IN

PUT M
465 PRINT@X,"LINE 6:BONUS BRACKET";TAB(35lM;"%"
470 LPRINT~LINE 6:BONUS BRACKET";TAB(35)M;~%"

475 F2=(F1+L)*M*.01
476 F2=INT(F2*1B0+.5)/10B
478 GOSUB1BBB:PRINT@X,"LINE 7:PERFORMANCE BONUS";TAB(35

)F2
4813 LPRI~T~LINE 7:PERFORMANCE BONUS";TOCONTs)F2
485 GOSUB1e0B:PRINT@X,"LINE B:BONUSES PAID OUT";TAB(35)"

G1
4913 LPRINT~LINE 8:BONUSES PAID OUT~;TAB(3s)G1

495 GOSUB10ee:PRINT@X,"LINE 9:BONUS GROSS PROFIT~;TAB(3

5)F2-G1
5013 LPRINT"LINE 9:BONUS GROSS PROFIT";TAB(35)F2-G1
505 L1=L*.3:Ll=INT(L1*lBe+.5l/lBB
5138 GOSUB1eee:PRINT@X,~LINE 10:RETAIL PROFIT";TAB(3s)L1
SIB LPRINT~LINE 1B:RETAIL PROFIT";TAB(35)L1
5213 GOSUB1BB0:PRINT@X,"ENTER SERVICING FEES. IF NONE, E

NTER 0";:INPUT 0
521 PRINT@X,CHR$(3B)
525 IF 0<>13 PRINT@X,~LINE1eA:SERVICING FEES";TAB(35)0
5313 IF 0<>13 LPRINT~LINE 10A:SERVICING FEES~:TAB(35)O

5413 GOSUB1BBB:PRINT@X,"ENTER ANY 3% DD BONUS, IF NONE,
ENTER 0";:INPUTN

541 PRINT@X,CHR$(3B)
545 PRINT@X,~LINE 11:3% DD BONUS";TAB(35)N
550 LPRINT~LINE 11:3% DD BONUS~;TAB(35)N

555 GOSUB10ee:PRINT@X,"LINE 12 ••• TOTAL GROSS INCOME~;TA

B(35)F2-G1+L1+0+N
5613 LPRINT"LINE 12: •••• TOTAL GROSS INCOME~;TAB(35)F2-G1

+L1+0+N
565 LPRINT;LPRINT:LPRINT
5713 PRINT:PRINT
61313 END
Ieee x=x+64
1010 IF X>832 THEN x=832
113213 IF X=832 THEN PRINT:PRINT
113313 RETURN

99 CLS
11313 REM * COPYRIGHT 1979 FRED BLECHMAN *
110 REM * 7217 BERNADINE AVE., CANOGA PARK, CA 913137
1213 PRINTTAB(15j"MONTHLY GROSS PROFIT STATEMENT~

1313 LPRINTTAB(2B) "MONTHLY GROSS PROFIT STATEMENT"
135 PRINT:LPRINT:X=128
1413 PRINT@X,"ENTER YOUR NAME, STATE AND ADA t~::INPUTA$,

B$,A
145 PRINT@X,~NAME:~;A$:"

$(313)
146 GOSUB10e0
150 LPRINT"NAME:";A$:" STATE:":B$;" ADA -t:";A;
160 PRINT@X,"REPORT MONTH AND YEAR (EXAMPLE:DEC,1978)":

:INPUT C$,B
165 PRINT@168,~MONTH:~;C$;B

166 GOSUB10eB
171:1 LPRINT~ MONTH:" ;C$;B
1813 PRINT@X,~UPLINE DIRECT NAME,
185 PRINT@X,~UPLINE DIRECT:";D$"
1913 LPRINT"UPLINE DIRECT:~;D$;"

195 LPRINT:LPRINT:X=x+128
2013 F=B:G=B:J=B:K=B:F1=e:G1=e
205 PRINT@X,TAB(2j"DISTRIBUTOR'S NAME~;TAB(25j"BONUS %"

Program Listing 4. Monthly Gross Profit Statement

93'1 M=l
94'1 PRINT:INPUT"PRESS ENTER FOR GRAND TOTALS THIS RUN ••

•• ~ ;A$
95'1 CLS:PRINT:PRINT~*** TOTALS THIS RUN ***~:PRINT:P=0:

GQTO 580
960 PRINT:INPUT~ANOTHER MONTH? YES:1, NO=0":R
970 IF R=l GOTO 300
98'1 CLS:PRINT:PRINT:PRINT:PRINT
990 PRINT~ END OF PROGRAM - SEE YOU AGAIN SOMETI

ME •••• ~

1000 PRINT:PRINT:PRINT:PRINT
101'1 END

10 CLS
15 CLEAR(10B)
213 PRINTTAB(2B)~MONTHLY GROSS PROFIT STATEMENT"
30 PRINT:INPUT"INSTRUCTIONS? Y/N";I$
31 IF I$="N" GOT090
413 CLS:PRINT:PRINT" THIS PROGRAM IS DESIGNED TO DO

ALL THE~

45 PRINT~CALCULATIONS OF YOUR SA-434 MONTHLY GROSS PROF
IT STATEMENT. ~

513 PRINT~IT WILL PRINT ON BOTH THE SCREEN AND THE PRINT
ER. IF YOU"

6'1 PRINT"DON'T HAVE A PRINTER CONNECTED, DELETE ALL' 'L
PRINT" "

70 PRINT"STATEMENTS WHEN THEY APPEAR IN THE PROGRAM LIS
TING OR~

75 PRINT~THE PROGRAM WILL' 'FREEZE UP"l"
8'1 PRINT:PRINT~ JUST FOLLOW THE PROMPTS. WHEN YOU W

ANT THE~

82 PRINT"TOTALS OF THE BV AND BONUS COLUMNS (2A & 2B),
ENTER"

84 PRINT""TOTAL,0,0" ••••• "
86 PRINT:INPUT~PRESS ENTER TO CONTINUE ••••• ";A$
913 CLS:PRINT@325,"IF YOU ARE USING A PRINTER, BE SURE I

T IS~

92 PRINT"TURNED ON, OR AT LEAST CONNECTED, OR THE PROGR
AM WILL"

93 PRINT"'FREEZE UP'I"
95 PRINT:INPUT"PRESS ENTER TO START PROGRAM•••• ~;A$
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GRAPHICS

Turn your 80 into a sketching pad with this tiny program.

Simple Graphics

o CLS
1 REM TED HOMMEL, W1LFL, CHEYENNE, WYO_ 4/15/19
2 REM ALL RIGHTS GIVEN AS PUBLIC DOMAIN BY AUTHOR.
3 PRINT-SIMPLE GRAPHICS FOR THE TRs-a9.-
4 PRINT:PRINT-ARROW KEYS MOVE CURSOR-
S PRINT-S KEY WILL TOGGLE SPOT ON , OFF-
6 PRINT-B KEY WILL TOGGLE SIZE NARROW , WIDE
7 PRINT-CLEAR KEY CLEARS SCREEN-
a PRINT-G KEY SAYS GO ANO DUPLICATE PATTERN WHERE YOU STOPPED.
9 PRINT:INPUT-PUSH ENTER TO START-;B1$
10 CLEAR20:DEFINT A-Z
29 AE0:C0EA:CIEl:C2-2:C3-3:C4-4:CX-127:CY-41:CS_S:C6_6:C7_7
30 M-8:ca-8:C9.9:CA.19:CN.91:s~a3:B=A:D2KA:Ql.A:H.0:V.0

40 CL-31:E~69:G.71:BI.66;I-la999:I9-I+Cl

50 K$-~-:N$-K$:Bl$.CHR$(23):B2$.CHR$(2a)

90 CLS

Ted Hommel, W7LFL
6810 Willshire Bivd.
Cheyenne, WY 82001

This simple graphics pro
gram for the TRS-80 fits eas

ily into a 4K Level II system. The
coded program is in BASIC and
requires less than 1700 bytes.
The remaining RAM is used for
storing graphic information in
put from the keyboard.

What It Does

The user is given a blinking
cursor in the upper left·hand cor

ner of the screen. From this lo
cation he can move the cursor
using the arrow keys. The cursor
leaves a trail wherever it goes.

Several options are available
to the user: the trail can be lit or
not; the cursor can be double
width, but seen only every other
horizontal position; the screen
can be cleared along the way; or,
when the user likes his art work,
he can tell the computer to du
plicate what he has done.

The computer follows every
thing step by step, beginning at
the location where the cursor
was last placed.

The program automatically
wraps around, so if the cursor

comes to one of the four edges
of the screen, it continues at the

opposite side of the screen.
The only keys recognized duro

ing the program are the arrow
keys to direct the cursor; the S
key to turn the trait of the cursor
on or off; the B key (big) to make
the cursor and its trail narrow or
wide; the CLEAR key to clear the
screen; the G key (go) to initiate
the duplicating process; the
BREAK key to stop the program
and the SHIFT@ key to make
the program pause.

All other keys are ignored ex
cept when signaling the com·
puter to resume after a pause.

Using the wide and narrow
command (B key) several conse
cutive times makes the art work
appear to flash. Using the cur
sor trail (5 key) or the wide and
narrow (8 key) commands alter
nately causes every other dupli·
cation to be an opposite.

Simple patterns seem to be
the most effective for display.

Theory of Operation

The program, divided into four

modules, is designed for speed.
The first module contains in

structions from lines 0 to 9. The
second module initializes
values and extends from line 10
to line SO. All values are stored,
so the computer is not slOWed
down by making conversions.

The ASCII values of the keys
to be used are also saved, as is
the location in memory where
the keyboard input Is to be
saved.

The third module, line 90 to
line 210, is for keyboard input.
The SET and RESET statements
are used to rapidly blink the cur
sor at its current location
whether or not the trail is lit.

Once input from the keyboard
is received, line 110 either marks
or erases the location, while line
120 converts the key value to an
ASCII value.

Because the user wants a fast
response, nested IF statements
are used. Line 130 is the first of
these. Each section of the
nested IF is set off by a down ar-

Program Listing

row (iinefeed and return) to
make it easy to read the IF state
ment. Line 130 checks for the ar
row keys.

If an arrow key is pressed, the
ELSE corresponding to the IF is
activated. The ELSE stores a
number code for that key in A
and changes the horizontal (H)

or vertical (V) position. The IF
statement within the ELSE
checks whether or not the
screen limits have been exceed
ed and adjusts accordingly.

If the pressed key is not an ar
row key in line 200, another
nested IF group is used. Line
200 checks for the other keys
that may be used. If the pressed
i;(ey is not part of the set, then
the program only returns to line
100 for the next keyboard input

If a keyboard input is recog·
nized after the number code is
stored in A, line 150 takes two in
puts at a time and stores them
every other time into RAM, start
ing at location 19000, using the
POKE statement.
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lin' SET(H,V) :K$=INKEY$:RESET(H,V} :IF K$=N$ THEN Hle
110 IF Q1=ce THEN SET{H,V) ELSE RESET(H,V}
120 A==ASC(K$)
130 IFAOC9THEN
IFAOCATHEN
IFAOC8THEN
IFAOCNTHEN
GOT02eil
ELSEA=C3:IFv=ceTHENV=CYELSEV=V-Cl
ELSEA=C2:IFIl=C0TIlENH=CXELSEH=H-Cl
ELSEA=C1:IFV=CYTHENv=ceELSEV=V+C1
ELSEA=ce:IFH=CXTHENH=C0ELSEH=H+Cl
140 IF A>M THEN 100
150 IF 02=ce THEN D=A*M:02=C1:I=I+Cl ELSE 0=0+A:02=C0:POKE I,D
161' IF A<>C7 THEN 100 ELSE POKE I,D:D2=C0:GOT0400
200 IrAOSTHEN
IFAOBITHEN
IFA<>CLTHEN
IFAOG THEN
GOT010e
ELSEA=C7
ELSEA=C6:B=C0:CLS
BLSEA=C5:IFB=C0THBNB=Cl:PRINTB1$i ELSEB=C0:PRINTB2$;
ELSEA=C4:IFQ1=C0THENQl=C1ELSEQ1=C0
210 GOT0140
400 fOR L=Ie TO I
410 IF 02=C0 THEN 01=PEEK(L) :A=INT(Dl!M) :D1=01-A-M:Ol=Cl ELSE 01=C0:A=D1
430 IfAOC0THEN
IFAOCITHEN
IFA<>C1THEN
IfA<>C3THEN
IrAOC4THEN
GOT05ee
ELSEIFQ1=ceTHENQl=CIELSEQl=ce
ELSEIFV=C0THENV=CYELSEV=V-C1
ELSEIfH=C0THENH=CXELSEH=H-Cl
ELSEIFV=CYTHENV=C0ELSEV=V+C1
ELSEIFH=CXTHENH=C0ELSEH=H+Cl
44e IF Ql=C0 TliEN SET(H,V) ELSE RESET(H,V)
450 IF 02=Cl THEN D2=C0:A=01:GOT0430
460 NEXT L
5e0 IFAOC5THI::N
IFAOC6'l'HEN
01=C0:GOT04e0
ELSEB=C0: CLS
ELSEI FB=C0TI1ENB=C1: PRINTBI $; ELSEB=ce: PRINTB1$;
511' GOT045e

The POKE and PEEK method
of storage saves space by using
only one-half of a byte per key
board input. That is four times
less storage than if each key
board input was stored in an
integer dimensioned array
(DEFINT and DIM).

Once the letter G is pressed,
line 160 POKEs what remains
into memory and jumps to the

fourth module.

Module Four

Module four reads instruc

tions by PEEKs from memory.
The result is displayed on the
screen. A loop is set up from the
beginning of POKEd memory to
the end. When the loop runs out
of instructions, it starts over
with the first instruction.

However, the location of the
cursor does not change be
cause of the restart.

Line 410 unpacks the stored
input one byte at a time. Line
430 is one of those nested IF
statements that allows fast ac
tion once the coded number is
found.•

..-37

GOLD PLATED
CONTACTS

. 28 GAG', 34 CONDUCTOR
STRANDI!D COMPUTER GRADE

T RIBBON CABLE

IJG COMPUTER SERVICES
569 NORTH MOUNTAIN AVE., SUITE B
UPLAND, CALIFORNIA 91786 U.S.A.•••

GOl.D PtATED
CONTACTS

eEXtender
FITS ALL MJlWI-DISK.DIlIQS

VISTA • MIcBOPoUS '-M11'. PERI£C
SIIUGAIlT • PERCOlll.· AND OTIIERS

"*y ,etso be VMd tolft\ll~ tffe RiS aoct 8 ,prUrtw owt-port to •
~ e..tJortb~~Ctor - dmkUltelf tJte- fM!lId"'or •
...tprkmlt~.

it

EASY 1"0 IJIISTALL:
...........,. COMft~e.ble;
~ ~ •• Jc• •••• DONEr

END THE HASSLE!

GET ONE FOR EACH DRIVE

* ELIMINATES SHORT CIRCUITS FROM
PINCHED AND WORN CABLES

ELIMINATES FUMBLING OR DROPPING* A DRIVE WHILE MOVING THEM

* ELIMINATES DISASSEMBLY OF DRIVES
TO REMOVE A DRIVE FROM THE SYSTEM

* ELIMINATES TANGLED, TWISTED,
KINKED AND WORN SYSTEM CABLES

ELIMINATES DISASSEMBLY OF DRIVE* CABINETS TO INSTALL CABLES

* ELIMINATE THE HEADACHES ....
GET ONE FOR EACH DRIVE UNIT
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GENERAL

This is an 80 user's true story.

In the Beginning

Mark Herro
948 Valentine Rd.
Oconomowoc, WI 53066

In May. 1978, I decided to take
the plunge and buy a micro

computer. Some of the factors I
had to consider included relia
bility, service, features, soft·
ware support and last, but cer
tainly most important, cost. I
considered the choices avai I·
able and decided on Radio
Shack's TAS·BO, because it was
right for my use and it fit into
my modest budget.

Selling my portfolio and
pledging my first-born son to
Radio Shack, I ordered what
they called their engineer sys
tem, a Level II, 16K RAM TRS-SO
($988) and the Radio Shack
Screen Printer (S599).

I was told by Radio Shack
salesmen that the waiting peri
od for Level II units was two
months and even longer for
peripherals like the Screen
Printer. I accepted this fact and
plunked down my 10 percent

deposit. Actually, it was two
orders: I ordered the computer
and printer separately, so a
delay in one unit wouldn't hold
up the other.

Peripheral First

I started waiting, but, not·so·
patiently. About mid·July 1978,
I got a call from Radio Shack.
My computer came?! No. The
printer came. Drat! A printer
without a computer! Some
salesman.

August came and I had to re
turn to college. It was several
weeks into the semester before
my computer arrived. Two
weeks later I managed to get
home for a weekend. Without
unpacking, I gathered every
thing together and took stock.
The Screen Printer turned out
to be a thinly disquised SCI Cor
poration Rotary Printer.

I set up the computer, with
out the printer connected, for
it's first test. t pressed the ON
button and presto! "MEMORY
SIZE?" came right up. Every
thing was working fine. I turned
the computer off and con
nected the Screen Printer to the
expansion port.

I turned the computer back
on and. _. CRASH. No "MEM
ORY SIZE?", just a display full
of garbage. The RESET button
had no affect. Hmmmm ... I
turned everything off and dis
connected the printer.

When I turned the computer
back on, everything was fine
again.

There was nothing to do but
call Radio Shack. The sales·
man on the phone couldn't help
me, but called his regional
repair center and got back to
me.

When he told me the Screen
Printer was not compatible

with Level II, I was really ticked

off.
To cool my temper, the sales

man gave me several alterna
tives: I could receive a full, cash
refund, or I could trade the
printer in for their Quick Printer.
The price of the Quick Printer
was $100 less than the Screen
Printer, but it needed the ex·
pansion interface, another
$300.

I decided to trade for the
Quick Printer and expansion in
terface, even though it meant
shelling out an extra $200.

The Hardware and Keyboard

The keyboard, only 16 x 8 x
3 112", contains the computer it
self, up to 16K RAM, Level I or
Level II ROMS and connections
for the power supply. cassette
recorder, video display and an
expansion port.

The keyboard itself is the
standard-sized, 53 key type.
New 16K RAM models also in
clude a numerical keypad. For
me, typing on this keyboard is a

real pleasure. Usually, anyway.
Several weeks after getting the
computer, the infamous key
board key bounce, in which
more than one character is dis
played when a key is pressed,
made itself known. It started
with the comma key, spread to
the C key, and eventually to sev
eral others. Finally, I had to get
off my duff and do something
about it.

I did three things: I carefully
cleaned the contacts beneath
the offending keys; 1 found a
sheet of transparent plastic to
use as a dust cover; and I went
to Radio Shack and got a free
KBFIX system tape. Cleaning
the key contacts really helped,
but the problem will return in
time as dust creeps in.

KBFIX is a machine Ian·
guage program loaded via the
SYSTEM command that mod
ifies how the keyboard accepts
input. When KBFIX is running,
everything runs normally, ex
cept the keybounce and 50
bytes of RAM are gone.

The Video Display

The video display is just a 12"
black and white TV, except that
it has a slightly wider band
width to accept the kind of out
put the computer supplies and
no tuner.

The normal output to the
video display is composed of 64
characters per line and 16 lines
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New Programs from LEVEL IV PRODUCTS, INC.

Invaders Plus with Stereo Sound by L. Ashmun $24.95 on Disk
Invaders Plus-Mono 50und $19.95 on Cassette
.Iy\atch Book Football with Sound .. . . . . . . . . . $9.95 C
Boss (see BO Micro for details) by V. B. Hester $29.95 C
Purge by Breeze Computing $29.95 0
Format by Breeze Computing $14.950
Adventure #9 from Scott Adams . . . . . $14.95 0
Mystery Mansion Adventure by G. Hasset . $12.95 C
Atlantis Adventure by G. Hasset $12.95 C
NEWDOS 80 by Apparat Inc. $149.95 0
Lost Dutchman's Gold & Spider Mountain Adventure both only $19.95 C
New Low Price on Okidata Uline 80 Printer $699.00
Reset Extender $3.99
MPI Disk Drive (drive only) . . . . . . . . $245.00
Hard Shell Cases 5' . . . . . . special ea. $2.50
8 inch Diskettes for the MOD II box of 10 $29.95 'C = Cassel1e 0 = Disk

Write for more information on any program listed above. All Hardware Level IV Products carries can be repaired in our
full service repair department. We repair modified MOD-1 computers. Call for more details.

From Level IV Products Inc. Wf;> Accept MASTER CHARCE and VISA

32238 Schoolcraft Suite F4 • Livonia, Michigan 48154 ."! ~
1-800-521-3305 outside Mich .1-313-525-6200 inside Mich '. , I~J
10% discount on prepaid software orders. Please add $2.00 for shipping and handling. For e.0. D. please add another S1.25. All
hardware shipped freight collect.

written by V. B. Hester

For the TRS-BO' Microcomputer MOD I A Machine Language Debugger for your Basic programs. No other program even comes
close to the power of this program.

The features are:
1. Modified Trace Function to display only4 locations at it time in the upper right hand
corner of the screen, this permits using the trace funLiion and not destroying the
screen display while the program is running. (you can also trace to the printer)
2. Single step option permits the execution of a program onf' line at a time and permils
the checking variables to find where the problem is in your program, or to find where
the program goes for those of you that are trying to modify a program to meet your
needs but don't understand the program lodgic enough yet.
3. Setting break points. Permits running a program at norrnJI speed until you reach the
part in the program that you want to single step through. You can set up to 5 break
points.
4. Display variables: keeps track of a select group of variables that you select (and can
change at any time) and permits the examining of these. A command swaps the screen
memory out to high memory and replaces it with your variable chart. Another
command brings your screen memory back from high memory and it is complete (like
graphics programs that are hard to continue without the graphics, can now be
continued like you never stopped).
5. Stacking programs: permits you to stack one or more basic programs in high memory
while you work on or run another program. You <.:an call these programs down at any
time to merge to the program that you are working. (limited only by the memory size of
your machine).

This program sold on cassette for $29.95 and works in Level II or DOS (works under
TRSDOS 2.1.2.2,2.3, NEWDOS 2.1 we do not have NEWDOS-BO yet to test) and comeswith
13 page manual. Automatically relocates itself to not interfere with other machine language
programs that you have in high memory.

From Level IV Products Inc. .-"
32238 Schoolcraft Suite F4 • Livonia Michigan 48154

1-800-521-3305 outside Mich. 1-313-525-6200 inside Mich
We Accept Master Charge and Visa

• C!C
10% discount on prepaid orders. Please add $2.00 for shipping and
handling. For C.O.D. please add another $1.25
• A Product of Radio ShaLk a division of Candy Corporation.

l~..~.·
/}\

The Basic ~.
Operated \
Single --..., \
Stepper V.

\ ......~\

Time To Co
Back To Work! ! !

The "BOSS" Is Here
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Table 2. Levell! BASIC Summary

The Operating System

Levell! TRS-80s can do quite
a bit more than just load and
run programs.

When the computer is first
turned on, "MEMORY SIZE?" is
displayed. This gives you the
opportunity to reserve memory
for special purposes, like a ma
chine language subroutine. The
only way to unreserve this
memory is turn the computer
off and on again. After re
serving memory, the TRS-SO
enters its Command Mode and
displays READY.

While in the Command Mode,
I can: enter programs (from the
keyboard or from tape, using
CLOAD or SYSTEM); RUN pro
grams (with a line tracing op
tion) or modify programs (us
ing the optional EDIT mode).

Saving and loading programs
in Level II is similar to Level I,
with some improvements. The
Level II cassette transfer rate is
twice as fast as Level I, at 500
baud. In addition, tape pro·
grams may be verified to insure
a proper save, using CLOAD?
and may have a one·character
file name for future CLOADs.
With the addition of an expan
sion interface, two cassette reo

rations, there are around 900
variable combinations!

Level II BASIC doesn't in
clude a shorthand like Level I,
but according to the Level II
manual, memory is used more
efficiently with Level II than
with Level I. Two abbreviations
that are available in Level II are
? for PRINT and' for REM.

Ellect
Move cursor n spaces to the right,
Move cursor n spaces to the lell
Escape from I, H. Xcommands betow.
List line.
Go 10 end 01 line and enter Inserl (I) command.
Insert al current position.
Cancel all changes and restart.
Delete rest 01 line Irom current position
and enter Insert (I) command.
Delete n characters, starting at current position.
Change n characters, starting at current position.
Search lor the nth occurrence 01 character c,
Delete tine from current position to the nIh
occurence of character c.
Cancel all changes and return to normal operation.
Save all changes and exit to normal operation.
Same elleet as E, above.

nO
nC
n$c
nKc

o
E

(ENTER)

Comm.nd
n-SPACEBAA

n·-
SHIFT·I

L
X
I
A
H

Table 3. Level II Edit mode commands (lowercase letters in·
dicate optional parts of a command.)

serves the high praise it has
been given. I recommend this
manual to anyone who wants to
learn BASIC, whether he owns
a TRS-80 or not.

Level II BASIC

In my humble opinion, Level
II BASIC is where the TRS-80
really shines. It's very easy to
use, especially for an experi
enced programmer, versatile,
powerful and pleasantly surpris
ing.

Radio Shack's Level II BASIC
is an extended BASIC written
by Microsoft and contained in
12K of ROM. Table 2 sum
marizes BASIC's repertoire.

Unlike Levell's limited
variable set, Level II allows just
about anything. Variables can
be composed of one letter, two
letters, or a letter and a number
between zero and nine. Any
number of variables can be DI
Mensioned, and even multi·di
mensional arrays are allowed.
Variable names of more than
two characters are allowed, but
cannot contain a reserved
word.

For example, while NAME Is
a valid variable (the computer
only sees the first two letters,
NA), PRINTER isn't because it
contains PRINT, which would
cause all sorts of problems.

Finally, any variable may be
declared as a specific type of
variable: single precision (8
digits); double precision (16
digits); integer or string. As you
can imagine, quite a number of
combinations are possible. Not
counting DIMensions or decla·

CLEAR
ELSE
FRE
LOG
POKE
RESUME
SaR
VAL

Since Level I doesn't allow
string comparisons, uses tor
AS and B$ are limited.

Saving and loading pro·
grams to and from cassettes
are accomplished through the
CSAVE and CLOAD com
mands. The cassette transfer
rate is a rather slow, but re
liable, 250 baud. During a
CLOAD, two little stars appear
on the video display and flash
on and off if the program is
loading properly. Program
variables may be written to or
read from the cassette using
the PRINn and INPUn state
ments.

Program errors are dealt with
simply. There are only three er·
ror messages: WHAT? (in which
the computer doesn't under·
stand the command); HOW? (in
which the computer under·
stands the command, but can't
follow it, like a NEXT without a
FOR-TO); and SORRY (in which
the computer has run out of
memory).

When an error occurs, the
proper error message is dis
played, along with a ? next to
the offending statement.

The Level I users manual de·

Common BASIC statements in Level-II:
Those statements In Table 1, plus.
ASC ATN CHR$
COS DELETE DIM
ERl ERR EXP
lEN LEFTS LUST
LPOS MIO$ PEEK
PeS USING RANDOM
RIGHTS SGN SIN
STRS TAN USR
Radio Shack additions to level-II:
Those statements in Table 1, plus ..
AUTO (automatic line numbering)
COBl (converts variable to double precision)
CINT (converts variable 10 integer precision)
CSNG (converts variable to single precision)
CLOAD "X~ (loads program named X from cassette)
CLOAD? (verities casseHe load)
CSAVE MX" (saves program named X to cassette)
DEFDBl (defines variables as double precision)
DEFINT (defines variables as integer precision)
DEFSNG (defines variables as single precision)
DEFSTR (delines variables as strings)
EDIT (enters editing mode)
ERROR (depending on use, enters error program trap, or generates a lictitious
error)
FIX (truncates variable)
INKEYS (returns a one-character string lorm keyboard without pausing program
execulion)
INP (inputs one byte from a specified port)
STRINGS (prints a special type 01 string)
SYSTEM (loads and executes machine-language programs)
OUT (sends byte to port)
TRON (turns on line tracing mode)
TROFF (turns oil tine tracing mode)
VARPTR (returns memory address 01 a specific variable)

Levell.
Level I BASIC, along with

cassette loading and saving
routines and a small error meso
sage routine, is contained in
about 4K of ROM. It's available
immediately on power-up. No
intermediate steps are needed
- turn it on and start program·
mingo

Level I BASIC is what
amounts to a Tiny BASIC-like
interpreter with some addi·
tions. Its statements are sum·
marized in Table 1. An inter
esting feature of Levell BASIC
is Radio Shack's dialect for
Level I. This shorthand can ef
fectively save a significant
amount of memory, according
to the manual.

Two rather severe limitations
of Level I BASIC deal with
DIMensions and strings_ Only
one DIMension, A{n), is allowed
in Levell. However, since n can
be any number up to the maxi·
mum available memory, it's
possible to get around multiple
DIMensions with a little work.

Strings are another problem.
Only two string variables, A$
and B$, are allowed, and only
16 letters may be held in each.

80 • 80 Microcomputing, July 1980



DISK DRIVES

OPERATING SYSTEMS

COMPUTERS

MISC HARDWARE

$129.00
$150.00
$150.00
$ 49.00

$475.00
$ 125.00
$ 99.00

.......... 25.00
.22.00
... 5.00

FINE PRINT
TRS·SO is a Tandy Corporation trademark. Use of above operating sys·
terns may require the use 01 Radio Shack TRS·DOS. Radio Shack
equipment subiectto the will and whim 01 Radio Shack.

DIVISION OF MARK GORDON ASSOCIATES, INC... 27.
15 KENWOOD ST~ CAMBRIDGE, MASSACHUSETTS 02139

(817) 242·2749 (617) 491-7505

DISKETTE TRS-80'
BUSINESS SOFTWARE BY SBSG

PRINTERS

40 Track 51f~ inch drive 319.00
77 Track 51f~ inch drive 549.00
4 Disk Drive Cable. . . 39.00

STORAGE MEDIA
Verbatim-box 10-5 1/4,

Memorex-box 10·51f~.

r'lastic Storilge Box.

NEWOOS by Ar'r'ARAT INC... . 49.00
NEwtX>S+ by Ar'r'ARAT INC. 99.00
MMS FORTH DI5KETTE-r'RIMER 64.95

free enhancements and upgrades to registered owners for

the cost of media and mailing. 30 day free telephone sup
port. User reference on requesl.
fully Interactive Accounting r'ackage. General Ledger.

Accounts r'ayable. Accounts Re<eivable and r'ayroll.
Report Generating.
Complete r'ackage (requires 3 or 4 drives)
Individual Modules (requires 2 or 3 drives)

Inventoryl1: (requires 2 or 3 drives)
Mailing List Name &. Address II

(requires 2 drives)
Intelligent Terminal Syslem ST-80 III:
The Electric r'encil from Michael Shrayer
file Management System:

Expansion into TRS-80{Ok) , .. , .. ,. , .. 249.00
Novation Cat modem. . 159.00
16K Memory Kit. . . ............•..••........ 49.00
Leedex Monitor... .... .. .. ..... .. . .... .. 109.00
r'rlnter Cable for above. . ...•..•..•......... 49.00
IS0-2 Isolator. . 54.00
AC LINE FILTER. . , .. , . , .. 24.00

Centronics 730 899.00
Centronics 779-2. . 999.00
Comprint 912p. . . . 599.00
Integral Data 44OG. . . 999.00.
NEC 55 lOw-tractor. . . ....•........... 2679.00
TI 810 Basic. .... , ..... 1895.00

Level-II 4K System 529.00
Level-II 16K System 659.00
Model-II 64K System. . . 3499.00

ORDERING INFORMATION
We accept Visa and Mastercharge. We will ship C.O.D. certified check
or money orders only. All orders must include 4 percent lor shipping
and handling. Massachusetts residents add 5 percent sales tax.

The Complny cannoi be nable for pictorial or typographical Inaccuracies.

MARK GORDON
COMPUTERS

The Expansion Interface

Radio Shack's expansion
interface is a kind of traffic cop
between the TRS-BO computer
and the various available peri·
pherals.1t routes signals to and
from printers, disks, modems
and whatever else someone

Cassette Control

Included with my computer
system was a Radio Shack
CTR-41 cassette recorder. At
the time I bought the computer,
the CTR-41 was the standard
issue for the TRS-BO. As of this
writing, computers are being
supplied with CTR-BOs, almost
identical to the CTR-41S, ex
cept that the fast-forward and
rewind buttons will work with
all the remote plugs in.

Dealing with fast·forwarding
and rewinding tapes proved to
be easier than I thought. I didn't
want to keep fooling around
with the remote plugs to the
cassette, so I fooled the com·
puter into doing it for me. All I
had to do was tell the computer
to CLOAD (cassette load),
which freed the cassette motor.
I could then do anything I
wanted with the recorder,
pressing the RESET button to
get back to normal operation.

Then I got the expansion in
terface and found out I couldn't
do that anymore. Pressing the
RESET button while the inter
face is connected automati·
cally clears the memory! Any
program in memory is lost. I
started to hunt around for an
alternative.

I found it in Micro-Mega's
Cassette Control Unit. This lit
tle (2112 x 5 x 1") box gives
both manual control and audio
monitoring of the cassette reo
corder. The unit inserts itself
between the computer and the
cassette recorder using ex·
isting cables - there is no phy
sical modification to either the
computer or recorder. It also
eliminates some of the pos·
sible ground loops that can
mess up cassette recordings.
Even though I've been using the
unit for over eight months and
admit that it has improved my
cassette handling, I still haven't
resolved whether it was worth
the $37.50 price tag.

fill the screen. Normally, if
there are more than 16 lines of
text, the display will scroll up,
eliminating the topmost lines
while the new lines appear at
the bottom of the screen.

Both Level I and Level II
BASIC offer alternatives to this
mode of operation. Common to
both BASICs are the CLS, AT
(@ in Level II) and SET(X,Y)
commands. CLS clears the dis
play and homes the cursor to
the top left of the screen (this
allows for paging text instead
of scrolling). AT, when modify'
ing a PRINT statement, prints
to a specific screen location.
The SET(X,Y) statement lights
up point (X,Y) for graphics.
RESET(X,Y) will turn the point
off, and POINT(X,Y) tests to see
if a point is on or off.

The 128 by 48 point resolu·
tion graphics may not be the
best in the industry, but I'm
sure Radio Shack had to deal
with a trade·off between the
ease of programming the
graphics and their resolution.
The ease of plotting points is
directly proportional to the
number of points there are to
plot.

Level II computers offer
several additional methods of
getting information to the video
display. Double-wide char
acters in which PRINTCHR$(23) .
or SHIFT- converts the display
to 32 characters per line but the
screen should be cleared be
fore this change is made or the
characters currently on the
screen turn to garbage. The
CHRS function prints char
acters, control commands or
specific sets of graphics
points. Finally, you can POKE
information to the screen as
memory.

A little bit more about this
last point. If you will notice, 64
characters on a line times 16
lines make 1024 printing posi
tions, or 1K of characters. Con
venient, huh? Thinking about
this for a while, what does it in·
dicate to you? That's right, the
video display is seen as mem
ory to the computer. This per·
mits both a formatted screen
for the PRI NT AT statement
and the abiiity to POKE infor·
mation directly to the video dis
play.
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Leyell BASIC

Although I bought a Leyel II
TRS-aO, the Level I manual was
generously included with my
package. In addition, I recently
purchased a Level I overlay for
my unit, so I think I can speak
with a little knowledge about

Common BASIC statements in Level·l:
ABS CONT
FOR/NEXT/STEP GOSUB
INPUT INT
ON/GOTO/GOsUB PAINT
RESTORE RETURN
STOP TAB
Radio Shack additions to Level·l:
CLOAD (load program from casselle)
CLS (clear video screen)
CSAVE (save program to casselle)
INPUn (input data from cassette)
MEM (amount of RAM left)
POINT (graphics on/off test)
PRINTAT (print to specific video location)
PRINH (saves dala to casselle)
RESET (turns off graphics point)
SET (turns on graphics point)

Printer is electrostatic-the
aluminum is burned off the
paper, exposing a black back
ing. While this method looks
kind of funny and may not be ap
propriate in some situations, it's
cost-effective (cheaper than a
$1200 line printer), versatile, and
the aluminum paper makes
excellent plain paper copies.

Like the other Radio Shack
line printers, the Quick Printer
prints only when it's told to, us
ing the LPRINT or LLiST state
ments. It's possible to print one
thing to the video display, while
something completely different
may be going to the printer.

Unlike other line printers,
there are quite a few suprising
features only the Quick Printer
has. The Quick Printer can print
both upper and lowercase let
ters, Yes, it is possible to get
lowercase out of an unmodifed
TRS·aO. And it can print in three
different, software selectable
modes, no less. Also, software
selectable is an audible signal
and an underlining capability.

The manual supplied with
the printer is very thorough.
Topics covered include the dif
ferent software codes, the
theory of operation and main
tenance. An abrasive cleaning
paper is even included. Very
nice.

Meaning
NEXT without FOR
Syntax error
RETURN without GOSUB
Out of data
Illegal function call
Overflow
Out of memory
Undefined line
Bad subscript (out of range)
Redimensioned array
Division by zero
Illegal direct
Type mismatch
Out of string space
String too long
String formula too complex
Can't continue
No RESUME
RESUME without error
Unprintable error
Missing operand
Bad file data
Disk BASIC only

ROR GOTO in a BASIC program
allows me to trap errors within
a program, correct them and
continue, without ever stop
ping the program. There are al·
most two dozen error mes
sages in Level II, compared to
Levell's three.

Level II error messages are
summarized in Table 4. Nor
mally, when Level II comes
across an error in a program, it
specifies the error and what
line it occurred in. If there is no
error trap within the program, it
stops executing.

Syntax errors are the excep
tion - they cause the computer
to stop and automatically enter
the EDIT mode!

References

Cowan, "A Look at TRS-BO Peri
pherals," Microcomputing,
April, 1979, p. 22.
King, "TRSpeed-up," Micro
computing, Sept., 1979, p.138.
Rugg, Feldman, "Basic Timing
Comparisons," Microcom
puting, June, 1977, p. 66 and
October, 1977, p. 20.
Radio Shack, User's Manual for
Levell.
Radio Shack, Level II Basic
Reference Manuaf.

The Last Word

I've really been pleased with
my TRS-80. While I may haye
lingered on some problems I've
had with it, they are minor, com
pared with the overall operation
of the system.•

Code Abbreviation
1 NF
2 SN
3 RG
4 00
5 Fe
6 OY
7 OM
8 Ul
9 BS
10 DO
11 /0
12 ID
13 TM
14 os
15 LS
16 sT
17 CN
18 NR
19 RW
20 UE
21 MO
22 FD
23 L3

Error·Handling

Level II's error handling is far
superior to Levell's. ON ER-

corders may be used. Machine
language programs can be load
ed and run using the SYSTEM
command.

If a program is being entered
from the keyboard, an auto
matic line numbering option,
AUTO, is available. Using AUTO,
the first line number and the in
crement between lines can be
specified. AUTO 100,25, for ex
ample, will generate line num
bers of 100, 125, 150, etc.

Anyone who has done any
programming at all knows what
frustration debugging a pro
gram can cause. Only superior
self·control has kept me from
bashing a computer or a ter
minal to bits on more than one
occasion.

Level II offers a couple of
sane alternatives - TRACE and
EDIT. TRACE displays the line
numbers being executed on the
video display. This lets me know
if my program is running the way
I want it to. EDIT does just what
the name implies - selectively
inserts and deletes information
from a line listing. The EDIT sub
commands are listed in Table 3.

While the subcommand itself
is not displayed, its effects are
immediate. I would estimate my
program debugging time has
been cut a fourth or a half using
the combination of TRACE and
EDIT.

END
IFfTHEN
NEW
REM
RUN

DATA
GOTO
LET
READ
RND

thinks up. It contains the cir·
cuitry for driving line printers,
disk drives, a second cassettte
recorder and a real time clock.
It also has space for up to 32K
of RAM, and an RS-232-C out
put port, and extends the
TRS-BO bus system from the
computer's expansion port (to
which the interface is con
nected), to the interface itself.
It all fits snuggly under the
video display.

While the expansion inter
face operates just fine, I have
several complaints. One is the
price. Three hundred dollars is a
lot to pay for a box that only con·
nects other boxes.

Another is the instruction
manual. Frankly, I don't think
much of it. There are several in·
accuracies'in the instructions,
ranging from vague directions
to outright mistakes. Also,
there is very little in the manual
about the actual operation and
uses of the unit.

Finally, the real time clock is
awkward to use without a disk.
While the clock is on, the cas
sette recorder can't be used
either.

The Quick Printer

In contrast to the expansion
interface, I'm very pleased with
the Quick Printer (actually a
disguised Centronics P-1). This
little (4V. x 13 x 10'12") guy
can do things some of Radio
Shack's bigger, more expensive
printers can't do.

As with the Screen Printer
described earlier, the Quick
Printer uses four-inch wide, alu
minum·coated paper. The Quick

Table 1. Levell BASIC Summary Table 4. Level fI Error Messages
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RACET SORTS - RACET UTIL.ITIES - RACET computes - RACET SORTS - RACET UTIL.ITIES - RACET computes - RACET SORTS _ RACET UTIliTIES _ RACET comput•• - :-

PR~:CT\ MOD II UTILITY PICKIIE PR~~~n ~
~
o
I

~
!!I

·••~
~ Replecement Debug (DEBUG) Extended Copy (XCOPY)
~ 35 basic functions + 8 edit commands! Single step or Multiple Copies multiple files with a single command using masked select
: step. Automatic trace of logic flow with printing of trace, trace of options! Source disk may be non·operating system disk. Single
I instructions greater than stack pointer values, and rapid trace. drive capability. Recover bad files - invalid sectors itemized but
: Subroutine calling_ Automatic program looping. Dynamic copy continues. ~

E disassembly of instructions!!! Merge files with or without replacement. ;::
~ Directory Catalog System (XDIR) Superzap (SZAP) ~

~ ~~~~ev~~:e~oo; f~~1 1~~~t~i~~I!I! f~~~n~rud~:kd~t~sb~fP~~e~t~~~ ~~~~~~Yd~~fri~~I~~~r~~~i~~t~~da:~ I~~~~~cdir~p~~~ ~~~~ :~~ ~
: and last update. and other directory data. print. Copy disk sectors - any number of sectors to same or ~
I Wild card select options with masks. Build consolidated other drive. !!l
~ directory of all GL#?/BAS flies. Select on filename and extension. Disk Identification (DISKID) g
g Save or load XOIR catalog files. Change diskette names! t.~.
tu Concatenate new data with loaded me. Extended Create (XCREATE)
~ Directory Fix (DFIX) Creates and Initializes file to end.
« Automatic repair of HIT tables! DOCUMENTATION n~

List and flag directory errors. Complete documentation of above utilities includIng a full dIs.
: MOD II Utility Package $1SO.OO cussion on recovery of lost data on diskettes!!! !!l
1 ~
~ INFINITE BASIC lor MOD I TR5-80™Tepe end Disk System DISK SORT MERGE(DSM) lor MOD land MOD II ~
tii Extensions to Level II and Disk BASIC $49.95 Random file disk sort merge - multi·diskette files. All machIne I
u Full MATRIX functions - 30 BASIC commands! language stand alone package. Sort on up to 15 fields - ascending ;Ill

: 50 more STRING functions as BASIC commands! or descending. Provides optional output field deletion, rearrange- ~
I Includes RACET in·memory sorts. Load only functions you want - ment, and padding. Sort an a5K diskette in less than 3 minutes! ~

:fl where you want in memory! More than you expect! DSM for Mod I (Minimum 32K, 2·drives) $75 on Disk ~E ;::
~ ~ BUSINESS (Requires Infinite BASIC) 529.95 DSM lor Mod II (Minimum 64K, 1 drive) 5150 on Disk "
S Automatic printer pagination. Packed decimal arithmetic - t27 digit Mod II Development Package $100 ~
tii accuracy. Binary array searches. Hash code. Machine language Superzap _ Editor Assembler, Disassembler I
: COMPROC Command Processor for Disk Systems $19.95 Patches. ~

I Auto your disk to perform any sequence of commands. Mod II Generalized Subroutine Facility $SO .....1 !!1
~ GSF (Specify 16, 32 or48K Memory) 524R·9A5CET t CHECK. VISA. M/C. C.O.O. E=.. RACET ~ ~g 18 machine language routines including sor s. Calif. Residents add 6"1. E" COMPUTES 3 !
tu WHEN ORDERING PLEASE Telephone Orders Accepted (1t 4) 637-5016 •
u DEALER INQUIRIES INVITED ADVISE PUBLICATION SOURCE TRS-80 IS AREGISTERED rRADEMARK OF TANDY CORPORATION 702 Palmdale, Orange, CA 92665 •
~ RACET SORTS _ RACET UTILITIES _ RACET compute. - RACET SORTS - RACET UTIliTIES - RACET comput.. - RACET SORTS - RACET UTIL.ITIES - RACET comput.. -

Muffin - 8.00
Sprite - 4.00

USED
POWER
SUPPLY

$15.00
5V at 12 Amp

16v at 6 Amp
6V at 2 Amp

USED
OMNITEK

MODEM
ORIGINATE

ONL.Y
TESTED

$90.00 Sale

NEW
POWER
SUPPLY

$25.00
5V at 3 Amp

. 12V at 6 Amp
-12V at 3 Amp

$19 50

Modem
pickup

SHIPPING INFORMATION:
Modems: $3.00 each; Key Boards $4.00, Power Supply $7.00.
large Items & Parts: Specify Freight or A[r Freight Collect.
Foreign Orders: Add appropriate frelgnt or postage.
We now take Master Charge and Visa orders. Specify full number,
bank number and expiration date.

ASC II $40.00
(With Print)

MICRO SWITCH KEYBOARD
USED BUT LOOKS VERY NICE

-i '!' . " . :;;1,
j

~ ~520.00
530.00

$450.00

Pin feed-9" paper

• 80 Print positions
• ReceIVe only
• ASCII code
• RS·232 interlace
.30 CPS
• Upper /l. lowercase
• S~ipping wI 75.

Shipping containers $15.00.
(used)

(good working condition)

NEW
POWER SUPPLY

(AC-DC Brand)
Mode11-22V @ 1.9a
Mode12-15V @ 2..4a

SPECIAL GE TERMINET WE HAVE FLAT-PACK USED FANS
Printer for your 300 PRINTER ACOUSTIC
Microcomputer

Will run on serial RS232 port of
most micros including TRS-80.

ORDERING INFORMATION:
we Ship the same day we receive a certified check or money order.
Texas residents add 5% sales tax. Please calllf YOU have a question.
WrIte for our CATALOG of many parts, terminals, printers, etc.
All Items subject to avall,ability. Your money returned If we are
out of stOCk.
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GENERAL

Even though the machine is basically the same,
several modifications are available from Radio Shack.

Modiiication Update

Scott Richards
Address withheld
by request

Occasionally, I sit back dur
ing a quiet evening and

consider the recent history of
technology, especially elec
tronics.

Although I am a rather young
chap, approaching my mid 30's,
I can remember when television
sets really hit the market, when
solid state portable radios made
their entrance, as well as the
hydrogen bomb, the first man
made satellites in orbit. I can
also remember the invention of
the LASER a mere 19 years ago,
when men landed on the moon,
when a 7400 TIL I.C. cost $2.50,
and an 8080 microprocessor
I.C. cost $350.00 - and that was
only about five years ago.

Nowadays, if you shop judi
ciously, you can pick up an I.e.
for five bucks. That same five
bucks will buy you a calculator
that would have cost you
$150.00 seven years ago.

Micro Proliferation

What does all this mean to us
consumers, especially since we
have a keen interest in micro
computing? For one thing, with
several single-board micros for
sale at a price significantly less
than that BOBO of five years past,
small businessmen can pur
chase a computer without fear
of bankruptcy. Schools and

o"ther institutions can buy sever
al and include them in courses
at lower and lower grade levels.

Best of all, you and I can even
afford one.

Although it had many prede
cessors, no single entry in the
field of microcomputers has
generated so much interest as
Radio Shack's TRS-BO, and we
are seeing little more than the
tip of the proverbial iceberg.

It's been nearly two years
since the introduction of the
TRS-80. In that time, while the
basic computer has remained
essentially unchanged, Radio
Shack has made several im
provements, all of which are
available to TRS-80 customers
at no charge. Radio Shack has
either published news of these
improvements in their Micro
computer Newsletter or made
them available to customers
through their retail store and
Computer Centers.

I mention this because I have
seen a great deal of misinforma
tion and missing information in
articles in many publications,
and I feel that a review of these
improvements might benefit
those who have not heard of
them, or have been misin
formed.

The Radio Shack Microcom
puting Newsletter I mentioned
is an informative monthly bulle
tin containing programming
hints and new product releases
for TRS·BO users. It's free to
owners, and if you've bought a
TRS-BO and are not receiving it, 1

suggest you get in touch with a
Radio Shack Company store or
Computer Center. Or write a let
ter including your name, ad
dress, type of equipment and
serial numbers to Microcomput

er Newsletter, 700 One Tandy
Center, Fort Worth, Tex~s

76102.

Some Improvements Reviewed
elf you own a Level II BASIC

TRS-BO, are experiencing
cassette loading problems, and
your computer does not have
Radio Shack's cassette load
modification, then your CPU
may be sent to have the modifi
cation installed.

If you take it to a company
Radio Shack store, it will be sent
to the appropriate repair center.
If you live near a Radio Shack
Computer Center, the work can
be done there.

Be sure to remember this
modification is made to the
computer keyboard and not to
your tape recorder, as was mis
takenly indicated in a recent is
sue of the newsletter.

All current production Levell!
computers have the modifica
tion already installed and can be
identified by a -1 suffix to the
catalog number on the bottom
label. If there is a stamp or any
reference to XRX-1I1 on the bot
tom, that also indicates the
modification. XRX-1I1 is the
nomenclature of the added PCB.
The modification should elimi
nate all loading problems.

I also suggest you use a

volume level on your tape re
corder halfway between that reo
commended for Level I and
Level II and never touch the
volume control again.

elf you use a model CTR-BO
tape recorder, then look in the
battery compartment at the date
code label. If it precedes 3A9,
then there is a possibility of a
glitch being written to tape
under certain conditions. This
can easily be remedied at no
cost to you. Once again, it will
have to be sent to a Radio Shack
repair center via a Radio Shack
store or taken to a Computer
Center.

e How many times have you
pressed a key that resulted in
multiple entries of the charac
ter? Hmmm, almost thought you
had a TRS-BO with a unique
feature-repeating characters!

Unfortunately, this is most
unwanted, and something can
be done about it. the cause of

. the problem is dust and other
airborne contaminants between
the switch contacts under the
keycaps. Though it's not a per
manent fix, some type of cover
should be used on the CPU
when it is not in use. I suggest
you buy or make yourself a
cover, or at least lay a dust free
cloth over the keyboard.

Remember to allow the unit to
ventilate when powered up or
you may find yourself in need of
more than just a factory update!
Also, try to keep your system a
reasonable distance from heat
vents and other air ducts. They
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Apparat, Inc., announces the most
powerful Disk Operating System for the
TR8-8()@l. It has been designed for the
sophisticated user and professional
programmer who demands the ultimate
in disk operating systems.

NEWDOS/80 is not meant to replace
the present version of NEWDOS 2.1
which satisfies most users, but is a
carefully planned upward enhance
ment, which significantly extends
NEWDOS 2.1's capabilities. This new
member to the Apparat NEWDOS'
family is upward compatible with
present NEWDOS 2.1 and is supplied
on Diskette, complete with enhanced
NEWDOS + utility programs and
documentation. Some of the
NEWDOS/80 features are:

• New BASIC commands that
supports files with variable record
lengths up to 4095 Bytes long.

• Mix or match disk drives. Supports
any track count from 18 to 80. Use

35, 40 or 77 track 5" mini disks drives
or 8" disk drives, oranycombination.

• A security boot-up for BASIC or
machine code application programs.
User never sees "DOS READY" or
">READY" and is unable to
"BREAK", clear screen, or issue
any direct BASIC statement
including "LIST".

• Newediting commands that allow
program lines to be deleted from one
location and moved to another or to
allow the duplication of a program
line with the deletion of the original.

• Enhanced and improved
RENUMBER that allows relocation
of subroutines.

• Powerful chaining commands.
• Device handling for routing to

display and printer simultaneously.

• CDE function; simultaneous striking
of the C, D and E keys will allow
the user to enter a mini-DOS
to perform some DOS commands

without disturbing the resident
program.

• Upward compatible with NEWDOS
2.1 and TRSDOS 2.3.

• Includes Superzap 3.0 and all
Apparat 2.1 utilities.

NEWDOS/80 with all of the
NEWDOS + utility programs, many of
which have been enhanced, is priced at
just $149.00 and is available at most
TRS-80dealers. Previous NEWDOS
owners may receive full trade in
allowance toward the purchase of
NEWDOS/80 by including with their
order the serial number of their
NEWDOS 2.1 diskette, the price paid
and where purchased. In most cases
that purchase price will be subtracted

, from the price of NEWDOS/80. As with
NEWDOS 2.1, NEWDOS/80 relies on
the TRSDOS and Disk Basic Reference
Manual published by Radio Shack.
NEWDOS/80 documentation supports
its enhancements and upgrades only.
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Fig. 1. Alarm Schematic

PIEZOELECTRIC
BUZZER

Softwere Commends

The software to drive this lit
tle rascal is easy. I'm sure you
remember the TRs-80 uses a

low, so does this DC voltage, to
about 0.4 volts.

Here we are with a DC voltage
that Is going from a level below
the threshold voltage required
to turn on a silicon PN junction
(0.6-0.7V) to a level just above.
All we have to do now is type the
appropriate software command
to change those voltage levels,
and the alarm will sound.

Construction is also simple.
Use a small piece of perf board
or a terminal strip. I have glued
the transistor to the back of the
buzzer's plastic case with in
stant bonding adhesive, sol
dered the appropriate wires to
the transistor leads and in
sulated the connections with
heat shrink tubing.

A piece of PVC tape to hold
the leads on the back of the
case helps to keep them from
breaking, should the wires be
moved around excessively. A
terminal strip is probably the
safest and easiest method.

Drill two holes in the box to
accommodate the miniature
phone jacks. Mount the buzzer,
terminal strip (etc.), battery and
phone jacks Into the cabinet.
Wire the circuit; construct a
reasonably short length of audio
cable with a miniature phone
plug on each end to go from the
alarm to the AUX input on the
recorder, and you're in business,
that is, if you wired it correctly.
Double check your wiring and
connections.

The cost depends entirely on
your "junk box" and how dressy
you want your alarm to be. If you
have to buy everything (parts
list), you can expect to spend ap
proximately $10 to $12.

fRO .. ~
CO..PUTfR .0.

INPUT some more data? A super
simple home-brew project yields
a very handy device for your
TAS-SO-an audible alarm. You
can't get any more simple than a
piezoelectric buzzer and one
transistor and still have your
silent partner get your attention
from another room. It connects
to the AUX IN plug of your tape
recorder.

The device operates parallel
to the cassette data output line
going into the AUX input of your
tape recorder (Fig. 1). You can
leave it on line permanently, as
it does not interfere with the
data transmission to the re
corder.

Obviously, you could build the
device into the CPU and elim·
inate the cabinet, miniature
phone jacks and battery. It
makes for a neat installation,
but also voids any warranty you
may have on your computer; so,
proceed at your own risk.

I suggest using an external
enclosure. The circuit operates
simply. Transistor 01 serves as
a saturated switch to enable
current to flow from the nine volt
battery to the piezoelectric
buzzer. This is accomplished
with some very easy and brief
software commands that you
can alter to respond differently
at different prompts.

But how are we going to turn
on an external device using a
cable that provides data to the
input of a tape recorder?

Inspect the schematic of your
computer. Data is transferred
from the computer to the out
side world via a flip-flop. It just
so happens that the 0 output of
this flip-flop is biased in such a
way that when the a output is
high, the DC voltage at the
cassette jack (output pin, of
course) is at approximately 0.8
volts. When the a output goes

Alarm Project

Wouldn't it be nice to start
running a lengthy program, get
up and do something else and
not have to worry about when to

down with your finger a few
times while the contacts are still
wet. Be careful not to damage
the contacts with your finger.

5. Replace the key cap and
check for keybounce. A second
drop may be necessary for stub
born cases.

Do not be concerned about
the excess alcohol, as it will
evaporate quickly and not
damage anything. I suggest you
clean your keys as infrequently
as possible and only the on.es
that need it. Also, should a
plunger come out as you pull the
keycap, separate them before
putting the plunger back. Make
sure, when inserting the plunger
into the housing, that the spring
is properly located inside and
that the partition separates the
contacts without damaging
them. Then go ahead and press
the plunger down into the hous·
ing until the retaining tabs
catch.

Of course, all this is rather
academic if you are using a disk
system with TRSDOS version
2.3. It contains a keyboard de
bounce routine that is auto·
matically loaded and activated
on power up. If you are still us
ing an older version, the de
bounce software can be trans
ferred from tape to disk.

elf you are using a TR5-80
Expansion Interface, especially
with additional RAM, then two
modifications should be of in
terest to you. The first is a buf
fered cable.

Originally, the expansion in
terface utilized a flat ribbon
cable between it and the CPU.
The buffered cable was added
later to improve its operation.

More recently, another im
provement was added in the
form of a grey cable with a DIN
type connector on it. This is
used in conjunction with the
buffered cable and is installed in
both the CPU and expansion in
terface. Both the buffered cable
and the DIN connector have to
be installed at a Radio Shack
repair center or Computer
Genter.

are dust blowers.
Radio Shack provides ma

chine language software with all
new Level II computers to use if
keybounce becomes a problem.
The cassette also includes a
program activating the Real
Time Clock in the expansion in·
terface and is available to
customers with Levell! TRS-80's
delivered before the origination
of the keyboard debounce soft
ware.

Clean Your Keyboard

A simple alternative to the de
bounce software is to clean your
keyswitch contacts (did I say
"simple"?). Of course, this can
apply to both Level I and Level II
computers, though keybounce
problems are relatively rare with
Level I machines.

Each keyswitch mechanism
consists of a keycap, plunger,
spring and two leaf spring type
contacts, one solid and one
trifurcated (three separations
resulting in four fingers). A parti
tion in the plunger keeps the
contacts separated until the key
is depressed, the partition
moves downward, out of the
way, and the contacts close.

The keybounce problem oc·
curs when dust or smoke, for ex
ample, on the contacts allow
them to "make" or "break" two
or more times during only one
keystroke.

I have seen several suggested
methods for cleaning these con
tacts. Since they each require in
serting some device or material
between the contacts, I am
afraid that some of you will meet
with disaster and be left with
copper spaghetti where your
contacts used to be. For the
benefit of the uninitiated, your
contacts are VERY DELICATE!

The safest, most effective
method I have found is to:

1. Gently remove the key cap
using direct, upward pressure
only. Pry the cap from the sides.

2. Thoroughly saturate a cot
ton swab with alcohol. (Ethyl is
best, methyl is very good,
isopropyl will do.)

3. Carry a very large drop of
alcohol on the swab and gently
touch it to the top of the con
tacts, allowing the alcohol to
flow to wash them clean.

4. Move the plunger up and
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Oty. Item

1 Piezoelectric buzzer
2 Miniature phone jack
2 Miniature phone plug
1 Terminal strip (perlboard, etc.)
1 9 V Battery connector
1 NPN transistor (2N3904)
1 .1 uF Capacitor
1 9 V Transistor type battery (alkaline)
1 Cabinet (or box)
1 Short length shielded audio cable
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14308,X, where X = either 0 or 1.

If X = 0, then cassette jack one is
selected and remains selected
until another command
changes it-whether it be

another POKE statement or a

regular cassette command. Of

course, X = 1 selects jack two.

There are a couple of things

you should remember with
regard to the alarm. The signal

generated in the computer to se

lect either 64 characters per line

or 32 c.p.l., called MODESEL,
can be affected by an OUT 255,X
command.

If you activate your alarm

while in the 32 c.p.1. mode, the
computer reverts to 64 c.p.!. This

is not disastrous, of course, but
it may save you some frustra

tion when trying to dress up your

display with 32 c.p.l., while the
alarm is sounding.

Also, during a CSAVE opera

tion you can hear the data being

sent to the cassette. Although
the alarm's volume is much

reduced, some may still find the
noise objectionable.

If so, a switch can easily be
added to the battery and the

alarm completely disabled when

data is sent to the recorder. You

could also, more simply, discon
nect the alarm from the com

puter during these operations.

You might note that the cur

rent requirements for the full
alarm (the unit I built) are ap
proximately 9 rnA, and 4 mA with
data being transferred,

There you have it! Good luck
with your alarm-it's one of the

slickest items I have ever added

to my TRS·80.•

Note: Some TRS-80s are now appearing
with a different keyboard, which can be
recognized by its somewhat concave sur·
face. This keyboard uses capacitance type
switches, is sealed and should never need
cleaning. Any attempt at removing a key·
cap will result in permanent damage.

Using these commands in
conjunction with some FOR·

NEXT timing loops, we can

make the alarm sound in any se

quence we prefer. For example,
consider the following program
lines:

OUT 255,1-Turns alarm on
OUT 255,0-Turns alarm 011,

This causes the alarm to sound
five brief pulses (approximately

1/5 second) with the length of
time between pulses equal to

the length of the pulses.
With just a little imagination,

you can write software to create
any tone sequence you want.

The most practical applications

that come to mind are several
subroutines for different tone

sequences to let you know when
to input additional data, when a

program execution has ended,
when an error has occurred or

when game sound effects are
needed.

If you are using an expansion

interface with your system
either one of its cassette jacks

(for recorder one or two) may be
used, if the cassette select relay

in the expansion interface is in

the appropriate position.
This is no problem if you use

the BASIC statement POKE

40000 OUT 255,1 :FOR A =1 TO 450:
NEXT:OUT 255,0

400Xl FOR A =1 TO 5:0UT 255,1:
FOR B = 1 TO l00:NEXT:OUT 255,0:
FOR B= 1 TO 100:NEXT B,A

memory mapped system of ad

dressing, but it does utilize one

port an'd one port decoder for

the recorder, 2550 (FFH)' From
this we derive the following BA·

SIC commands:

This causes the alarm to sound
a steady tone for approximately

one second.

Parts Ust
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GENERAL

Find out how to use random
and sequential access for your disk system.

Disk Files

.. ... the only conclusion lor the
serious TRS-80 user is that a
disk based system is a must"

William O'Brien
11 Dongan Place
New York, NY 10040

If you can believe anything in
these days of intensive adver

tising hype, then believe that if
there is any "real power" hidden
somewhere inside a lRS-80 it's

hiding inside the expansion in
terface, in the confines of the
disk controller chip.

The disk function of the
TRS-80 allows the volume ma
nipulation of data at speeds
which are phenomenal, com·
pared to the capabilities of the
cassette based system.
However, disks necessitate the
precise use of language pat
terns to efficiently achieve their
potential.

Data Files

There are two modes avail
able to us for handling data files
through Disk Basic. On~ is term
ed sequential and the other ran
dom. For the simple storage of
programs, a cassette based sys
tem is more than adequate.

However, when one is work
ing with data files, the short
comings of cassette files are
glaring. Waiting for data at the

end of a half hour data tape
or continually rewinding tape is
dull and wastes time. Add to
that the shortcomings of chang
ing between program and data
cassettes and the only conclu
sion for the serious TRS·BO user
is that a disk based system is a
must.

With Disk Basic simple pro
gram storage and retrieval is ac
complished with the SAVE and

LOAD commands.
The complicated part is the

handling of data files which can
not be simply LOADed or
SAVEd. The simplest method of
handling data files is through
sequential access techniques,
which allow data to be placed on
the diskette one datum at a time
as it becomes available.

The computer contains 15
buffers or holding areas where it
stores data. Each of these buf
fers holds 256 bytes of informa-

tion, or one 255-byte string.
Information contained on the

diskette is stored in units term·
ed granules. Each granule is
composed of five sectors.

Because a sector is a 256-byte
storage bin, all data files occupy
at least 1280 bytes of storage
space, whether or not the actual
length of the data is that long.

Assume you are working for a
research scientist who has been
gathering data to find a correla
tion between the height, weight
and age of people. He has
assigned you to enter all the
data into a TRS-80. Your pro
gram might look like this:

10 CLS
20 OPEN "O",1,"RESEARCH"
30 PRINT "RESEARCH DATA PRO·

GRAM"

4() PRINT
50 PRINT MTO END PROGRAM TYPE

IN A NUMBER LARGER THAN 200
FOR 'AGE-

60 PRINT @ 320,~1. AGE?";
70 INPUT A:IF A>200 then 1000
eo PRINT @384,''2. HEIGHT {USE

FEET.lNCHES)?~;

90 INPUT H
100 PRINT @ 448,~3. WEIGHT?";
110 lNPUTW
120 PRINTilll, A;H;W;
130 CLS
140 GOTO 30
1000 CLOSE 1: END

The program puts you into an
endless loop that inputs and

stores all the data you have until
you terminate it by typing in a
number larger than 200 in an
swer to line 70.

Let's analyze the program to
find out exactly what it is you
are doing.

Program Analysis

All modes of file storage re
quire that you first open one of
the 15 available buffers. Se
quential access requires that
you specify whether the buffer
will output or input the informa
tion. All access modes require a
named fite. Line 20 opens buffer
number 1 for output (the 0 spec
ifies this) from the buffer into a
disk data file named Research.

Lines 60 through 110 accept
the data from the keyboard. The

specification, "USE FEET. IN
CHES" in line 80 lets us keep
this as a numerically oriented
file.

Line 120 is similar to a
cassette print, printing the con
tents of buffer number 1 onto
the disk. Line 140 loops the pro
gram back for more information.
The conditio.nal in line 70 ends
the program with a jump to 1000
when the correct prompt is re
ceived.

Suppose our researcher de
cides the state of residence also
has some bearing on the data.
Attempting to program this ad
ditional data, we add the follow
ing:

112 PRINT @ 512,"STATE OF
RESIDENCE ?~;

114 INPUT SS

To correctly recover a string
entry, when the computer inputs
from the disk, it must see the
string within quotation marks.
The quotation marks must be
stored in forms that the comput
er recognizes as delimiters. To
do this we must use the decimal
control code for the quote char
acter, 34. Line 120 therefore
looks like this:

120 PRINT/t1,CHRS(34);SS;CHRS(34);A;H;W;

The computer understands that
CHR$(34) is a quotation mark
and reads the enclosed word as
a string with the appropriate
delimiters.

Now our employer says,
"Could you please print all that
information out for me?" We do
it like this:
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Sequential retrieval is similar to a wheel of fortune because a data
file is retrieved by passing through a/l preceeding data files.

10CLS
20 OPEN 'T,1,"RESEARCH"
30 IF EOF(1) THEN 1000
40 INPUTlt1, SS,A,H,W
50 LPRINT SS,A,H,W
6OGOTO 30

1000 CLOSE 1: END

Line 200pens the file for input
(the I) to buffer number 1. Line 30
tells the computer that if it has
reached the end of the data con
tained in the file (EOF is End Of
File), then It can take a break.

Lines 40 and 50 input the data
into the buffer and print it on
your printer. Line 60 loops it
back to look for the EOF, and if it
finds it, line 1000 closes the buf
fer (and also the file) and ends
the program.

Several words of caution in
using CLOSE statements in the
sequential access mode: Only
close a buffer (and therefore the
file) of an OUTPUT coded OPEN
statement after you have stored
all the data you want to store.
Once CLOSEd, any attempt to
OPEN a buffer for output to an
already existing file will erase
the contents of that file.

Always CLOSE a buffer and
file before KILling it. If you
don't, you will scramble the
diskette beyond human compre
hension.

I just finished telling you that
you can't reOPEN a buffer for
output to an already existing
file, and your employer comes in
to say he found 20 more pages
of data. To accomplish this ad
dition use two buffers, one to in
put the data from the previously
closed file and the other to write
ft to a new file.

If all you do when the comput
er asks 'How Many Files?' is
press the ENTER key, the com
puter will automatically assume
you will not exceed three files.
This is called the default value.
With only two buffers used, we
have not exceeded this value.

This program combines
elements of both of the previous
programs:

10CLS
20 OPEN "1",1,"RESEARCH"
30 OPEN "0",2,"RESEARCHfTWO"
40 IF EOF(1) THEN 1000
50 INPUTlt1, SS,A,H,W
60 PRINTlt2,CHR$(34);S$;CHR$(34);

A;H;W;
70GOT04O

1000 CLOSE 1

1010 PRINT "RESEARCH DATA PRO·
GRAM"

1020 PRINT
1030 PRINT "TO END PROGRAM ENTER A

NUMBER LARGER THAN 200 FOR
'AGE'."

1040 PRINT @ 320," 1. AGE ?";
1050 INPUT A: IF A 200 THEN 2000
1060 PR!NT @ 384," 2. HEIGHT ?";
1070 INPUT H
1080 PRINT @ 448," 3. WEIGHT 1";
1090 INPUT W
1100 PRINT @ 512, "4. STATE OF

RESIDENCE ?";

1110 INPUT S$
1120 PRINTlt2,CHR$(34);S$;CHR$(34);

A;H;W;
1130 GOTO 1010
2000 CLOSE 2: END

Lines 20 and 30 OPEN the two
buffers we need, one for input
ting the old data file, RE
SEARCH and the other for out
putting the new file RE
SEARCHrrwO. The extension
TWO is used in this case to keep
the programs from becoming
confused and causing a possi
ble disk I/O error.

Again, line 40 is a trigger line
in case all of the data in our
original file has been read in. If
so, it sends the program to line
1000 which CLOSEs the first
buffer, since we are finished
with the input operation.

Lines 50 and 60 take the raw
data out of the first file and print
it into the second. If we haven't
reached the end of the data then
the program loops back to line
40 again. Lines 1000 through
2000 are virtually the same as
the original program that we
used to print the data to disk.

Now you see, data files aren't
that difficult to handle in se
quential access. What bothers
some people is the timing in
volved in this particular access
mode. If you have typed in 100 or
200 groups of data, to retrieve
the 187th group of the series,·
you must go through the other
186 groups before you can re
trieve the 187th. If you find that
you have to do it consistently, it
becomes tedious.

Random Access

To overcome this fight with
ennui, there is another method
of file storage available to us
through the TRS-80, random ac
cess. In general random access
is a highly structured mode, re
quiring the clear and exact defi
nition of variable length. Al
though it allows for only string
storage, it provides a method of

converting numeric data to a
generally more compressed
string format.

Let's go back and refile all our
data using random access tech
niques. You needed three nu
meric values: one for the height;
one for the weight; and one for
age. You also needed a string in
put for the state of residence.

To maintain efficiency with
random access we utilize an en
tire buffer of information, or as
many of the 256 bytes in the buf
fer as we can. To do this, we
organize the buffer into fields of
strings. (Remember, there are
no numeric values per se in this
mode.)

The state of residence is al
ready input as a string, S$. We
still must define its field length.

Let's assume, for no specific
reason, that the maximum
length of S$ will never exceed 17
characters. Next, you must
define the age value. 'A' is a
numeric character set and as
such is not allowed. But three
operations can be performed on
'A' to change its nature.

If you have been using Level
11, you probably are familiar with
the STR$(n) function. This
operation changes a numeric

5

6

9

value to a string. Disk Basic has
three similar functions that con
vert a numeric value into a two
four- or eight-byte string. These
are the MKI$(n) for use with in
tegers that do not exceed
± 32768, MKS$(n) for single
precision numbers and MKD$(n)
for double precision numbers.

Practically, the range of 'A'
will not exceed 125. Nor will you
use fractional year values. You
can therefore use the integer
function on 'A'. This means that
we will have a string value,
MKI$(A), whose length is two
bytes.

Height is inputted as a
decimal number, so it does not
fullfilt our integer requirement.
However, since it will always be
in single precision form, you can
use that function to create a
string MKS$(H) with a length of
four bytes.

Weight will also always be an
integer value, giving us the
string MK1$(W), with a length of
two bytes.

So we have S$, 17 bytes long;
MKI$(A), two bytes long;
MKS$(H), four bytes long and
MKI$(W), two bytes long.

In order to FIELD (set up the

field dimension for the specified
buffer) you have also to name
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Random retrieval uses the dart board approach: All data files are
available, if you know how to use the "dart".

the fields you intend to use. We
cannot use the names of the
variables as the field names,
because the field names are
dimensional specifiers.

10 OPEN "R",1."RESEARCH"
20 FIELD 1, 17 AS ST$, 2 AS A$, 4 AS H$. 2

ASW$

The AS in this case is used to tell
the computer that n is the length
of the field named whatever
name we have chosen, But
we've got another problem here.

Random access handles only
buffers full of information, a
total of 256 bytes at a time,
nothing smaller. The total
length of our variables is only
25! That means that we are
wasting 231 bytes of informa
tion. There's more structuring
that will solve this too.

In Level II Basic you learned
to handle groups of data in
matrix form. You can take the
length of each element defined
in our field length statements
and use a matrix.

We have 25 bytes of storable
material and a 256 byte room to
put it in. Efficiency dictates that
we put 10 groups of data in the
buffer each time.

Let's write out the lines first,
and explain them later.

lOFORPN=OT09
20 FIELD 1, (PN • 25) AS P$, 17 AS ST$(PN),

2 AS A$(PN), 4 AS H$(PN}, 2 AS W$(PN)
30 Next PN

Line 10 set up the dimension
of the matrix: a 10 element
matrix, zero to nine inclusive.

Line 20 is the organizational
statement for the FIELD. P$ is a
dummy variable that consists of
the length of PN· 25 that keeps
moving the buffer pointer up
past the last entered group of 25
bytes.

At the start, when PN = 0, you
are at the beginning of the buf
fer. As PN is incremented, the
pointer keeps pace, always 25
bytes ahead of its last value.

P$ is never included in the
buffer value, since you never
assign it its own value. It simply
points. ST$(PN), A$(PN), H$(PN)
and W$(PN) are all valid field
names, organized into matrix
format.

Let's shuffle some lines and
see what happens:

10 OPEN "R",1,"RESEARCH"
20FORPN=OT09
30 FIELD 1, (PN"25) AS P$,17 AS STS(PN),

2 AS A$(PN). 4 AS W$(PN), 2 AS H$(PN)
40 NEXT PN

Now that you've FIELDed the
buffer, fill it with data, Simple in
put statements can be used:

50 PRINT "RESEARCH DATA PROGRAM"
60 PRINT
70 PRINT "TO TERMINATE PROGRAM

ENTER A NUMBER LAAGER THAN
200 FOR AGE"

80 PRINT@ 320,"1. AGE?";
90 INPUT A; IF A>200 THAN 2000

100 PRINT @ 384, "2. HEIGHT (USE
FEET.INCHES)?";

110 INPUT H
120 PRINT @ 448,"3. WEIGHl?";
130 INPUT W
140 PRINT@512,"4.STATEOF

REDISDENCE?";
150 INPUT S$

N~w that you have all the data
for the first group, how do you
tell the computer this data has
to be set into the buffer and at
which point?

There are two ways. Disk
BASIC provides us with two
functions, LSET and RSET.
Essentially they are the same,
with the only difference being
one of esthetics.

If, for instance, we input
"IDAHO" as the state of
residence, we might note that it
is not 17 characters long as our
FIELD statement requires. RSET
or LSET solves this dilemma.

If we had LSET ST$ = S$ and
S$ = "IDAHO" as one of our pro
gram lines, then the computer
understands you wish to place
the value S$ into the field
specified by ST$. In this specific
case, the computer checks out
the length ST$ should have and
then sets S$ into that field at the
left of its length and fills any re
maining places with blanks.

If we used RSET instead, then
the last five bytes of the field
ST$ are filled with S$ and the
leading 12 bytes are set with
blanks. The choice is a personal
one in most programs.

You can place data where
you want it (in which element
of the matrix) with another
FOR·N EXT statement:

75 FOR PN = 0109

and continue where we left off:

160 LSET ST$(PN) = S$
170 LSET A$(PN) = MKI$(A)
180 LSET H$(PN) = MKS$(H)
190 LSET W$(PN) = MKI${W)
200,
210 NEXT PN

Writing Data to Disk

But how do you put the data
onto the disk?

With Disk BASIC any buffer

opened with the "R" option (for
random access) may have its
contents written to the disk by
using a PUT statement. In our
program, the line would look like
this:

220 PUT 1

This directs the computer to
PUT the contents of buffer one
onto the disk.

Optionally, you can select a
file number and complete the
statement: PUT 1, n where 'n' is
any integer from 1 to 335 in
clusive, depending on the space
available on the disk. In our
case, that means a maximum of
3,350 data groups available for
storage.

Knowing what data is where
is important when you need it
later. However, if we don't sup
ply a number, the computer will
assume that the first random
file accessed is number one and
increment that number by the
value of one each time the file is
accessed. If you chose to supply
the file number, you too, must
increment its value each time
you PUT additional data onto
the disk.

Now, conclude your storage
program:

230 GOTO 55
2000 IF PN = 0 THEN 3<XXl
2010 S$ = "":A = O:H =O:W =0
2020 MC=PN: FOR PN= MC TO 9
2030 FL =1: GOTO 160

Here's where you fill that
blank line 200 that I know you've
been wondering about:

200 IF FL = 1 THEN 2040

Continue with:

2040 NEXT PN
2050 PUT 1
3000 CLOSE 1: END

Line 230 sends the computer
back into a loop to acquire more
data. If there is no more, it jumps
to line 2000. This line deter
mines if a buffer has just been
PUT to disk or not. If PN = 0, it
means that you have just PUT
the buffer, and it will branch to
line 3000 which ends the pro
gram.lf PN is greater than 0, you
proceed with the 2000 series
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EVEN COMPUTERS GET THE BLUES
Has your TRS-SO been sluggish lately? Slow to respond? Had
excessive keyboard bounce?

The pmblem might be low voltage. or a BASIC misunderstanding. or
IRON POOR SOfTWARE!

Do you serve your TRS-80's meals on paper sheets? Do you
(stMJdder) write it yourself? Recent studies indicate that keyboard
feeding causes MALIGNANT BUGS'

CLOAD Magazine is published montt>y on a mognetic IRON OXIDE
tape, wound up inside a C-30 cassette. Now you may ask "Why
bother?", but I con assure you that our computer cassettes ore
DIRECTLY readlable. I repeat DIRECTLY readable by your
computer. We have Ttvills. Variety, and Absurdity. We have
every program your computer has ever wanted to fun after
a hard day at the job. We even include our infamous "yellow
sheets" with every issue. filled with lies about the TRS-80
computing scene.

12 Monthly cassette issues .
(over 60 programs)

Single issues
Best or ClOAD .

(9 programs w / listings)

• CA residents please add 6% to non-subscription orders
Please write for overseas rates

Moster Charge / Visa Welcome. Also Cash & Gold.

P.o. Box 1267 • Goleta. CA 93017 • (805) 964-2761CLOAD M'AGAZINE.

.~,.
-g~~~

.. SPECIAL
PRICE

TRS·SO· ·1 or ·11
MEMORY EXPANSION

CHIP SET: S6911
We've done It again ... 8 low power, 250

ns 16K dynamic RAMs at a trend-settlng
price. Expands memory In TRS-80-. Apple,
Huth H89, Exlety Sorcerer, newer PETS,
etc. Don't be Impressed with faney packag
Ing or four color ads; our chip set gives all
the performance you want at a price you
can afford. Offer good while supplies last.
Add $3 fOr TRS-S00 compatible DIP shunts
and complete Installation Instructions.

• TlIWO II; • ..-..... Of tI'Ie T¥ady Corporation.

WE ALSO MANUFACTURE AN EXTENSIVE
LINE Of' S-100 PRODUCTS; SEE CDMPIlPRO

S-100 BOARDS IN PERSON AT FINER
COMPUTER STORES WORLD-WIDE.

GmpuPro™ .-7'
from ~(!)@)IDlill!Jl?I8J ElECTRONICS ~

Bldg. 125, Olkl.nd Alrpon, CA 9ot61~

..... Reader Service-see page 178

Its...SOFTWARE
MINIVENT

MINIVENT performs minimal inventory control tor
the maximum number ot inventory items. It is written
for Ihe TAS·SO" 16K level It in BASIC, with built-in
machine language routines tor last searching and
data tape input. MINIVENT can handle up to 1400
inventory items, showing pans on hand, order
quantity, and last order day. (It does nol permit
descriptions or prices.)

MINIVENT can search lor, add, or delete items,
and change quantities or dates. MINIVENT will
display items which need 10 be ordered, and slow
moving items. With optional printer, MINIVENT can
print an order list and tull inventory.

The full price $49.95 includes two versions 01
MINIVENT (8 or 12 position pan no.'sl and complete
documentation.

Other TRS-80 " ••••Produc!s
COMPU·DIET - Weight Loss System

BehaYlor Mod, Forecast, Oatabase
SE - Search Enlry Retrleyal Program

Machine Language, 12 to 44K ASCI char.
BASICIO • Machine Language 1/0 lor BASIC

Data and Programs to Tape or Disk

Please send

OMINIVENT2.0 0S49.950SE2.0(tape) @S24.95
DCOMPU.DIET1.20S19.95DSE3.0(dlsk) @$49.95
DAddl!lonallnformaUon OBABeCI01.5@S14.95

Fla. Res. add 4% Sales Tax· Total $__~__
DCheck/MoneyOrder OVISA DMASTERCHARGE
Card No. Exp. Dale
Name Bank No. (Me)
Address

Its... Information Technology Systems
POB 2887 S.r.'ot. FL 33578

"TRS-BO is a trademark 01 Radio Shack, a Tandy Corporation

.-300

Its...SOFTWARE
COMPU·DIET

A computer based nutritional balancing system.
Professional psychologists and nutritionists have
combined with computer technology to create
COMptJ·DIET: a program that allows you 10 spend
minutes a day at your TRS-80" and lose Ibs. per week.

Each day you and your family use COMpu·DIET,
your bodies will come closer to healthful equilibrium
- using naturalloods lhat you like. With this new
scientilic technique, your computer will help you
create a unique metabolic balance that guarantees
optimal weight loss. Finally, the ultimate weight loss
diet: one you stay with and lose all you want - 30,
40, 50 Ibs. or more.

COMpu·DIET is wrinen in BASIC lOf the TRS-SO
t6K levell!. The full price ot $19.95 includes
behavior mod program. nutrition data-base, weight
lorecast program, and Weight loss booklet.

Other TRS-eo It....Products
MINIVENT· Minimal Inyentory Control

1400 items, 16K Leyelll
SE - Search Enlry Relrleyal Program

Machine Language, 12 to «K ASCI char
SABeCIO - Machine Language I/O for BASIC

Data and Programs to Tape or Disk

Pleaae send
OCOMPU·DIET 1.2@S19.950SE2.0(tape) @$24.95
OMINIVENT2.0 @S49.950SE3,O(diak) @S49.95
OAdditlonallnformatlon OBASIC101.S@$14.95

Fla. Res. add 4-1. Sales TalC' Total $_.,-....,._-,
OCheck/MoneyOrder DVISA OMASTERCHARGE

Card No. Exp.Dat"":i:====
Name Bank No. (MC)
Address _

Its.,. Information Technology Systems
POB 2887 S.r..o'. Fl 33578

'TRS·80 Is a trademark 01 Radio Shack, a Tandy Corporation

.-30'
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Of the 15 buffers available, three are used by "How Many Files?".
290 bytes are tied up by each buffer assignment.

CAll ONCAllONCAll

•
1 2 3 4 5 6 • 9 10 11 12 13 14 15•-

"There is one other thing to worry
about. and that is going past

the last line in our grouping."

statements.
If you were to simply PUT the

last LSET information and close
the buffer, the TAS-80 would
assume that the last set of infor
mation higher than the current
PN value was to be included in
the present file (that is, all of the
last matrix values higher than

PN).
Line 2010 sets all values to

null or zero. Line 2020 creates a
new start value for the PN
FOA-NEXT statement. Line 2030
sets a flag FL, to be used in
line 200 as a pointer and sends
the program on to line 160 to
complete the data LSET. After
that, line 2050 PUTs the com
pleted buffer. The buffer is
closed in line 3000 and the pro
gram is ended.

Let's say our employer isn't
sure the correct data is entered
for the 1895th group. He wants
us to retrieve the data and check
it out.

First, determine the relation
ship of anyone group of data to
the total number of data files. If
you have stored, in total, 2000
data groups, at 10 groups per
file, you have 200 files. If you
wish to find one particular data
group, the 1895th group, then its
position is given by these for·
mulas:

FN = INT(DN/10) IF FN<>DN/10
THENFN=FN+1

PN = (ON -(lNT(DN/10)"10))-1
IF PN<O THEN PN = 9

Where DN is the data group
number we wish, FN is the file
number that contain~ that
group, and PN is its position
within the file.

This means if we want data
group number 1895 we can find
it this way:

FN = 189 = INT(1895/10}

Remember, we started our
matrix at 0, not at 1. Since

25IlBYTES

INT(1895/10) does not equal
1895/10, FN = 189 + 1 = 190; and
PN=4=(1895-1890)-1. Data
group 1895 is contained in file
number 190 at position four.
Once you gr~sp the concept it's
not that difficult.

How, do we extract a data
group from the disk?

The actual programming is
simple when you know the rules

5 OPEN "R".l,"RESEARCH"
10FORPN=0109
20 FIELD 1, (PN"25} AS P$, 17 AS ST$(PN),

2 AS A$(PN),4 AS H$(PN),2 AS W${PN)
30 NEXT PN

This is the standard opening
of a random access file.

40 PRINT' 320, "WHAT DATA GROUP
ARE YOU LOOKING FOR ?";

50 INPUT ON
60 FN = INT(DN/10)
70 IF FN<>DN/10 THEN FN = FN + 1
80 PN = (DN-(INT(DN/10)" 10)~1

90 IF PN<O THEN PN =9

These lines make use of the
formula we determined above.
Disk BASIC random access
techniques allow us a GET
statement, the converse of the
PUT command.

There is only one other thing
we should worry about, and that
is going past the last file in our
grouping. This will produce an
error message and terminate
the program. To avoid this we
use another Disk BASIC state
ment, LOF(n) gives us the last
file number we have stored.

100 IF FN>LOF(l) THEN 3CKlO
110GET 1,FN

Now, just print the informa
tion that's inside the file. Theri;!
is a bit of structuring involved in
that also.

Restoring Data

When you stored the numeric
data on the disk, you converted
it into string data. This data,
converted by either the MKIS,

MKSS, or MKD$ functions, is not
directly printable. Instead, you
must restore the data to its
original form.

Disk BASIC contains the
functions eVI, CVS, and eVD
which convert a two, four, or
eight-character string (respec
tively) back to its numeric form.

Their use is strictly controlled
by the original transposition
command, meaning that where
we used MKI$ we must use eVI,
with MKS$ use evs and with

MKD$ use GVD. The print (to
screen) statement will therefore
be:

120 PRINT S$(PN).CVI(A$(PN)).
CVS(H$(PN),CVI(W$(PN))

130 PRINT' 896,"ANOTHER DATA
GROUP ?";

140 EN$ = INKEY$:IF EN$<>"Y"
ANO EN$<>"N" THEN 140

150 IF EN$ ="N" THEN 2000
160 CLS: GOTO 40

2000 CLOSE 1: END
3000 CLS: PRINT' 320,"DATA COUNT

EXCEEDS THE TOTAL OF FILES
STORED"

3010 PRINT' 384,"PRESS ENTER TO
CONTINUE.

3020 EN$ = INKEY$: IF EN$<>CHR$(13)
THEN 3020

3030 CLS: GOTO 130

The use of 'PRINT' in 'IN
KEYS' allows formatting of the
screen prompts and inputted
data. The actual format you
choose may be anything you are
comfortable with. GHR$(13) is
the TRS-80 code for a carriage
return/linefeed, which is what
occurs when you hit ENTER.

If our employer asks us to
print out the entire list of data,
the task will be no more difficult
than the one above. We can pick
up the program right after our
FIELD definition statements:

40 FOR FN = 1 TO LOF(l)
50 GET 1,FN
6OFORPN=OT09
70 IF CVI(A$(PN))=OTHEN 1000
80 LPRINT S$(PN),CVI(A$(PN)),

CVS(H$(PN}),CVI{W$(PN))
90 LPAINT CHR$(13)

100 NEXT PN
110 NEXT FN

1000 CLOSE l:END

In line 40 use the LOF(1) state·
ment to indicate the maximum
number of files we can retrieve.
In this case, we will retrieve all of
them.

Line 70 uses the fact that we
'zeroed out' the final elements of
our original matriX, ~nd tells the
program that it should close the
buffer and end if it discovers the
zero value. Without this the line
printer would print nulls and

zeroes after the actual data
had been disgorged. The other
lines are straightforward print
statements, conclusions of
FOR-NEXT loops and finally
the buffer closing and end.

If we maintain the same
premise that we did with se
quential access - you will find
that the problem now is
somewhat faster to solve. Pick·
ing up this variation of our pro
gram at the end of our FIELD
statements:

40 IF Fl = 1 THEN 140
50 EN = LOF(1)
60 GET 1,EN
70FORPN=Oto9
80 IF CVI(A$(PN)) =0 THEN 120 •
90 NEXT PN

100EN=EN+1:P2=0
110 CLOSE 1: GOTO 130

1~ P2=P~

130 FL=l: GOTO 5
14OFORPN=P2T09

This finds the last file PUT to
disk and whether or not all 10
elements of the matrix within
that file were set. Since this is
our first run through the pro
gram the flag is not set, and we
continue.

EN in line 50 is given the value
LOF(1) for future reference. Line
60 is GETting the last file, after
which lines 70 and 80 check for
the last set element in that file. If
it finds that the file is not filled
with valid data, then the pro
gram branches to line 120, leav
ing the current file number, EN,
as the- one we are using, and
sets the next matrix element of
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ADVANCED BUSINESS
SOFTWARE FOR THE TRS-SO

(Now Available For Model II Also)
• FORECASTING • RISK ANALYSIS • U.S. MACRO MODEL
If you're serious about improving your business

with a computer, why not use the best business planning sohware
available? Dr. David M. Chereb has made the most powerful and
successful business analytical techniques available to micro
computer users.

All programs listed below are in Basic. for 32K (or more) disk
based TAS·80 systems

BUSINESS PLANNING PACKAGE tor FORE-
CASTING An integrated set of forecasting programs

to handle a variety of business forecasting needs
from Trend Analysis to Advanced Multiple Regres
sion (100 pg. User Manual) s99.

INVESTMENT RISK ANALYSIS - The major ingred
ient in any investment is uncertainty. This
program accounts for cost changes. shifting
revenue streams and interest rate fluctuations.
Now you can manage risk. (35 pg. User Manual)
$99.

U.S. SIMULATION MODEl Knowing where the
economy is going and how It reacls to government
fiscal and monetary actions can save you a lot of
money. This is a user oriented economic situation
model constructed to professional standards (50
pg. User Manual) $ 199.

NOTICE TO CUSTOMERS,
Because 01 the tremendous increase in recent

orders. our shipping response rime has slowed. We
are expanding in order to correct this situation. But
lor the next month our shipping date will average one
week alter receipt 01 your order.

To order CAll 714/893-8053 or write to APPLIED ECONOMIC
ANALYSIS, 4005 locust Ave.. long Beach, CA 90807.

",47

that file, P2, equal to the ele
ment in which it found its first in
valid data.

If all elements of the matrix
are filled, the program con
tinues to line 100 which in
crements the file by one and
sets P2 equal to the first (the
zero) element of the matrix. The
flag is set at line 130 and the pro
gram is directed back to the
beginning to OPEN the buffer
again. This time so that we may
add to it.

Since, during this run FL = 1,
the program is branched to line
140, which is the beginning of
the input statements you
created in lines 70 through 150.

There are a few differences
here. We must set P2 equal to
zero each time the PN loop runs
out (after the NEXT PN line). We
must change the PUT statement
to reflect the number of the addi
tional files (PUT 1,EN). EN must
be incremented by a value of 1
after each PUT statement.

Which Method?

Keep in mind the two types of

filing techniques: Sequential ac
cess is excellent for storing
groups of data for recall within
the parameters of the group. Its
strong points do not rest in add
ing data to the file or retrieving
specific information groups.
However, it allows a variety of
data to be input with no specific
format (just remember the de
limiters around strings) as long
as the buffer remains open.

Random access, allows a
higher speed retrieval but, in
order to store the information,
all data must be in a specific
form and printed to disk under a
specified format.

Also a FIELD name cannot be
reassigned any other value. For
example, in our program we had
a field name ST$(PN) for one of
our matrix elements. While it is
acceptable in the course of the
program to set another variable
equal to it (V$ = ST$(PN)), you
cannot directly assign it a value
(ST$(PN) = V$). It is permissible
only to assign a FIELDed ele
ment through the use of an
LSET or RSET statement..

.1liHEBIIK
ACC~NGTHETR~*ROM

II you ever do
Assembly
language
programming,
or you just want
to know more
about your
TRS-80 ROM,
"THE 800K"
is lor you.

Volume I will give you access to over fifty ma
chine language subroutines in the Radio Shack
Level II BASIC. It includes information on the nu
meric data formats and a commented listing of the
ROM routines.

"THE B00K, Volume I", encompasses all arith
metic functions and mathematical operations.
There are separate routines for integers, single
precision, and double precision numbers and the
data format for each of these number types is
explained. The routines that perform ASCII to bin
ary and binary to ASCII conversion are Identified
and explained to provide you a means of data I/O.

A fully commented listing provides the details on
the step-by-step execution of these ROM rou
tines. Although a complete disassembly is not
provided in order to avoid copyright infringement,
you can obtain a complete disassembly using the
disassembler program listed in "THE B00K."
Volume I also includes a complete, detailed mem
ory map of the entire machine and a symbol table
noting over 500 addresses.

"THE BQl(llK" will save you hour upon hour of
assembler program development time. Don't start
programming without it.

Order your copy of "THE BQl(llK", today!

I DEALER INQUIRIES INVITED I
Insiders Software Consultants, Inc. r

P.O. Box 2441, Dept. M 1 ·TRs-eo Is a trademark of

Springfield, VA 22152 ""'305 TandyCorp.

o Please send me Volume I 01 THE B00K
at $14.95 plus $1.50 lor postage.

NA.ME:

ADDRESS: _

CITY.STATE &ZIPCODE: _

o Check payable to Insiders Software Consultants, Inc.
o MASTER CHARGE MC Bank Code:
o VISA Exp. Date: Card Number:

Signature:
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TUTORIAL

Find out how to fool your
interpreter into executing your own commands.

White

Program Listing.

18 DATAS8,166,6S,S8,22S,127,42,167,6S,34,226,127,62,195
,50,166

29 DATA65,33,154,127,34,167,6S,19S,284,6,245,123,254,2,
32

25 DATA64,229,213,42,238,64,126,183,32,4,35,35
30 DATA35,35,215,6,S,17,217,127,26,1911,32,39,19,35,16,2

48,241
49 DATA241,241,241,229,33,9,611,1,4,9,62,2S5,l19,35,16,2

52,13,32
59 DATA249,175,59,154,64,225,43,215,195,39,29,87,72,73,

84,69
69 DATA209,22S,241,9,Il,9
70 LA:32649
89 FORXELATOLA+99:READW:POKEX,W:NEXT
99 IFPEEK(16549)~66THENPOKE16526,LA-INT(LA/256J*256:POK

E16527
,LA/256 ELSE DEFUSRELA
199 x"'USR(9)

Jake Commander
2 Shadow Lane
Peterborough, NH 03458

This article describes how
any machine code routine,

a renumber or utility routine,
for example, can be called by
specific name from within
BASIC.

Whenever the TAS-80 does
something outside of BASIC, a
machine code routine must be
written and loaded into mem
ory. Then, every time it's need

ed, it has to be called into ac
tion by using either the

SYSTEM command or the USA

function.
Why can't we just give this

routine a name and then, when·

ever we say the word, have it
called, like any normally inter
preted BASIC function?
Because, thankfully, com·
puters are stupid and need
help from us humans before
they can understand anything.
The poor machine only under
stands what it is programmed
to understand, so our new com
mand word will go unheeded.
The cleverest response we can
expect is to be told that we
made a syntax error.

Bending the Machine

Welt, the following example
will demonstrate how to make

that TRS-80 understand any
thing you want it to. The key
lies in that syntax error. Micro
soft BASIC is cleverly written
to be easily expandable by pro
viding various vectors into
RAM at strategic points
throughout the BASIC inter
preter. One of these (and the
one we can commandeer) is an
error message vector. This is
the vector used by Disk BASIC
to print readable error mes
sages rather than the abbre
viated Level II error codes. By
judicious use of this vector, we
can bend that machine around
our little finger!

To keep the principle of this
thing clear, let's consider a tri
vial machine code routine to
white out the screen. Once
you've mastered the idea, it's
just a matter of substituting
your own code, and calling it
by name. The name you use to
call the routine must be a non
reserved word, or else the
BASIC interpreter will do its
own thing with it, ignorantly by
passing your efforts!

So, as we're going to white
out the screen, it seems rea
sonable that the computer
should do so after encounter
ing the command: WHITE.

Try it. Type it in. What hap
pens? Exactly as anticipated,
we get a syntax error. So, if we

can find out what happens dur
ing the processing of a syntax
error, we can use that informa
tion to our own advantage and
we will!

The Error Decision

This is how things happen.
Whenever the interpreter de
cides an error has ocurred, an
error code is loaded into
register E and a pointer to the
location of the error is saved. A
few pointers are reset, and if
no error recovery line is speci
fied, an error message is
printed after making a quick
vector call to location 16806.
This is our foot in the door.

In Level II BASIC, this vector
contains a RET opcode and a
shortened error message is
printed. In Disk BASIC, a call is
made to print an expanded er
ror message. We can place our
own routine's address at this
vector and, as long as no error
recovery line is specified, hey
presto! We're holding the reins.

Once this has happened, we
make our own syntax check
and, if this is passed, execute
the routine.

So, the final program is in
three parts:

1) Place your own vector,
pointing to part 2 of the pro·
gram into RAM at location
16806, after saving the vector
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Assembly Code tor White Command.

; ..••.......•••••.•.....••..
·WHITE·

; BASIC WHITE-OUT CHNO
; •.....•.•••.........•..•...

Fig. 1. Two possible locations which may be pointed at by 16614.

The Program

The first part of the program,
as already explained, picks up
the vector from t6806 to 16808
and saves it at the end of the
routine. After this vector is
saved, we place our own jump
address there, thus receiving a
call to part 2 of the program
every time an error occurs in
BASIC which is not trapped by
an 'ON ERROR GOTO' state
ment. Once the vectors are set
up, we jump back to a READY
condition so that normal
BASIC may continue.

The second part of the pro
gram performs our own check
in the event of a BASIC error.

We know that a syntax error will
occur when the command

NEW VECTOR
INTO POSITION

OLD VECTOR
TO PROG END

; RESTORE
;ALL
;REGISTERS
;SAVEO VECTOR

;TOP Of' 16K

;TEST FOR ZERO

; GET NEXT CHR
;00 NEXT STATEMENT

i I BUMP PAST
;1 NEXT-LINE POINTER
i· BUMP PAST
;. LINE NUMBER
;GET NEXT CHR
;COH"AND CHR COUNT
;POINTER TO COMMAND
; I CHR BY CHR
; I CQHPARE
;)
;)
;)
;)
;DU"MY pops
;'ro RECTIFY
;STACK POINTER

;BUMP SCREEN ADDRESS

;
;SAVE POINTER TO TEXT.....

.....

syntax error code which the
BASIC error routine has stored
at location 16538. This is the
location which, after a syntax
error, causes an automatic en
try into the EDIT mode, and
this we don't need.

Now we can hand control
back to BASIC to see if there
are any more BASIC com
mands to be continued. HL is
bumped to the next statement
using a RST 16 opcode and we
make a final jump to 7454, thus
BASIC is back in control ...
until the next syntax error.•

7FSBH

AF ;SAVE AF REG
A,E ;ERROR CODE
2 ;SYNTAX ERROR?
N~,OUT1 ;IGNORE IF NOT
HL ;SAVE
DE ;REGS
HL,(16614) ;LOC OF ERROR
A, (HL)
A
N~,NCHR

HL
HL
HL
HL
I6
8,5
DE,CHD
A, (DE)
(HLI
NZ,OUTB
DE
HL
CMPR
RP
AF
RF
RF
HL

HL,15360 ;SCREEN ADDRESS
Be,'
A,BPFH ;WHITE GRAPHIC
(HL) ,A
HL
WHT
C
NZ,WHT
A
(16538),A ;REMOVE ERROR
HL ;RESTORE TEXT POINTER
HL
I'
7454
'WHITE'
DE
HL
AF
3
SETUP

PART TWO

PART ONE

PART THREE

LD)A, (16896) ;'
LD (OUT2),A ; I
LD HL, (16887) ;'
LD (OUT2+1),HL ;1
LD A,195 ••
LD (16806),A;.
LD HL,ENTRY ;.
LD (16S07),HL·*
JP 1740 ;~REl\DY~

ORG

PUSH
LD
CP
JR
PUSH
PUSH
LD
LD
OR
JR
INC
INC
INC
INC
RST
LD
LD
LD
CP
JR
INC
INC
OJN'
POP
POP
POP
POP
PUSH

LD
LD
LD
LD
INC
OJN'
DEC
JR
XOR
LD
POP
DEC
RST
JP
DEF'M
POP
POP
POP
DEF'S
END

o

; .....

; .....
;
ENTRY

NCHR

CIID
OUT8

CMPR

OUT1
OUT2

SETUP

HHT

E

BUlB
BU21l
U831l
UIl40
8S0sS
IHJlJ54
SIl955
9SS56
09969
U67lJ
BefJ8fJ
Il0B90
99100
99119
lHH2lJ
99130
98140
99144
11914 5
09146
IHH59
90169
90170
99180
90190
90209
09210
90220
00239
992411
90259
90260
98276
902S8
99298
0lil3i1lJ
S0318
90320
00330
00349
90350
89360
9037lil
U3SIl
U391l
9lJ4Il8
99419
BU2S
U43B
U431
99432
I1JIl44B
6945B
U46e
une
094 Be
984 ge
005S8
09510
011528
00538
09540
Be550
99566
U57"
B8SSB
011599
9B69B
90619
0B62B
00638

T

the stack, so we can remove
these as they are no longer
needed. Also, the original vec
tor call has placed a return ad
dress on the stack, so we pop
this off and the stack pointer
looks rosy.

One last thing: Remove the

HwET

Word Match

At this point, HL is pointing
directly at the statement and
we are able to make a byte by
byte comparison with our com·
mand to check for a word
match. If the comparison fails
then, as before, we exit via our
saved error vector (after restor
ing registers), otherwise we
drop through to our routine and
execute it.

This comparison check can
easily be changed to a table
search so that we can accom·
modate as many commands as
we need. So, at last, that clever
computer understands and
does as it is told. We only need
to do a little cleaning up and
return to BASIC.

We stored three registers on

WHITE is encountered, so we
check for this by looking at the
error code in the E register. If it
is not a two, then it's not a syn
tax error, so we exit via the
saved vector at the end of the
program.

If it is a two, then we need to
check that the syntax error is
caused by our command.

We need to know one more
thing at this point-the loca
tion of the text which caused
the error. This is thoughtfully
stored for us in location 16614
by the normal error routine, so
we load this pointer to the HL
register.

Now, this pointer doesn't
point exactly at the statement
causing the error, but at one
byte past the end of the pre

ceding statements. We need to
bump this pointer to point at the
offender's statement.

One last possible complica·
tion here is that if the preceding
statement is at the end of a line,
location 16614 points at the line
terminator byte of zero. So we
merely test for a zero byte and, if
necessary, bump HL over the
next-line pointer (2 bytes) and
the line number (2 bytes). Fig. 1

should make this clearer.

Hw

LINE
NUMBER

NEXT LINE
POINTER

o

that is already there. When al
tering any vector never assume
you know what's there when
your program is loaded. Vee·
tors can be changed, and
something you don't know
about (such as this program)
may change one. Hence, if we
are not going to disable what
ever that vector is pointing at,
we must save it and hand con
trol back to it if necessary. Ig·
nore at your peril.

2) Check that the error which
occurred was indeed a syntax
error. After all it would be
somewhat of an overreaction
to white out the screen every
time a divide-by·zero error ac
curst If it is a syntax error, then
check that our command
caused it.

3) Assuming our command
has brought us this far, we can
now jump to, or execute direct
ly, our routine and safely ig·
nore the syntax error condition
so that the BASIC interpreter
can plod onwards.

The program is illustrated in
assembler code, but for those
of you who are not yet familiar
with machine code, a BASIC
program is shown which will
POKE the routine into memory
and initialize it.
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THE ORIGINAL MAGAZINE FOR
OWNERS OF THE TRS_80™* MICROCOMPUTER

SOFTWARE

FOR TRS-80'·

OWNERS ;L[lr:1PlJTR[lI)l%LS~.N~~5~~§~~E
MONTHLY NEWSMAGAZINE

Practical Support For Model I & II
• PRACTICAL APPLICATIONS
• BUSINESS
• GAMBLING. GAMES
• EDUCATION
• PERSONAL FINANCE
• BEGINNER'S CORNER
• NEW PRODUCTS
• SOFTWARE EXCHANGE
• MARKET PLACE
• QUESTIONS AND ANSWERS
• PROGRAM PRINTOUTS
.... AND MORE

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES
INCLUDE THE FOLLOWING,

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM)
• INVENTORY CONTROL
• STOCK MARKET ANALYSIS
• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE)
• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER
• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM)
• EXTEND 16DIGIT ACCURACY TO TRSBO'· FUNCTIONS (SUCH AS

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS)
• NEW DISK DRIVES FOR YOUR TRS·80T~

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80'~

• A HORSE SELECTION SYSTEM***ARITHMETIC TEACHER
• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE

SEQUENTIAL AND RANDOM ACCESSI
• RANDOM $AMPLlNG***BAR GRAPH
• CHECKBOOK MAINTENANCE PROGRAM
• LEVEL II UPDATES***LEVEL II INDEX
• CREDIT CARD INFORMATION STORAGE FILE
• BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY

LANGUAGE
• LINE RENUMBERING
• AND CASSETTE TIPS, PROGRAM HINTS. LATEST PRODUCTS

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND
RECEIVABLE, FORTRAN 80, FINANCIAL APPLICATIONS PACKAGE,
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS,
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTHE£ ELEMENTARY AND ADVANCED) . AND

fR WORD PROCESSING PROGRAM (Cassette 0' Disk) Fm w,iting lettecs, text, m,iling Ii><s, etc., with each new subs"ip!ions 0' ,enew,!.

~ LEVEL II RAM TEST (Cassette or Disk) Checks random access memory to ensure that all memory locations are working properly.

DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete file management for your TRS-80'~ Fb1::-1:"
CLEANUP (Cassette or Disk) Fast action Maze Game Q.c.c
ADVENTURE (Cassette or Disk) Adventure #0 by Scott Adams (From Adventureland International) • TRS-SO'· IS A TRADEMARK OF TANuY CORP

SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRSBO'· PROGRAMS AVAILABLE ON
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE.

...... . .... .. .. ............................................................................. ......

~
HOUR

~ 24 ORDER
LINE

(914) 425-1535
ONE YEAR SUBSCRIPTION $24.

TWO YEAR SUBSCRIPTION $48.

SAMPLE OF LATEST ISSUE $ 4 .

START MY SUBSCRIPTION WITH ISSUE.

(#1 - July 1978. #7 - January 1979 • #12 - June 1979. #18 - January 1980)

NEW SUBSCRIPTION. RENEWAL.

NEW TOLL-FREE

ORDER LINE
(OUTSIDE OF N,Y, STATE)

(800) 431-2818

CREDIT CARD NUMBER EXP. DATt.E _

SIGNATURE _

NAME _

ADDRESS -----'CC':=====:cCITY STATE 7IP _
... ADD $6/YEAR (CANADA, MEXICO) ADO $12/YEAR AIR MAIL· OUTSIDE OF U.sA, CANADA & MEXICO U.
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~L[]f:1PUTR[]~%LS ~.
••• IN FOR YOUR TRS-80'....

"!!I!'..!f.--"!!I!~~~~T~R~s-JIIOt.'.~.~'~'~.~d~.~m~.~'~'~O~'~lheRadio Sherk lllvl81nn of Tandy Corporallon

* All Orders processed within 24·Hours
* Free Shipping within U.P.S. areas (add $3 for orders outside of the U.S.A. or U.P.S. areas).
* 3/}-Day Money Back Guarantee on all Software (less a $3 penalty for handling).
* la-Day Money Back Guarantee on Disk Drives and Printers PLUS 120-Days Free Service.

4B·Page Catalog $2 FREE W,th Any Order
Order by Phone or Mail

No Shipping Charge
Add $3 for C.O.D.

Add $3 for all Foreign and non-UPS shipments
Add $3 for UPS B/w Label

• LEARNING LEVEL II by David lien
The Original Author 01 The Level Manual
A Step By Step approach to Learning Level II
especially geared 10 new lRS-SO'· Owners
$15.95

• TRB-SO DISK AND OTHER MYSTERIES
$19.15 ($22.15 .'te, 2/1/10). Over 100 pages
01 Indespensible informalion lor disk owners
Learn 10 recover information Irom bad disks.
how to make Basic programs un listable and 12
more chaplers 01 never published lips and infor-
mation. Written by H,C Pennington. (For aU
Disk Owners)

NEW SBSG BUSINESS SYSTEM FOR
MODEL I OR MODEL II • IN STOCK
- General Ledger
- Accounts Receivable
- Accounts Payable
- Payroll
- Inventory Control With Invoicing
• Each module can be operated individually
or as a coordinated SYSTEM. Turn·Key error
catching operation for beginners
• Complete manual and documentation
accompany each program
• Minimum System requirements 2-Disk
Drives for Model 1...1-Disk Drive for Model II
• Each module can be formatted to span data
on Upto 4-Disk Drives
• Free 3D-Day telephone consultation
• Call for complete specifications
• Model I Version $125 per module
$495 per System
• Model II Version $225 per module
$995 per System

DATA MANAGEMENT SYSTEMS
- OMS replace index cards or any data
requiring long lists of information.
• TBS In-Memory Information System
(for cassette systems) $24.50
• TBS Disk Data Manager (requires 1 or more
disk drives) ...5et up fast random access
files in minutes. Stores up to 320K of
information on 4 Drives. Up to 10 fields
and 255 characters per record. Supports
upper and lower case RS-232 or TRS-232...
Features complete editing $49.50
• Personal Software CCA Data Management
System...Completely user oriented, menu
drive. 130 page Step by Step Manual. ..
capable of inventory control, sorting data,
reportinfl data in nearly any form (for reports
and mai in9 labels). Sorts data by up to 10
fields for ZIp code, balance due, geographic
location or whatever. Prints reports with
subtotals and totals automatically calculated.
Fast random access $75.00

24 {jjj
HOUR ORDER LINE •

(914) 425-1535

FROM THE BOTTOM SHELF
• CHECKBOOK II (lor Cassette or Disk) ..

$'1.50
• INFORMATION SYSTEM (for Cassette or

Disk ... $24.50
• SYSTEM DOCTOR (a complete diagnosis of

your TRS-80 ..checks memory. video. cassette.
disk, ROM and aU other par1s 01 your system)-
lor Cassette or Disk ... $21.50

• CHECKBOOK REGISTER ACCOUNT·
ING SYSTEM (requires 2 disk drives) .. $411.50

• LIBRARY 100 - 100 established business.
game and educational programs plus FREE Tiny
Pilot aU lor ... $49.50

• BASIC TOOL KIT - lists an variables. GOTO's
and GOSUB's in your program. . $111.10

• SOUNOWARE - Ads sound to your TRS-BO
Just plus it in ...$29.95. Sample programs
included

• TING TONG - Can be used with Soundware
lor a Sound version 01 pong ... $9.95.

• VIC·The Certe VI.u.llnatruclionel $19,95
Computer Progr.m
The Level II 16K Casselle is designed to teach
beginners the Basics of Machine Language and
Assembly Language Programming, See every
Machine Language Instruction Display on
your Video
VIC includes a Step By Step 55 page manu a!

VISTA YBO DISK DRIVE
110 K OF STORAGE

$395
Add $29.95 lor Cable

(Free with Purchase of Two Disk Drives)
- 10 Day Money Back Guarantee-

FROM HOWE SOFTWARE
MON-3 - Machine Language Programming for

Beginners. IION·3 is a Complete
System Monitor with Users
Manual $39.1S

MON-. - Disk Version of IION·3 ... $411.1S

LEVEL III BASIC ... $49.15 FROM
MICROSOFT - Now Cassette owners can add
Disk Commands to their TRS-80 without owning
a Disk Drive.

• BRAND NEW OLIVETTI PRINTER ...$241S
Business Letter quality print. Automatic Line
Justilication (on request). Quick Printing, can
be used as a 'MemOry Typewriter. plugs right
into your lRS-SO without any modification or
software.

THE ELECTRIC PENCIL
C...." •.•• SII.•

01" ... $150.00

• HOASE SELECTOR II by Dr. Hal Davis ...
$50..The TRS-BO version updated for the TRS-BO
and originally reviewed in Systems and
Methods

FROM RACET COMPUTES
• REMODEL-PROLOAD - Renumbers pro-

gram lines. combines programs. The only re-
number program that will renumber the middle
of a program. Specify 16K. 32K or 4BK. Works
with Cassella or Disk ... $34.95

• GSF • Use In your Basic Programs for Instant
Sor1ing (will S0r11000items in 9seconds). Other
commands include Cempress and Uncompress
Data. Duplicate Memory. Disptay Screen
Controls and Fast Graphic Controls ... $24.95
(For Casselle or Disk. specify 16K. 32K or 48K)

• DOSORT - All G.S.F. commands plus special
Multiple Disk Sorting Routines ... $34.95
{Specify 32K or 48K)

• INFINITE BASIC - Adds 70 commands to
your TRS·SO including Instant Sor1. Matrix
Commands, String Commands. Left and Right
Justification. String Centering. Simultaneous
Equations. Upper and Lower Case Reverse and
more ... $411.95. (For Casselle or Disk).

• INFINITE BUSINESS (Requires Infinite Basic)·
Eliminate Round-oil error. 127-Digit Calcula·
tlon Accuracy. Insert New Elements in Sorted
Arrays. Automatic Page Headings. Footings.
and Pagination. Multiple Precision Arithmetic
and more ... $29.95. (For Cassette or Disk).

• COPSYS • Copy Machine Language
Programs ... $'4.95 (For Cassette only)

FROM S",ALL SYSTEM SOFTWARE
• RSM·2 Machine Language Monitor ... $28.95
• RSM-2D Disk Version of RSM-2 ... $29.95
• DCV·1 Converts Machine Language Programs

from tape to disk ... $9.115
• AIR RAID - The ultimate TRS-60 game con-

verts your lRS-BO into a real time shooting
gallery ... $'4.95

• BARRICADE - A fast pong style game .. $'4.95
• CPM· $150 (for Disk only)
• TRS-232 INTERFACE - Interface with Soft-

ware driver, RS·232 printers to your
lRS-SO ... $411.95

• TRS-232 FORMATTER -Additional
(optional) Software for TRS-232 owners ",
many printer commands to your
TRS-SO ... $14.15 ($9,95 with purcllase 01
TRS-232J

• MAIL PAC - For Model I or Model" Disk
Systems only ... $tt.95. QuiCk-Sor1ing full user
control over mailing list from Gallactic Software

FROM ADVENTURELAND INTERNATIONAL
• ADVENTURE '1 : M' by Scott Adams.

$'4.15 ..eh. available on Cassette or Disk

SARGON II
THE CHESS CHAMP

sal.l5

FROM APPARAT
NEW DOS + SII.15

35. 40 .nd 77 Track V.rsions .vailable...,New City, New York 101158Box 1411
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;L[]r:1PLJTR[]~%LS :.
••• ING FOR YOUR TRS-SO'•••

·1OI!~r.--'lOl!JIl1lll.,!T~R"S''''~''''~'~'~'.~d~.~m~.~'~k~O~f~lheRadio Shack Division or Tandy Corporal Ion

COORDINATED BUSINESS SYSTEMS
• EACH MODULE CAN BE OPERATED INDIVIDUALlV OR AS A COOADINATED SYSTEM.
• TURN·KEY ERROR CATCHING OPERATION FOR BEGINNERS
• FREE 3D-DAY TELEPHONE CONSULTATION WITH saSG
• EACH MODULE CAN BE FQRMATIED TO SPAN DATA ON UPTO 4 DISK DRIVES.
• COMPLETE MANUAL AND DOCUMENTATION ACCOMPANY EACH MANUAL
• MINIMUM SYSTEM REQUIREMENTS - 2 DISK DRIVES FOR MODel I...l-DISK DRIVE FOR MODel II

ACCOUNTS PAYABLE
The accounts payable system receives data concerning purchases from
suppliers and produces checks in payment of outstanding invoices. In
addition, it produces cash management reports. This system aids in tight
linancial control over all cash disbursements of the business. Several
reports are available and supply information needed lor the analysis of
payments, expenses, purchases and cash requirements. All A/P data feeds
General Ledger so that data is entered into the system just once. These
programs were developed 5 years ago for the Wang micro-computer and
have been tested in many environments since then. The package has been
converted to the TRS-80" and is now a well documented, on-line, inter
active micro-computer system with the capabilities of (or exceeding many
larger systems.

ACCOUNTS RECEIVABLE
The objective of a computerized A/R system is to prepare accuralp and
timeley monthly statements to credit customers. Management can gener
ate information required to control the amount of credit extended and the
collection of money owed in order to maximize profitable credit sales
while minimizing losses from bad debts. The programs composing this
system were developed 5 years ago, especially for small businesses using
the Wang Microcomputer. They have been tested in many environments
since then. Each module can be used stand alone or can feed General
Ledger for a fully integrated system.

PAYROLL
Payroll invoices many complex calculations and the production of reports
and documents, many of which are required by government agencies. It is
an ideal candidate lor the computer. With this Payroll system in-house,
you can promptly and accurately pay your employees and generate
accruate documents/reports to management, employees, and appropriate
government agencies concerning earnings, taxes, and other deductions.
The package has been converted to the TRS-80'" and is now a well
documented, on-line, interactive micro-computer system with the capa
bilities of (or exceeding) many larger systems.

CAPABILITIES:
* performs all necessary payroll tasks including:

• file maintenance, pay data entry and verification
• computation of pay and deduction amounts
• printing of reports and checks* can handle salaried and hourly employees

* employees can receive:
• hourly or salary wage
• vacation pay
• holiday pay
• pieceWOrk pay
• overtime pay

(Continued on MxtP-Ve)
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CAPABILITIES
* menu driven: easy to use; full screen prompting and cursor control
.. invoice oriented: everything revolves around the invoice; handles new

invoice or credit memo or debit memo
• invoice information recorded; invoice It, description, buyer, check

register It, invoice date, age date, amount of invoice, discount (in 'lb),
freight. tax ($), tOlal payable

• transaction print and lile maintenance procedures insure accuracy
• flexible check calculation procedure; allows checks to be calculated for a

set of vendors - or - for specific vendors
* program prints your checks; contiguous computer checks with your

company letterhead can be purchased from SBSG
* reports include (samples on back):

• open item listing/closed item listing - both detail and summary
• debit memo listingicredit memo listing
• aging
• check register report (to give an audit trail of checks printed)
• vendor listing and vendor activity (activity of the whole year)

* fully linked to GENERAL LEDGER; each invoice can be distributed to as
many as five (5) different GL accounts; sysem automatically posts to cash
and AlP accounts

CAPABILITIES
• menu driven; easy to use; full screen prompting and cursor control
* invoice oriented; invoices can be entered before ready for billing, when

ready for billing, aher billing or aher paid
* allows entry of new invoice, credit memo, debit memo, or change/delete

invoice
* allows for progress payment
• transaction Information includes:

• type of AIR transaction
• customer P.O. It
• description ot P.O.
• billing date
• general ledger account number
• invoice amount
• shipping/transportation charges
• tax charges
• payment
• progress payment information
• transaction print and file maintenance procedures Insure accuracy

* customer statements printed; computer statements with your company
letterhead can be purchased from SBSG

* reports include; (samples on back)
• listing of Invoices not yet billed
• open items (unpaid invoices)
• closed Items (paid invoices)
• aging* fully linked to General Ledger; will post to applicable accounts: debits AIR,

credits account you specify



(PAYROLL CAPABILITIES CONTINUED)

* employees can be paid using any combination of pay ty!'es (except, hourly
cannot receive salary & salary cannot receive hourly)

* special non-taxable or taxable lump sums can be paid regularly oronetime
(bonus, reimbursements, etc)

* health & welfare deductions can be automatically calculated for each
employee* earnings-to-date are accumulated and added to permanent records; taxes
are computed and deducted: US income tax, Social Security tax, state
income tax, other deductions (regular or one time)* paychecks are printed; computer checks with your company letterhead
can be purchased from SBSG

* calculations are accumulated for; employee pay history, 941A report, W-2
report, insurance report, absentee report

* fUlly linked to General Ledger. Each employee's payroll information can be
distributed to as many as (12) twelve different GL accounts; system
automatically posts to cash account.

GENERAL LEDGER
The General Ledger accounting system consolidates financial data from
other accounting subsystems (AIR, A/P, PayrOll, direct polting) in an
accurate and timely manner. Major reports include the Income Statement
and Balance Sheet and a "special" report designed by management. The
beauty of this General Ledger system is that it Is completely user formatte(l.
You "customize" the account numbers, descriptions, and report formats to
suit your particular business requirements. These programs were de
veloped 5 years ago for the Wang micro-computer and have been tested in
many environments since then. The package has been converted to the
TRS·80'· and is now a well documented, on-line, interactive micro
computer system with the capabilities of (or exceeding) many larger
systems.

-------------~CAPABILITIES
INVENTORY/CONTROL INVOICING

CLIENT BILLING, STOCK CONTROL. DENTAL BILLING, COMMODITIES
Medicare/Medicaid billing also available

WE ARE THE ONLY SOFTWARE COMPANY THAT QFFERSA REFUND
WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPUTRONICS
MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY). WE DO
CHARGE A $3 PENALTY TO COVER POSTAGE AND HANDLING.

• OVER 1000 ITEMS ON MODEL I
• OVER 3000 ITEMS ON MODEL II
• LOW STOCK ALARM
• INVOICING DEDUCTS FROM INVENTORY
• COMPLETE INVENTORY REPORTS
• REORDER POINT REPORT
• QUICK ITEM ACCESS

* more than 200 chart of accounts can be handled* account number structure is user defined and controlled* more than 1,750 transactions may be entered via:
• direct posting; done by hand; validated against the account file
before acceptance
• external posting; generated by AIR, A/P, Payroll or any other user
source* data is maintained and reported by:
• month
• quarter
• year
• previous three quarters

* reports (samples on back) include:
• trial balances
• income statement
• balance sheet
• special accounts reports and more.

* user formats reports with the following designed as you wish:
• titles
• headings
• account numbers
• descriptions
• subtotals
• totals
• skip lines
• Skip pages* up to eight levels of totals - fully user designated

* menu driven; easy to use; full screen prompting and cursor control

$125 Per Module
$495 Complete System
$225 Per Module
$995 Complete System

MODEL I

MODEL II

••.............••••.•..•..........••..........................•....................................•.••...••••••••

80x 1.' He. Clly, He. York 10956

HOUR
24 ORDER

LINE
(914) 425-1535

PLEASE SEND ME:

MODEL I $125 PER MODULE __

MODEL It

$495 COMPLETE SYSTEM __

$225 PER MODULE __

$995 COMPLETE SYSTEM __

CREDIT CARD NUMBER EXP. DATE, _

SIGNATURE _

NAME _

ADDRESS STATE --LZIP' _

••• ADD S6lYEAR (CANADA. MEXICO) • ADD S12fYEAR AIR MAIL· OUTSIDE OF U.S.A. CANADA a MEXICO •••
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REVIEW

Ham it up with your 80.

Soitware ior Hams

Morse Code
Transmit and Receive Program
TRS-80 Le.elll
Richersft Engineering
Chautauqua, NY

Robert M. Richardson
Drawer 1065
Chautauqua Lake, NY 14722

Here is a program that will
both transmit and receive

Morse code on your Level II
TRS·SO and on most microcom

puters ,-,!,ith 8K or more of Micro
soft BASIC. Morse Code Trans
mit and Receive, written for
Level II, allows code speeds of
up to 25 words per minute, yet
the average user can follow the
program logic.

The Morse Code Transmit and

Receive program is in three
parts. The main program, Part III

includes an instruction sum
mary. This article will not dup
licate the detailed instructions
included in Parts 1and II, but is
provided for those users who
wish to dig deeper into this
BASIC program's logic, flow and

layout.

How It Works

The program works without
any periph~ral devices whatso
ever. The c~ssettemotor control
relay, K1, is used for the keying
relay. The cassette EAR plug
line is used for receiving Morse
code audio of approximately
one volt peak to peak derived
from the station receiver's

speaker terminals.
A unique software solution

renders the TRS-80 filp-flop Z-24

invisible to in-coming signals.
Since K1 will only handle very
low power levels (about six volts
at 400-500 mils) it is strongly
recommended that a 7406/7507
TIL buffer chip or Radio Shack
#275-004 ($2_99) relay be used as

a buffer between the TRS-SO and
the station transmitter.

The first, or initialization seg
ment, allows you to choose
eith.er alphanumeric or Morse
code readouts on the video and
to choose the Morse code trans
mit speed (receive speed is auto
matic). It also reminds the oper
ator that - calls up the instruc
tion summary and that the
CLEAR key is the transmit/re
ceive switch. It defines A to Z as
integers for optimum code
speed, DIMENSIONs the Morse
receive array and CLEARs 2550
bytes for the automatic log
book/file. Lastly, it includes an
error trapping function that can
be used to obtain immediate re
turn to the TRANSMIT mode.

Transmit Morse Look-up Table

Suprisingly, the fastest
means of generating Morse
code in 12K without machine
code is the simple IF-THEN
statement and look-up table.
This converts the alpha-numer·
ie/punctuation symbol to its
equivalent Morse code char
acter. All 1's = dots and all 2's
= dashes, i.e., A = 12, B =2111,
C; 2-121_

Each character is followed by
GOTD, which directs the pro
gram to the transmit Morse tim
ing segment. Though Version
2.2's transmit Morse look-up
table is given alphabetically and
numericalty for convenience, it
can be further speeded up by
rearranging the alphanumerics
in the same order as the DATA
table in the RECEIVE Morse

decoding segment.
The RECEIVE mode order ap

proximates the most commonly
used letters in the English
language. For instance, E is the
most commonly used letter, so
it = a dit (1), and Q the most in
frequently used letter, so it =
dah dah di dah (2212)_

If one were to transpose the
1's to D's and the 2's to 1's you
would have binary numbers
equal to the most frequently
used alphabet characters in
English. Give you any ideas?

In the TRANSMIT mode all
generally accepted Morse
characters are provided plus

EOM (end of message) and EOW
(end of work) by using the # and

& symbols, respectively. Should
a keyboard character, such as $

. or % or @, which has no Morse
equivalent, be entered, an error
trapping subroutine skips it.

At the end of the look-up
table, the ASCII codes for t. - .•,
..... and CLEAR are scanned. The
program is directed to the sub
routines of Q signal-message,
auto·logbook, instruction sum
mary, log book review or RE
CEIVE mode, as you wish.

The Transmit Morse Timing
segment translates the Morse
1's and 2's into properly timed
dots and dashes. The correct
timing intervals are spaced be
tween each element and char
acter via the LEN and MID string
functions. This allows the pro
gram to peel off each element of
a character, one at a time.

The international standard
(dot = 1 time interval, dash =
three times 1 dot interval and a
space between dot/dash ele
ments = 1 dot interval) is set by
this segment.

Transmitting code speed is
determined by multiplying each
element that forms a Morse
character by S, the adjusted
speed value that you input at the
beginning of the program. Final
ly, this segment directs the pro
gram back to the keyboard, Q
signalfmessage subroutine or
proper code practice segment.
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!'I..~se ~lIow 4-b we,'k, lor del<very NO COD orders Mcepted

ASSEMBLEO BURNEO·IN & TESTED

.'(9,,,,<1

ie\ i"\'od"C\O M-80 OCTOPORT

S~c $159. A.om/Yuled

MULLEN Computer Products ••••••••••••

Use yoor TRS-80, and Our M_80 control bo~ to program conuol
energy sayings dev~s at home or in your business, Send lor our
Irt!<! application nOles today.

",~TRS.80* ~;:~J~~::~~X
Power supply

Assembled cable &conne.:tors

MULLEN COMPUTER PRODUCTS, BOX 6214. HAYWARD. CA 94544

OR PHONE (4151783·2888 VISAIMASTERCHARGE ACCEPTED

INCLUDE $1.50 FOR 9llPPING & HANDLING, CAUFORNIA RESJDENTS ADD TAX

v-285 I••••Orde, o;,eet 0' Con.ee. you. L<>c.ol ComptJ.er S."'•.

Peterborough,

NH 03458

problem?a

[fa microcomputing I

,sHAAD CDPY
STDAA[3E

The year's half over and your copies
of 80 Microcomputing are still tying

around in messy piles or worse!

Straighten out the situation with 80

Microcomputing library Shelf Boxes
sturdy, corrugated, white, dirt-re

sistant boxes will keep your issues of 80 Microcomputing orderly
and available for constant reference. Self-sticking labels are

available for the boxes, too, not only for 80 but a Iso for Kilobaud/
Microcomputing, 73 Magazine, CQ, QST. Ham Radio. Personal
Computing, Interface Age, Byte and Radio Electronics. Ask for
whichever labels you want with your box order. Each box holds a
full year of the above magazines. Your magazine library is your

prime reference: Keep it handy and keep it neat with these strong
library shelf boxes, One box (BX1000) is $200,2-7 boxes (BX1001)

are $1,50 each, and 8 or more boxes (BX1002) are $1 ,25 each. Be
sure to specify which labels we should send. Shipping and han
dling charges are $1.00 per order Call in your credit card orders
on our toll free line 800-258-5473, or use the order card in the back
of the magazine and mail to

this ~lication
is available in
microfonn

-------------Please send me additional information.
University Microfilms International
300 North Zeeb Road 18 Bedford Row
Dept. P.R. Dept. P.R.
Ann Arbor, MI 48106 London, WC1 R 4EJ
U.S.A. England'

Name__~ _

Institution
5Ireell _

City _

5tate __~ Zip _

MORE FROM MANHATTAN
APPLICATIONS

CALCULATOR PLUS makes your TRS-80 a printing calculator. or
an excellent on-screen calculator without a printer. Chain and
mixed calculations, memories for answer storage or calcUla
tions with cons~ants.On-screen or printed review of long add·
and·substrace operations. Optional dollar format. MPC-1 $9.95

CHECKBOOK PLUS solves the problem of monthly bank state
ment reconciliation, without cumbersome tape record-keep
ing. Just do your checkbook once a month and let Checkbook
Plus handle all the details and Find the errors. MCB·1 $9.95

CALCULATOR & CHECKBOOK PLUS on one cassette.MC·2 $14.95

THE L1STMAKER Powerful. versatile program allows entry of
400 names or items, with COdes, in 16K. lists by code on-screen
or to printer. Sorts, provides editing of entry or code, dump
ing, loading lists Pull any category from list in seconds.

MlM·1 $9.95
OIVERSIONS

GIN RUMMY 2.0 plays a strong gam'e, good enough to challenge
an expert player, Plays a full regulation game, keeps score to
game and changes strategy to counter opponent's play. A pro·
gram YOU'll enjoy playing against and trying to beat

MGR-1 $14.95

LABYRINTH RUN A fast action game, racing through sharp
turns, slaloms and narrowing passages. Set a record time-or
hit a wall and you're out, Each labyrinth has Sprint and Full
courses, with three levels of skill. A faSCinating test of coordi·
nation and skill, High speed graphics. MlR·1 $9.95

E.S.P. LAB Based on the famous Ouke University experiments
The computer selects symbols at random to display on the
screen for ESP, trials, Analyzes trial results for direct telepathy,
precognition, postcognition. special tests for precognition and
telekinesis, MaChine-language graphics MTl·1 $9.95

MANHATTAN SOFTWARE, Inc. ,;90
P.O. Box 5200 Grand Central Station

New York City, New York 10017
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A uniquc soltwarc solution
rcnders thc 'fRS-SO iIill-iioll

Z-2-t invisillk to incoming signals.

K1, a tubular yellow capsule on
the bottom left side of the lower
TRS-80 printed circuit board, the
cassette motor control relay, is
closed and opened as the key
ing relay via the OUT (port) 255

statement.

If you are skilled in printed cir
cuit board work, you could in
stall a normally closed mini
phone jack on the rear of the
TRS-BO keyboard. This must be
done in series, between relay K1
and the output of integrated cir
cuit Z-41 to drive a separate
relay such as the Radio Shack
#275-004 for transmitter keying.
This relay can handle 125 volts
ac at 1 amp and is fast enough
to follow the program up to
about 25 words per minute.

Conversely, a high speed 5 to
6 volts dc reed relay can be used
which follows this program up
to about 40 words per minute.
Above this speed, program ex
ecution time in BASIC becomes
the limiting factor. By utilizing
the excellent Mumford Micro
Systems 3-speed TRS-BO clock
modification, both TRANSMIT
and RECEIVE modes can be in
creased an additional 50 per
cent.

a Signa I-prepared
Message Segment

Twenty prepared Q signal and
message formats are given in
cluding: CO, OTH, ORZ, ORX,

OSL, OSY, OSY +, OSY -, ORM,
ORN, ORS, ORO, RST, OSL, 73,
etc. There is no limit, except
available memory, to the -num
ber of additional messages you
can add.

There is also a SPEED sub
command that can change the
transmit code speed without reo
initializing the program and los
ing the data stored in the auto
matic logbook.

This segment also allows the
operator to select the type of
TRANSMIT Morse code practice
desired. Code 1 := alphabet on
ly. Code 2 := alphanumerics.
Code 3 := alphanumerics +
punctuation. Though the arrow
symbols are illustrated as re
minders, they can only be used
during the transmit or receive
modes.

The LEN and MID string func
tions of Level 11 BASIC are used
for peeling off each letter, one at

a time, for each prepared mes
sage. Each message is limited
to a maximum of 255 bytes
(string length), but by concaten
ating strings with appropriate
software mods any message of
any length can be transmitted.

One final noteworthy sub
command included in this seg
ment is TEST. This function out
puts the word PARIS with appro·
priate letter and word spacing
standards so that the operator
can time the number of words
sent for 15 seconds, multiply by
4 and calibrate his words-per
minute code speed.

Code Practice is a unique
subroutine that utilizes the ran·
dom number generator to select
a number between 1 and 26 in
the Code 1 (alphabet only) prac
tice mode. By adding 59 to the
random number, the ASCII char
acter code for the alphabet from

A to Z is generated and output a
letter at a time, in five letter code
groups.

Code 2 (alphanumerics) is
generated in much the same
way by randomly generating a
number from 1 to 47 and adding
4B to it to obtain the ASCII
character code for both num
bers and alphabet. Since ASCII
character codes 60, 61, 62 and
64 (which equal < := > and @

respectively) have no Morse
code equivalents, they are
trapped and not output.

Code 3 (alphanumerics +
punctuation) is generated this
way also. For brevity, the Morse
double dash is displayed on
video as a single dash. (Purists
can easily modify this.)

Also, the normal seven times
dot length spacing after punc·
tuation has been held to only
three times, since it has been
found in numerous Morse code
training sessions that this can·
vention speeds up the learning
process. Spacing between each
five letter group uses the inter
national standard seven times

dot length for word spacing.

Rec,lve Morse Decoding

An algorithm derived by the
MIT Radio Club many years ago
and improved upon by Robert
Kurtz and myself, is applied
here. The method I developed to
interface the TRS·80 with an or·
dinary speaker output does not
require any ancillary/peripheral
device~ to work properly with
Morse signals of S4 or stronger.

This subroutine makes the
TRS-BO ftip-flop Z-4 invisible to

the approximately one volt peak
to peak audio Morse signal com·
ing from the station receiver's
speaker terminals. This is done
by re-setting flip-flop Z-4 every
time the program measures a
dot, dash or element space.
With fl good signal to noise
ratio, incoming signal (S4 or bet
ter), it will copy well sent Morse

up to 20 to 25 words per minute.
This is about its upper limit
belause of BASIC's execution
ti~'~.

For operators working sta
tions with "swing fists" (odd-ball
dot/dash timing ratios), the
RECEIVE mode subroutine al
lows the operator to change
ratios by pressing P on the

keyboard. This takes a bit of ex
perimenting and experience.

~or operating convenience,
the FILE (automatic logbook)
can be called from both the
transmit and receive modes.

The File and File Review func
lion creates a semi-automatic
logbook with auto-sequencing
for each entry. During initializa·
tion, the program CLEARs 2550
bytes for this subroutine, which
allows only 25 bytes per entry if
aU 100 log entries are used. By
all means CLEAR as many bytes
as 'Your installed memory will
allow.

This subroutine's most useful
function is during CW (Morse

cod~) amateur radio contests,
whiCh- is the reason for the auto-

sequencing aspect of the pro
gram, as time/speed are impor
tant.

The FILE subroutine can be
called from both TRANSMIT and
RECEIVE modes by pressing -..
on the keyboard. The subroutine
automatically advances to the
next unused file.

When the FILE REVIEW sub
routine is called by pressing l

and ENTER the program se·
quentially displays four files per
page (16 hnes maximum, if each
of the four files is filled to
capacity). You do not have to
review all 25 file pages to return
to the TRANSMIT mode. but can
escape any time by pressing
BREAK @ and ENTER. Here we
deliberately induce an error and
use the ON ERROR GOTO func
tion to immediately put us back
in the TRANSMIT mode.

At the end of a day's opera·
tion, or end of a contest. the file
data may be saved on cassette
or disk using PR1NT#-1. de·
scribed on page 3/10 (for
cassette) of the Level II manual.
If you plan to use this frequent
Iy, by all means add the follow
ing lines to this program:

5000 PRINT#-I.BA$:PRINT#-l,BB$:PRINH
1.BC$:PRINT#-1.BD$ (etc)

Remember that each print
statement will handle only
strings that TOTAL 255 bytes.
This is why the PRINT#-1, is
repeated for each string we wish
to CSAVE.

Though one usually does not
write instructions on how to use
instructions, the five-page in·
struction summary is provided
in part 3 of the program for the
new user who does not wish to
pick up a written instruction
manual while operating. It is
called from the TRANSMIT
mode by pressing --.

Hints and Kinks

Probably the most difficult
problem this Morse Code Sys
tem (or any TRS-80 Morse Code
Program) is quieting the AFI
(radio frequency interference)
generated by the TRS-SO itself.

Every little digital gate in the
TAS-BO, plus the nominal
10.6445 MHz crystal oscillator
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Don't let computer pirates:

USE WITH:FORSYSTEMS

DIVINE your DATA
FILCHE your FILES

PERUSE your PR~
Protect them all with CRYPTEXT, the hardware
encryption module that brings ultra-high level
security to the small computer user. Once
encrypted, your files can be stored or trans
mitted in strictest privacy. A single CRYPTEXT
unit will differentially control the medical,
legal or financial records, mailing lists, and
design data for an entire firm.
Breaking CRYPTEXT encrypted data is like un
scrambling an egg: We don't say its impossible
but we have 3 oz. of fine gold waiting for the
first person who succeeds in breaking our test
message.
SECURITY

[:[U:1PlITE R
PIRATES

.. £lflTfI
THIEVES~\~~~

fiRE HERE•••

ThiS article and program is
from chapter 10 of the author's
volume 2, Disassembled Hand
book for TRS-80.

TRS·80. Most importantly, in·
stall a TlR relay and broadband
preamplifier at the antenna.
-If all else fails, turn-off your ex
pansion interface when operat
ing and disconnect the key·
board/interface cable at the key·
board. When the operating day
is finished, CSAVE your auta
matic logbook before powering
up the interface and printing out
the logbook data.

If the receive program works
with your code oscillator but
"NOT" with your station receiv
er, you still have an R.F.1. prob
lem.

Shielding and grounding all
the TRS-80 cables helps too.•

and all the clock dividers, are
miniature spark coil transmit
ters or act like them. 00 not let
this overwhelm you.

Since July 1,1979 all new
microcomputers have had to
meet the FCC rules regarding
spurious radiation levels. But, if
your computer was manufac
tured before this time try these
recipes to minimize the prob
lem:
-Use Radio Shack #15-1106 line
filters on each component's
power line after cutting each
power cord to minimum length.
-Separate the TRS·80 at least
six feet from the station receiv
er.
-Run good quality, well-shield
ed RG8IU separately from the
transmitter and receiver to your
antenna.
-Your station antenna should
be at least 60 feet away from the

TRS-80 APPLE II SUPERBRAIN NORTHSTAR

32 EAST MAIN. MILAN, MICHIGAN 48160 • (313) 439·1508

(fOe) .......

"0.....2.
....lh(tIIt. 't•.
"''''',WA "'15

VISA' •....
~

The world's most popular microcomputer, with 16K of
memory and Level 11 basic for only 5675, complete
with full 90 day Radio Shack warranty.
We accept check, money order or phone orders with
Visa or Master Charge. (Shipping costs added to
charge orders).

Disk drives, printers, peripherals, software & games...
you name it, we've got it
(both Radio Shack & other
brands). Write or call for
our complete price list.

10 REH FN IS RESERVED FOR DISC BASIC
20 CLS,REH note 'Gr' - CREATER THAN &: 'LT' - LESS THAN
30 PRINTCHR$(23) :PRINT,PRINT" TRS-80 MORSE COot SYSTEM" PRINT
40 PRINT" TRANSMIT AND RECElVE",PRINT
50 PRINT" VERSION 2. Z", PRINT
60 PRINT"NQ ANCILLARY DEVICES REQUIRED":PRINT
70 PRINT" BY ..4UCH/Z" :PRINT ,PRINT ,PRINT ,PRINT
80 PRINT" • COPYRIGHT 1979"
90 PRINT"CASSETTE &: DISK RIGHTS RESERVED":INPUTR,CLS
100 CL£AR2550
110 DEFINTA_Z, CLS: INP1!I'''ALPHANUMERICS OR MORSE ON VIDEO DISPLAY
(AlH)";M$,CLS,INP1!I'''CODE SPEED 5. 10. 15. ZO. 25. 30. OR 35 ".P
.M. ";S,CLS
lZ0 I FS- 35Til ENS-I0ELS EI FS- 30THENS-15E LSE IFS-2 5TItENS-20ELSE1FS- 20
THENS- 30ELSEI FS-15TlIENS-40ELS EIFS-I0TH ENS· 80ELS EI FS· 5TH ENS-140IiL
SEOOTOUO
130 PRINT@195."REHEHRER ";CHR$(125) ;"-- FOR INSTRUCTION SUMUARY
IN TRANSHIT HOOE": II{PtTrR, CLS
140 PRIN'T@195,"RE~:E~!BERTHE •CLEAR' KEY IS YOUR T/R SllITCU"; : HiP
U'I'R,CLS
150 OI1'lA$(lOO)
160 ON ERROR OOTO 170
170 RESUME 180
180 PRINT"TIU.l<SMlT MODE"
190 Z-lOO,H$-""
200 A$-INKEY$,IFA$-""THENZOO
210 IFA$-" "ANOLEN(O$) LT lTIIE?'iPRItIT" "; ,GOT0190
220 IFA$.."A"THEHM$·"12",GOT0740
230 IFAS....S·'THOIM$·'·Z111.. ,COT0740
240 IFAS··'C"nlENM$-"ZlZl",GOT0740
Z50 IFA$.."O"THEHM$-"ZU":COT0740
Z60 IFA$""E"THENMS-"I" ,COT0740
Z70 IFAS-"r''THENHS·''1121'' :GOT0740
280 IFA$.. "C"THENM$-"221",GOT0740
290 IFA$-"H"THENM$·" 1111", GO'i'0740
300 IFA$-"I"THENH~-"I1",COT0740
310 IFA$-..J'·THENM$ lZ22":GOT0740
320 IFA$-"K..TIIENHS 212·' ,COT0740
330 IFA$-..L"TIlENM$ lZ11··:GOT0740
340 IFA$· ..~'THENI1$· ..2Z",OOT0740
350 IFAS""!I"THENM:$-"Zl" :GOT0740
360 IFA$···0"THENM$·"Z22" :COT0740
370 IFA$-"P"THENM$···12Z1" ,OOT0740
380 IFA$·"Q"TIIENH$.. "2Z1Z" ,GOT0740
390 IFA$·"R"TIiENfl$·" 121": ooT0740
400 IfA$-"S"THENM$·"111·':C.ot0740 ."
410 IFA$-"T"THENH$-"Z",cot0740
420 IFA$·"U"THENMS·"U2",GOT0740
430 IFA$-''W'"THENJo<$-''122'',OOT0740
440 IrA$·"V"TI[EN~1$·"111Z":OOT0740

450 IFA$·"X"THENM:$·"ZI12··,COT0740
460 IfA$·"y"THENt!$·"212Z",COT0740
470 IFA$-"Z"THENM$.."2211",COT0740
480 IfA$-" /"TIIENH$-"21121" :GOT0740
490 IFA$.......THENIl$·"121Z1Z .. :(",.OT0740
500 IFA$-"? "THEN~~S-"112211": COT071,0
510 IFA$-". "THENM$.. "2Z1122" ,GOT0740
520 IFA$-"l"THENH$-"I1I1I111" :COT0740
530 IFA$-"-"THENM$·"2111Z" ,GOT0740
540 IFA$-" ,"THENM$-"222111" ,COT0740
550 IFA$-"; "THENH$-"21Z1Z1" ,(",.OT0740
560 IFA$·" I"THENH$-" lZ121", GOT0740: Rf.M "EDH"
570 IFA$·"&:"THENH$·"lUZIZ",COT0740,REM "Eo WORK"
580 IFA$-CHR$(91)THENC010780
590 IFA$-"O"THENH$·"ZZZZZ" ,GOT0740
600 IFA$-"1"THENM$-"12ZZZ" ,(;010740

Program Listing
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610 IFA$-"2"THENM$·"11222" GOT0740
620 IFA$-"3"TIlEtrn$-"11122" GOT0740
630 IFA$·"4"THENM$-"11112" GOT0740
640 IFA$-"5"THENY.$-"11l1l" GOT0740
650 IFA$-"6"TIlENM$·"21111" GOT0740
660 IFA$-"7"THENH$-"22111" GOT0740
670 IFA$-"8"TIlElfM$ .....22211" GOT0740
680 IfA$-"9"THENI1$-"22221" GOT0740
690 IFA$-CHR$(8}GOT02690
700 IFA$-CHR$Ol)GOT01230
710 IfA$"CIlR$(9)GOT02620
720 IFA$..CHR$(10)GOT01610
730 IFA$...."ORHS-" ..cor0190
740 IFM$·"A"TIltNZ$"A$t:LSEZ$-M$+"
750 FORK-ITOLEN(HS) ,C$·MID$(H!,; .K.l) ,IFC$..·'2"THENe-S*3ELSEC-S
760 01JT255. 4, FORA· 1TOe, NEXT, 01JT2 55. (), roRA·ITOS ,NEXT, "'EXTI:, PP.It.-rZ
$; ,FORA·ITOC,NEXT
770 I FZ..OTIIENNEXTUNOCOTO lllOELSEl FZ-100GOT0190ELSEI FZ.. 1313GOTO1
170ELS£IFZ·1306GOT01150ELS EI FZ-1310GO'TO1160
780 CLS,PRllfr .. Q SIGNAL - HESSAGE - SUBCO~lANnS ",PRINT
790 PRurr"- CQ"."- QT1I"."- QRZ ..... - QSL",PRIIfr
SOO PRllfr"- RST" ". 73" "- QP-I(' "- QRN"'PRINT
810 PRINT"- QRS":". QRQ:'."- QRX..·."- QRT;',PRIKt
820 PRIN'T"- QSS • QSy..... • QSY+"."- QSy·",PRI:-rI',PRINT"- CQSS ... ••
- QRZSS"." - SECT - TEST", PRIN'T
830 PRINT"- CODE1 - CODE2 ... "- COD!':3 ... "- SPEEO":PRINT
840 PRINTOIR$(92);" FILE". "-" ;OIR$(94); "R.E\'It'.l FIU" .CIIR$(91);"
SUBCO!'~D".CHR$(93) ;"-"; "INSTRUCTIONS"

850 PRINT@40. ""; : ItfPll'T"SIG:~AL/MESSAGE"; X$: Z"O, t:..-1: CLS
860 IFX$ CQ..THEND$·..CQ CQ CQ DE W4UCH/2 l~ "
S70 IFX$ QTH"THEND$....QTH IS SOY. 1065. CHAUTA~UA LAKF.. N. Y.
4722 "
8SO IFX$-..QRZ..TIlEND$....QRZ QRZ QRZ DE i<t'+UCH/2 K ..
890 IFX$-"QSL''nlEND$-''QSL QSL GO LUK IN SS. DE W4uCI/2 K ..
900 IFX$.. "RST"nlENDS.."RST 599 599 IN WIlY ;my DE W4UOi/2 K "
910 IF'XS·.. 73''nlENDS.... 73 TO U AND URS. liP TO WK U AGil SOON. OJ:: W4
UCHI2 1C ..
920 IfX$-"QRH"THEND$·"QiU1 QRM PSE TRY AGi'l. DE W4ual/2 K ..
930 IfXS QRN"THENDS....LOCAL QRN QRN PSE TRY AGN DE W4UCH/2 K
940 IFX$ QRS·'TIIEND$-..QRS. PSE SLOW DO'..lN A alT. DE W4UQI/2 !{

950 IfX$ QRQ"TIIEND$-..QRQ. MAY I SPEED UP? DE W4UOi12 K ..
960 IfX$-"QRX"THEHD$-"QRX. TIlE PHONE PSE STANDBY ...
910 IFX$....QRT..TIlEND$-..~IlJST QRT NOW. 73. DE W4UCH/2 K ..
980 IFX$""QSB"nIEND$·"QSB TERRIBLE PSE TRY Aell. OE W4UCH/2 K ..
990 IFX$-"QSy"THEND$-"QRH WJIF.P'£ U WISH TO MOVE? DE W4UCH/2 K ..
1000 IFX$·"QSY+··TH£ND$....QSY UP 3KHZ UP 3KHZ NOW. DE W4UCH!2 K "
1010 IFX$""QSy-"TIiEllD$-"QSY DOWN 3KHZ 3KHZ NOW. DE W4UCH/2 K "
1020 IFX$·"CQSS"TUEND$·"CQSS CQSS CQSS DE W4UClI/2 K ..
1030 IFX$-"QRZSS"TIlt:ND$.. "QRZ SS QRZ SS QRZ SS DE W4UCH/2 K "
1040 IFX$-"SECT"TIIEND$""1o/NY WHY WHY DE W4UCH/2 K "
1050 IFY.$-"TEST..THEND$.... PARIS PARIS PARIS PARIS PARIS PARIS PARI
S PARIS PARIS PARIS PARIS"
1060 IFX$-"COPEI "THENZ"1313 : G01'Ol1 70
1070 IFX$-"COD£2"TllENZ.. 1310 :GOT01l60
10ao IfXS-"COOID"THENZ"1306 :GQT01l50
1090 IFXS·"SPEED"THENS"O,INPtn'''NEW CODE SPEED FROM TABLE";S
1100 IFX$nCllR$ (91)THEND$""AA": GOT0780
1110 FORL.. ITOT..EN(O$) ,AS"H1D$(D$.L .1) : In..LEN (D$}nJF.ND$""" :001019
o
1120 IFA$.... "TIIENPIlINT" "; :FORA"lT07*S:NEXT,GQT0770
1130 GOT0220
1140 R..F:t'''COOr. PllACTTCE"
1150 D-r~O(47)+43,IFD-600RD-610RP-620RD-64GOTOl150ELSEGOT01180

1160 D-R~O(42)+47,tFD·5SORD-590RD-600P~610RD-620RD-630RD-64GOTO
1160f.LSECO'!1)1180
1170 P-R!1O(26)+64
1180 A$.. cmt$(D) :E"E+1:IFf: GT 4C.oT01l90ELSEGOT0220
1190 FORF..1T07*S,NEXT:PP.INT" "; : F.-O,GOT0220
1200 REM "W4UC1I/2 SPECIAL TRS-80 HORSE DECODER PCH LINES 2000 
2150"
1210 INPITT"C1IARACTER TUUNG: 5 NO!!HlAL";CC
1220 INP1.,."srACE TI~ING: 3 NOMINAL" ;SS :('.01'01250
1230 PRINT"RECEIVE HODE": RESTORE, Ce-5 :SS-3
1240 fORN.. IT0100:READA$(N):NEXTN
1251> A"INP(255)
1260 C$-lNKEY$: IFC$·"P"THENOOT01210
1270 IFC$·CHR$(31)GOT0180
1280 IfC$"CHR$(10)OOT01610
1290 IfA·127THEH1250
1300 B-O
1310 IFA-255THEiIOVT255.0
1320 A"INP(255):B-S+I0
1))0 IfA·I27THENC-«5*C)+(2*8) )16 00-2*OO:DA"2*DA: 00-00+-1 :COT014
00
1340 IF'S LT (.5*C)TIlENl310
1350 DO-2*OO:DA-2*DA:DA-DA+l
1360 IFA"255THEI10t"'I'255,O
1310 A-WP(255) :R-B+I0
1380 IFA.. 255THENr-OTt)1360
1390 C"«4*C)+B)/5
1400 8-0
1410 IfA"255T1IENOtn'255.0
1420 A-INP(255) ,B-B+<:C
1430 lFA-255THEHGOT01300
1440 IfS LT (.5*C)nlEUGOT01410
1450 OOSUB1510
1460 A"IHP(255) :S"B+SS
1470 IfA.. 255TIIENGOT01300
1480 IFa LT (2*C)THENGOT01460
1490 PRINT" ";
1500 GOT01250
1510 DA"DA*2
1520 D-DA+DO
1530 IFD GT 100THEND-I00
1540 PRINTA$(O);
1550 DA"O, 00-0
1560 RETURN
1570 DATAr, T. I .".N. M.S. U. R.W .D.K.G.O.H. V.F • - .L. -, P.J.B .X,C
1580 DATAY ,Z.Q.- .-,5 .4._.3._._._.2,_._._ .-.-.-.- ,1.6.-,1 ,
1590 DATA-.- ,-.- .1,-.-.· .8.-.9.0.-.-.-.- .-,-.-.- ,-.-.-.- ,1
1600 DATA-,-.-.·.·.- ,-.- •.• -.-.- .-.-,-.- .-.-.- ••• -.-.- .-,-
1610 PRINT"AUTOKATIC FILE SUBROUTINE - ENTER WILL RETURN TO TRAN
SHIT ~IODE. EACIl FILE MAY CONTAIN UP TO 255 CHARACTERS," :PRINT
1620 IFBA$ LT "1"INPI1rBA$:CLS GOT0180
1630 IFBB$ LT "l"INPtITBB$ :CLS r.OT0180
1640 IYBC$ LT "l"INPtrl'BC$:CLS GO'1'0180
1650 IFBD$ LT "l"INPtrl'BD$:CLS GOT0180
1660 IFRr.$ LT "1"INPtn'Bf.$:CI.S (:0'1'0180
1670 !FBf$ LT "1"INPlrrBY$, CLS GOTOBO
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1680 IFBC$ LT "l"INPUTBG$ CLS GOT0180
1690 IFBH$ LT "1"INP1/TBH$ CLS COT0180
1700 !FBI$ LT "l"I:'lPlrrBI$ CLS C:OT0130
1710 IFBJ$ LT "l"INPUTBJ$ CLS GOT0180
1720 !FBK$ LT "l"INPUTBK$ CLS GOT0180
1130 IFBL$ LT "1"INPUTBL$ CLS GOT0180
1740 IFBH$ LT "1"INPUTln~$ CLS GOT0180
1750 IFBN$ LT "l"INPUTBN$ CLS GOT0180
1760 !FBO$ LT "l"INPUTB~ CLS G01'0180
1710 UBP$ LT "l"INPtTrBP$ CLS GOT0180
1780 IFBQ$ LT "l"lNPtrrDQ$ CLS GOT0130
1790 IfilRS LT "l"UlPUTBR$ CLS GOT0180
1800 IFBS$ LT "l"INPtTrBS$ CLS GOT0180
1810 IFBT$ LT "l"INPlITBT$ CLS:GOT0180
1820 IFBU$ LT "l"INPtJrBU$ CLS:GOT0180
1830 IF'BV$ LT "l"INPUTBV$ CLS:GOT0180
1840 IFaOl$ LT "1"INPUIBW$ CLS:GOT0180
1850 IFJlX$ LT "1"INPU1BX$ CLS:GOTOl80
1860 IrBY$ LT "1"INPUTBY$ CLS:GOTOISO
1870 IFB7.$ LT "l"INPUTBZ$ CLS :GO'T0180
1880 IfCA$ LT "l"INPUTCA$ CLS:GOTOI80
1890 IfCB$ LT "l"INPUTCB$ CLS:rm0180
1900 IFCC$ LT ''l''INPUTCC$ CLS:GOT0180
1910 IFCD$ LT "1"INPUTCn$ CLS:GOTOI80
1920 IFCE$ LT "l"INPUTCE$ Cl-'i:GOT0180
1930 IFCF$ LT "l"INPUTCF$ CLS:GOT0180
1940 IFCG$ LT "l"INPl'l'CG$ CLS,GOTOl80
1950 IFOl:$ LT "l"U''PtTrO{S CLS,GOT0180
1960 IFCI$ LT "l"INPUTCI$ CLS:G01'OI80
1970 IFCJ$ LT "l"INPtTrCJ$ CLS:OOT0180
1980 IFC1C$ LT "I"INPlJrCK$ CLS ,GOT0180
1990 IFCL$ LT "l"INPlTrCL$ CLS:GOT0180
2000 IFCK$ LT "l"INPUfCf$ CLS,GOT0180
2010 !FCN$ LT "l"INPUTCN$ CLS,GOT0180
2020 IFCO$ LT "l"INPtn'CO$ CLS,GOT0180
2030 IFCP$ LT "l"INPUTCP$ CLS ,GO'T0180
2040 IFCQ$ LT "1"INPUTCQ$,CLS:GOT0180
2050 IFCR$ LT "1"IllPt1I'CR$,CLS:GOT0180
2060 IFCS$ LT "l"INPUTCS$ ,CLS :GO'T0180
2070 IFCT$ LT ''l''INPtTI'CT$,CLS:GOT0180
2080 IFCU$ LT "l"INPUTCU$ ,CLS :GOT0180
2090 IFCV$ LT "1"INPUTCV$,CLS,OOT0180
2100 IFC'W$ LT "1"INPUTCW$,CLS:GOT0180
2110 IFCX$ LT "1"INPtTrCX$,CLS:GOT0180
2120 IFCY$ LT "1"INPUTCY$:CLS:GO'T0180
2130 IFCZ$ LT "1"INPUTCZ$,CLS:GOT0180
2140 IFDA$ LT "1"INPtn'DA$,CLS:GOT0180
2150 lYOB$ LT "1"INPUTOB$:CLS:GOT0180
2160 IFDC$ LT "1"INPlTI'DC$:CLS:l';OT0180
2170 IFDD$ LT "1"INPUTDD$,CLS:GOT0180
2180 IFDE$ LT "1"!NPtTrDE$,CLS:GO'T0180
2190 IFDF$ LT "1"INPUTOF$,CLS:GOT0180
2200 IFIX;$ LT "l"INPtrro<:$:CLs:r.oTOlao
2210 IFDH$ LT "1"INPtITDH$,CLS:GOT0180
2220 IFDI$ LT "1"lNPUTDI$,CLS,COT01BO
2230 IFDJ$ LT "1"INPtITDJ$:CLS:GOT0180
2240 IFDK$ LT "l"INPUTDK$ :CLS :G01'0180
2250 IFDL$ LT "1"INPUTDL$,CLS:GOT0180
2260 HDM$ LT "l"INPtTrDH$ ,CLS :GOTOlaO
2210 IFON$ LT "1"INPtITDN$,CLS:GOT0180
2280 IFDO$ LT "l"INPtTrDO$ ,0..5 :GOTOI80
2290 IFDP$ LT "l"INPUTDP$:CLS:GOTOIBO
2300 IFDQ$ LT "1"INPUTI>Q$:CLS:GOT01aO
2310 IFDR$ LT "1"INPtITDR$:CLS:GOT0180
2320 IFDS$ LT "1"INPUTDS$:CLS:GOT0180
2330 IFDT$ LT "1"INPtrrDT$:CLS:GOT0180
2340 IrnU$ LT "1"INPUTDU$:CLS,GOTOI80
2350 IFDV$ LT "1"INPUTOV$:CLS:GOTOI80
2360 IFDW$ LT "1"INPUTIllol$:CLS:GOT0180
2370 IFDX$ LT "1"INPlITDX$:CLS,GOT0180
2380 IfDY$ LT "1"INPUTDY$:CLS,GOT0180
2390 IFDZ$ LT "1"INPtrrDZ$:CLS,GOT0180
2400 lFEA$ LT "1"INP1!l"EA$:CLS:GOT0180
2410 lFEB$ LT "1"INPUTEB$:CLS:G01'0180
2420 IFTIIS LT "l"INPUTEW$,CLS,GOTOl80
2430 IFEX$ LT "1"INP1lTEY:$:CLS,GOT0180
2440 IFEY$ LT "1"INPUTEY$:CLS:GOT0180
2450 lFEZ$ LT "1"INPUTEZ$,CLS:GOT0180
2460 IF'FA$ LT "1"INPUTFA$,CL'i:r-OT0180
2470 IITB$ LT "1"INPUTFB$,CLS:GOTn180
2480 IITC$ LT ''!''INPUTfC$ ,CLS :GOT0180
2490 IffD$ LT "1"INPtITFO$:CLS:GOT0180
2500 lITE$ LT "1"INPUTFE$,CLS:G01'0180
2510 lFFF$ LT "1"INPUTFF$:CLS:GOT0180
2520 IITC$ LT "1"INrUTFG$,CLS,GOT0180
2:;)0 IFFH$ LT "1"INPUTFII$,CLS:GOT0180
2540 UTI$ LT "1"INPUTFI$,CLS,OOT0180
2550 IF'FJ$ LT "1"INPtn'FJ$,CLS,GOT0180
2560 IffK$ LT "1"INPtn'Fl:$:CLS:COT0180
2570 IFFL$ LT "1"INPUTFL$,CLS,GOT0180
2580 IFFH$ LT "1"INPUTFM$:CLS:COT0180
2590 IITO$ LT "1"INPUTFO$:CLS:GOTOI80
2600 lFFP$ LT "1"INPtn'FP$:CLS,GOT0180
2610 IfFQ$ LT "l"INPtrrFQ$ :CLS :GOT0180
2620 PRINT"FIU REVIE'.l - fOUR FILES PER PACE:":INPUTR:CLS
2630 PRINTBA$: PR!NTBB$, PRIHTBC$, PRINTBD$: INPll'TR, CLS: PRINTBE$: FRI
NTBF$, PRIllT8G$: PRINTBH$, INPtITR: CLS: PRINTBI$, PRINTBJ$: PRINTBK$, PR
INTBL$:INPUTR:CLS:PRlNTBM$:PRINTBNS,PRINTBO$,PRINTBP$:INPUTR:CLS
:PRIHTBQ$,PRINTBR$:PRINTBS$:PRI~BT$,INPUTR:CLS

2640 PRlNTSr$:PRINTBV$,PRIMTB~$:PRlNTDX$:INPUTR:CLS:PRINTBY$:PRI

NT BZ$: PRIN'TCA$, PRINTCB$: INPI'l'R: Cl-<;, PRINTCC$, PRINTCD$: PRINTCE$, P
RUrrCF$, INPUTR, CLS: PRINTCr.$, PRINTCH$, PRINTCI$: PRUfI'CJ$: INPUTR: CL
s, PRIH'!'CK$, PRINTCL$: PRINTOI$ ,PRINTCN$: INPUTR, CLS
2650 PRINTCO$: PRIllTCP$, PRINTCQ$: PRINTCR$, INP1ITR, CLS: PRINTCS$: PRI
NTCT$:PRINTC~$;PRINTCV$:INP~7R:CLS,PRINTCW$:PRINTCX$:PRINTCY$:PR

INTCZ$:INPUTR:CLS:PRlNTDA$:PRINTDB$,PRINTDC$,PRINTDD$:INPUTR:CLS
: PRINTDE$: PRWTDF$: PRINTDG$: PRINTDH$ : INPtITR: CLS
2660 PRlNTDI$:PRINTDJ$,PRINTDK$:PRlHTDL$:INPUTR:CLS,PRINTDM$:PRI
NTDtl$: PRINTDO$ ,PRINTDP$ ,INPtlTR, CLS: PRINTDQ$: PRINTDR$, PRINTDS$, PR
INTDT$,INPtlTR,CLS:PRINTDU$:PRIIITDV$:PRINTDW$:PRINTDX$:INPtlTR:CLS
:PRINTDY$:PRINTDZ$:?RINTEA$,PRINtEB$,INPtlTR:CLS
2670 PRINTEW$,PRltlTEX$,PRIllTEY$,PRlNTEZ$:INPUTR,CLS:PRINTFA$:PRI
NTFB$,PRINTFC$:PRINTFD$:INPUTR:CLS:PRINTFE$:PRINTFF$:PRINTFG$,PR
INTFH$, INPUTR: C15: PRINTFI$: PRItrrFJ$: PRINTFK$: PRINTFL$ : INPtITR: CLS
:PRINTFM$:PRINTFO$:PRINTFP$:PRINTFQ$:INPUTR:C15
2680 PRINT"END OF FILE· EtlTER TO RETURN TO TRANSMIT MODE":INPUT
R: C15: GOT0180
2690 CLS:PRINT" INS T R U C T ION SUM H A R Y ";CHR
$(125) ;"--",PRINT



CODE2-ALP1WHJHERIC , CODF.3-CODE2+PU

$4.50
US

DYSAN 8" (oox of 10) 3740/1 sgl side/sgl denSity
DISKETTES 8" (box of 10) 3740/10 sgl side/dbl density

The CADILLAC of 5" (box of 5) 104/1 soil sector of 107/1 10 seclors
till Floppy Disks or 105/1 15 sectols 450

at these low prices .
'----'--'----------------/

EPSON TX-80 DOT MATRIX PRINTER
64 Graphic characters. 7 5 dot matrix 1--·"----1
(7 6 in graphic) double widthCharac~.:r
ters. TRACTOR and FRICTION feed /11
modelsJwith interface and cable for'/ ,J:.
PET, APPLE, RS232 available at •
OUR low prices.

NEe Model 5530 spinwriter
for the NEW TRS-80 word processing software

7 t~ Till SPINWRITER prInts up to 55 chmcters per

~
~'" _L: : '-':;: ...~ . Slcond The unique print element, called a print

""~ thimble, contains up to 128 furry formed
~ ~- -- ._- __ characters Print thimbles that contain up

to 125 characters have a cUtOlit so that
the last characters printed are fu1!y

,~ - VISible to the operator $2 695

16K 4116 RAM for the TRS·SO. APPLE II. PET, ZENITH and other computers

Prices subjecl 10 change withoul nOlice
VISA and MASTER CHARGE WELCOME', Allow 2 Phone(213}371-1660
weeks for cashiers check to clear. 4 weeks for Ern MICRO
personal checks, Add 2% for shipping and hand· II
ling. Calif. reSidents add 6% sales lax, (Sorry, BUSINESS WORLD
no C.O,D.) \5818 Hawthorne Boulevard
Copyrighl 1980 , MICRO Business WORLO ..... 250 _,Modale Calo!oflllil 90260

TRS SOFTWARE: MICROSOFT ADVENTURE - The sophisticated fantasyl10gic
game ... Our low price $27.

FILE MANAGEMENT SYSTEM - The professional data base
software by the business software company ... $20.

EI.~MICRO BUSINESS WORLD

-. [R£i]~~l (Q)~[Q)~~ 371:1660

rr-~----"TRS-1lO Is a registered trademark 01 TANDY CORP."------,n
C.II About ow f.urtutlc: prlc:e on
4••I..e c:olllpl~e tyMellll.

Level II 411:. $551.10
Levelll16K $150.00
(wlo n..... keypAd)
ExpAnsion InterlAce $169.00
h.pAns.Ion InterlAc:e 16K $403.10
h.p.anslonlnterlAu 3111:. $514.00
1611:. Menlory Kh for T.s..IO or Apple

$19.95

TRs-aO & NORTH STAR ADD-ON DRIVESTO TRAt1Sm

SJ::ND TO~",rRINT

RICHCRAFT ENGINEERINC
DRAWER 1065"
CHAUTAUQUA, N.Y. 14722

'ENTER' WILL RETURN

2700 PRINT"-THE SYMBOL CALLS SUBCOI~D ROUTINES DURING TRANSI1
IT MODE.":PRINT
2710 PRINT"-THE ";CHR$(92);" SYMBOL CALLS INPtrr/FILE FUNCTION TH
AT IS YOUR LOGBOOK." ,PRINT
2720 PRINT"-INPUT/FILE MAY BE CALLED FROM BOTIl TRANSMIT AND RECE
IVE MODES." ,PRINT
2730 PRINT"-THE -";CHR$(94);" SYMBOL CAIl.S THE REVIEW FILE FUNCT
ION. ": PRINT
2740 PRINT"-CODEI-AlJ'HABET
NCTUATION. " :PRINT
2750 PRINT"-SPEED SUBCOt1JWID CHANGES XMIT l'OP.SF. CODE SPERO AS DE
<:TPLD.": PP.INT
2760 PRINT"-TEST StTBCOI'HAllfl UTILIZES INTL. SIT. com: SPRED HF.ASU
RJ:I!ENT.", PRINT@98 7," ";' INNrrp.:CLS
2770 PRINT" INSTRUCTION Sl'llllARY-COllTINt!F.D:", PRINT
2780 PRINT"-RECEIVE HOOF. SOFTHARE ADJUSTS SPEED AFTEp. 6 TO 10 CH
ARACTERS.": PRINT
2790 PRINT"-YOU MAY MODIFY RECr.IVE CIIAllACTER £. WORD SPACING DY P
RESSING P.", PRINT
2800 PRINT"-TRS 80 WILL COPY ITS ol·m TAPED MORSE NEAR PERFECTLY
WITH LINES 2005 - CC"6 £. SS"6 AND LINE 2045 B LT (. 3*C) CHANGE
n ACCORDINGLY. "
2810 PRINT"-RELAY Kl ON LEFT EDGE OF Z-80 PCB IS USED FOR XMIT K
EYING.",pRINT
2820 PRINT"-IT IS NORI-lALLY THE CASSETTE MOTOR CONTROL RELAY 6VDC

500 MA." : PRINT
2830 PRINT"-Kl IS UNFORTUNATELY UNRELIABLE WITH A POOR MtBF USED

NORMAll.Y. " ,PRINT
2840 PRINT"-FOR RELIABILITY CHANGE Kl TO RADIO SHACI': /!- 275-004 $
2.99 EA.";:INPrrr~:cLS

2850 PRINT" INSTRUCTION SUMMARY - CONTINUED" :PRINT
2860 PRINT"-AUTOMATIC CASSETTE 'RECORD' AND 'PLAYBACK' OF INPUT-
FILE DATA OPTIONAL SOFTWARE PROGRAM IS IN INSTRUCTION NUL~UAL.

CONCEPT IS TO CSAVE INPUT-FILE I LOGBOOK ENTRIES AT END OF OPER
ATING DAY. "
2870 PIlINT"-EQUIVALENT 'SPEED ' TABLE - WORDS PER MINl'TE, (Atrrml
ATIC 16K MEH VER..<:;ION AND MANUAL, SLIr.HTLY SLOWER, FOR 41( ME~1

VERSION. "
2880 PRUIT" INptrr", "\;PI1" ,"INpt'T" ,"\<lP~~'

2890 PRINT" 10" "35" " 80" "10"
2900 PRINT" 20":0'25";" 90";''' 9"

~~~g ~~i~:; 19::, ::i~::' ::t~g::,:: j::
2930 PRINT" 50"'"14'''''120''''' 6"
2940 PRINT" 60"'"12'''''140''''' 5"
2950 PRINT" 70":"11";"150":" 4 ;,UTPL'TR:CLS
2960 PRINT" INSTRUCTION SUI'!tIARY - CONTD:"
2970 pRINT"-T!lOLiCll ARROW COllHANDS ARJ: LISTED I~ SL'BCOllMA....m TAJ>LE
, THEY :tAY ONLY BE CALLED Ul TRAHSIlIT AND/OR RECHVE OpERATINC
MODES. "

2980 pRINT"-ANY NEW SYSTE1': REQUIRES PRACTICE ....."Ow EXpERIENCI.: TO U
TILIZE ITS CAPABILITES FULLY. IT IS SrGGESTED TIlAT YOU GAIN EX
PERIENCE WITH TIlE TRS-80 MORSE CODE SYSTJ::ll USING THE RADIO sa
ACK HODEL ";
2990 pRIIIT" , 20-005 CODE pRACIICE OSCILLATOR FOR TRS-80 INPUT A
NO OUTPtrr, lISUlG YOUR OWN KEY TO SEND, ADJUST VOLUME: FOR ACCUR.
ATE COPY. "
3000 pP!N!'''·IIl THE }'UTllRE, A CASSETTE LOGBOOK ~lAY BECOIX A ',WilLD

STAlmA- FOR TRS-80 OWllERS A,\lO OPERATORS, TilE 'FtrrURr: ' IS NO.,
3010 PRI rr"·LIm: 50 'CHARS 2550 ' BYTES FOR TllF. LOO EACH AUTO-F
ILES. IF YOU l!A\'!: ADEQI'I-TF. :·ffiHORY, I'ICREASE THIS UP TO 25500
TO FULLY' trrILIZE EACH FILE'S CAPABILITY OF' 255 BYTES CAPACITY
• "; : INl'llTR: CJ.S
3020 PRINT"-TO ESCAPE FROIl, SlTBCO~~!hND, FILE, FILE-RE1JIEI~, OR H:
STRUCTION SUMHARY, prESS 'SPEN<', THf;ll '@', AND TlIF:N 'ENTER' F
OR NEAR UIMETJIATE Rf.TUr.fl TO TliF 'TP,A,.'1S11IT·r-:ODE''',PRINT
3030 PRINT"-pROCRAH spr::r,r:STIONS AND UlFP,OVEf.'Y.NTS ARE AL~-1AYS :.t:':LC
OHE.",pRIIIT
3040 PRINT"-PLEASE
3050 PRINT"
3060 PRINT"
3070 PRINT"
3080 PRINT: PRINT: PRINT"
THODE "; : INpUTR:CLS ,COT0180
3090 END

Instruction Summary

CUSTOM
ENCLOSURE

Single dflve iyuem In cuuom enclOiure.•
Single drl..e iyuem In metalentlosure.
Double drive system In cunom enclosure.

C....LE

INCLUDED

......... $414.12
. .. $J7'.OO

. $824.14

GEllERAL:
-"CONGRATULATIONS", YOU NO\~ !lAVE THE FINEST TRS·80 HORSE SYSTEM

pRor.RAH .liAT RF.l.)UIRES 110 ANCILLARY J::XPENSIVI=: INTERFACES.

-IT OPERATES SIHPLY FROl~ TI.lE CASSETTE INPUT AND ourPUT PORTS,
THUS REQUIRING ONLY A TRANSUlTTER/RECEIVER OR CODE PRACTICE
KEYEll./OSCILLATOR FOR OPERATION.

·F0R R!';CEIVE OPERATION ONLY A JACK 11'1 PARALLEL wITH RECEIVER
SPEAKER OlITPUT IS REQUIRED mUCH CONNECTS TO CASSETTE EARPHONE
purr.. JACl~ IS RADIO SHACK g 274-251 S!":T OF 3 FOR $ .99 PER PAK.

-FuR TP,A,'iSlIIT ~'ODE, TillS J>1l.0r.RAH urILIZES THE TPS-60 CASSETTE
MOTOR ON-OFF CONT'l.OL REL4.Y AS A KEYINr RELAY. RECOl{}lENDED ~lAX.

IS 6VOC AT 500 111\. OR RETTER YET USE RIS 4 275-004 RELAY. PRICE
$ 2.99 t:AC!l. 1

r.UlERAL CONTD.
-TIlr TP.S-~O CASSETTr. 1I0TO? CO:::-ROL !'LUG YATES \HTH SUBMHIIATURE

JACK, RADIO SHACK f:- 275-004 AT $ .99 FOR 2 EACH. AS HEtlTIOllED
or-; Tilr: 1ST FAGf;, \.IF. STr,ONC'LY RECOXNrNn YOU USE A BUFFER RELAY
OR TTL C,IP

"'"'Pl.... . $279.00
"'"'PI. 0'2. duol heooded........ .....•.. • .••.•..•.•..•.•.••. $~9.oo
Shugoft SA4OO. . . $286.00
Shugolt SAaoo...... ............•....... ..••. . $479.00
Tondom single sided.. • .••.•.•.••.•.••.•. $279.00
Tandom double sided.. . $42'.00
Slemen 8" dllve... . .........••.•....•. $4JO.00
Singleile $27.00
Doubl~ tl rra $4'.00
AIOIII • .• $'4a.49
Atorll • . •. $994.49

Hoz.eltln 'OZt-~l'.. $649.9'

~:~~;::~ ~d~~I::J":.I· :4·$J9::::
Tl Printer. . rm:.oo
tXl$e 2.. . $'99.00
Horlz.on 1. J2K.. . $2290.00
Superbfoln. . •...•••.•..•..•.•..•.•..•.•..•.•.••.. $269'.00
SPECIAL! MINI FLOPPY DISKS. box of 10 (with pintle box) anly·
$28.00 (without plastic box) only $26.50. Box 01 10. 8" disks (In plastic
box $3(1.00). Centronlc 779 ribbons $3.50 each. ..... 303

TO PROTLCT Rl:LAY Kl, "r!OSE CONTACTS ARE UNRELIABLE AT BESTl
SU; IllST~UCTIO:--lS FOR THIS SUII'Ll-: AND INEXPENSIVE mSURANCE.

-TliERi:: ARE FOUR COI1HONLY USLD METHODS OF SENDING AND RECEIVING
HORS" CODE. TllE FU,ST, INVENTED BY SAHU:r.:L MaRS!:; OVER lilO YEARS
Am USING A KEY &. SOUNDEr. IS STILL IN USE TODAY Bm' VIA RADIO.

WE ACCE~ .ANI< A_EIlICAIlD. VIlA. _A,rEIl CHAIIOE

29-02 23RD AVENUE ASTORIA. NEW YORK 11105
(800) 22,.,340 (212) 728-5252 Telex #420001 ETLX

-TilE SECOND "ILTliUD USES DEDICATED TTL LOGIC I.C. call'S TO BOTH
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GEIIl:RATE AND DECODE NORSl;;, Ttl!:: ATROtHCS U CR-hll CODE RJ::AOl;;R
AND C:,"1 KEYBOARD ARE TYPICAL ArID PRICED AT .\i 450. TOTAL.?

Gt:IfL;RAL CONTO,

-TIlE TIURO liEn:!''' USES A OEOICATE!) MICROCO!'IPl'TER TO G~:NERATE AND
OECOOf. jlOTIl 1·x)1Uif. A~O TELI:TYPE. TnE HAL" COMMUNICATIONS CORP'~.

053000 ~SR-J IS TYPICAL AT $ 1575. PLlIS $595. RTTY OE!!)OULATOR.
IT IS A SUPf.RB SYSTEM, AS WELL IT SHOl~O BE. CONSIOERINr- PRICE.

-THt: FOURTri IlF.THOD trrILIZF.S A r.ENEAAL Pl'RPOSE MICROCOHPlITER. SIICH
A5 THE TRS-R.l OR PET AND USES A CO~H1ATION ~1ACilINE LANr-UACL:
ArID BASIC snfT.:ARI: PR.()(;RA.'! TIV.T GEHEIV.TES AND DECODES !4ORSE AS
WF:LL AS TELETYPE. IT RJ::QlIIRJ:S A 9 I.C. PRINTED CIRCUIT BOARD
TO IHTEFFACE THE TRS-80 DATA B1'S TO TIlE OUTSIflf. REAL WORLD.

-AN OL'TSTANDING F.XAt'PLE or THIS APPROACH IS THE 1".ACROTRONICS tI
80 INTERFACE SYSTE~l DESlr.tlED BY OR. RON LOOEWYCI' N6EE, "'ltO ALSO
"'",_S CO-AtmiOR or TIlE TRS-SO LEVEL I (" PET BASIC TUTORIALS. 1

l':l:NERAL COt-in,

-nil: HACROTRO~ICS i'!·80 IS A.I{ OlITSTA~DI~lC EX'A~LE or EXCEUENT
SO!T{ARf. AND E!>r.INEf.!UN(' DESIt:~. I'!' IS PPICEP AT $129 POSTPAID.

-1':IL NEWEST APPROACH TO TRS-BO ~CRSE GENErATION AND DECODING liAS
BEES DEVELOrED BY RI~CPAFT ENGINEERI~r. AITER n:TENSlVE R 60 D
i:rFORT. TIllS NEW' SYSTEH REC1UIRtS NO INTERFACl:;S IiHATSOEVE:R.

-TIiESE INSTRUCTlOOS WILL AtrrO-LOAD AND AUTO-DELJ::TE WH.I::N APPRO
pr.IAn: IF YO!: wILL i'IltDLY FOLLO" INSTKUCTIOIlS.

cr;;'ERAL CO.lTD.

-Tn£ TRS-SO ~DRSE COOF. SYSTLl1. BOTH TRANSMIT AND RECEIVi UOO£S.
ARE F.Lt('~lIT IN TUEIl\ SIl"LIClTY. IURSE .CODE SPEEDS Of UP TO
3D - ]5 \IORDS PI:R. !1UllTTE ARE EASILY ATTAINABLE WITH nilS PGH.

-TI\£ PROGP.A!! IS 'oiRITTEtl ENTI:tELY IN TRS-8D LEVEL II mCROSOFT
BJ..SIC IN TWO VERSIrms. VERSION 2.0 FOR 4K }:EI~IlY TRS-80S AND
V'f.~10N 2.2 !"Of. 161: I1WORY TRS-80S. BASIC DIFFERENCE IS THE
A~JO-LOC. INSTR., h ~O. or ~-SIr.NALS.

-niE ADVANTAr.r.s OF A CASIC PROGRA" OVEr. ONI: IN Z-80 HACIlIrlE
l.AIlf;HAGI: AP.F. I'!IJLTIFOLDi I, F.. , TliP. USF.R HAY EASILY MODIFY TilE
PI'.QCRAt-:. AS DfSlRED. THE 1!SF:1l CAN f.ASILY lr.'lDEPSTJI_"lD THE PDI.
ANn n'!'1l0VE THEI!I SKILLS.l

OUTPUT VIII HIO$.

-TlI~ING IS AL'oIAYS 1 DASH-3 DOT Ll::Nf;TH:;: SPACE BET·oIEEN OOTS AND
DASHES AL~IAYS .. 1 DOT LE~(:'r.\, SPACE BEN~EN ....ORDS ALWAYS .. 7
DOT LJ::NGTHS. WO;{OS AND SENTENCl;S AU SE(lUENTIALLY OtrrPlTT VIA
THE MlD$ FtINCTlOi:l.

-CODE SPf.ED IS INTIALLY INPUT dY THE USER DURING INITIALIZATION
A.:m HAY BE CllANf:ED DIJRI~r. TRANSmSSION BY THL: 'SPEED' COt1l'IANO
nlAT IS CALLED ALONf: WIth 20 OTHER SUnCO~lHAll[)t) 13Y THE CALL.

?

THEORY CONTTl,

-IN THE RECEIVE ~DE THE 1200-2000 CYCLE Cll SI(:~AL IS TAKEN FqOH
THE RECEIVER'S ]-8 OHi'! SPEAKER IN l'A~ALLEL. APPIlOXI"ATELY ONE
VOLT OF AUDIO AlC IS ADEQUATE. THIS IS INl'l"I' TO TIlE TRS-8D VU
CASSETTE EAR PLIft:.

_THE CASSIN AUDIO INPL'T IS FIRST PROCESSt;D BY ~4 QUAD OP ArlP AND
OL'TPUT TO Z24 SCHMITT TP.It:Gl:RS IN FLIP-FLOP CONflt:rRATIOH.
NOl\MA.LLY THIS WULD BE THE 'END' OF THE GA1lE. am A UNIQUi::: PQo!.
RENDERS Z24 INVISIRLE. 0

-AFTER PASSINC Z44 THE PROCESSED CW SIC~AL IS PLACED ON THE 7~

SO 0] DATA LINE AS A OIGITi\L 0 OR 1 WlilRi ll'S L.<::i4l.,'TI1 IS THl:;.'l
MEASURED 8Y THE SOrToiARI: PROGRAM AND A SINPU ALGORITlI!! DtCOOI:.5
THE snmOL.?

THEORY CONTO,

THE KEYBOARD 'CLEAR' KEY A~"TotIATICA.LLY SWlT01ES THE TRS-SO FRO}1
TRANSMIT TO RECEIVE AND VICE VERSA. THE 4 AR!lOII KEYBOARD KEYS
CALL SUBCOHKAND. FILE, fILE-REVIEW, AND INSTRUCTION SI1-fllARY.

-DURIN.. TRANStlIT HODE ALL roUq ARROtI"S ARE OPERA31.f.. DlIIl.lNt~ T11F.
RECEIVE ~fODf.: ONLY AtrrO-FlU: ANn 'CLEAR' "''''Y ilf rS[D.

-AtrrO-FILE CONSISTS or 100 AUTOHATICALLY Smt ENCF.Tl fILES. EACH
CAPABLE OF HOLDING UP T0 255 CHARACTERS. Ii'S OESlc~m Tn SE~VE

THE USF.:~ AS A LOr.WOK ANn MAY ill: RJ:OORDf" ON CASSr.TTE ANY 'il'!F..

-FILE REVIEU. -- PRINTS 0lTl' ALL 100 AUTn·FIU; E~ITP:IE5 HI t:P:Olrrs
OF 4 AT A TIl-1E.

1

TlIEORY OF TilE SY5TE11:

-IN THE TRA~SMlT nom: TilE PROGP,AH USES THE 'IF-TiIEN' fUi.CTION
\oIITll A 'LOOK-ur' TACLE TO FINi> THE 1o:OR.Sf. CHARACTER DESIRED.
THE CiIARACTEIl liAS 1 .. DOT & 2 .. DASH. FIRST TIlE ClIARACTEr. 1$

NOW PRESS 'E~TER' FOR ~IAIH P~or.~1

THEN TYPE 'RUN' AI~D f:;tlTER TO AlTTOlIATICALLY Cl.t::AR OUT
HE~CRY FOR MAIN PRQr;RAM USf.. THERE IS AN INSTRUCTION
SUHHARY III ~lAIN PGM.?

.....5 '"

• SOnglt.-k..,." ... k....-d .n''Y. Hold do_ SHIfT. hl' alt."., k..,.
and on .."". 8oI.SIC k..,...ord;,. Ip-'l-.l ou' a' """•. P..... ,..... <on <>5.

~n.."., kr,word '0""" k..,l

• Eo.y loodi"". U1.1 Ioodi I....... <0"." I,ng ClOAO (..._ "-'Ill>
i/'. w,.n_ in .......hi... 1o"llO'~). and y ,,-.1 on d,oIo.. F_,..,..
<on'" oHl••-.I ..I«",,-,y ju., by d.I.'inIlli Cln<.IIUN. mlDlT pro-
...11 i 11 in ......-yond ........ in.o 1lI\S1C. wt..,. i' u<IOb'I"UI.....1y
o_i.. , , <.......-.d.

BRING YOUR TRS-80
KEYBOARD TO LIFE!

• ""'or_' on ....'Y k..,. .lui' hold a k.., do-n. ond oh.. a holf.
OKond aloy. I'" '''''0<'.' ,_," obou••,gIll _ ..........

• ~,d "-'0 lo,,,li.,. Any f,~,ly . .,,..t po".,n con'" dot!i"..j
ond 10... in....-.I in a ..ftIll. k..,II'.... You ;..0' I,U in ,... blon....
10k.. "'- dru6gfiy out 01 '~"Ii k..,"'liI.

• SC:, ,-.I -.li.i"". UUDfT. c _..-... onywtt.,. in a dioplay
-.I progr 1io''''liI I inlton' ",-,_. ond doooM Plu•• whoI.
"0'_" con 1>0 c -.I 'a 0'..... _ .. 01 ..... progr ,~ '0
I ........ Io>rogfi _. wi'hou' , • .,l'inIl ..... '." Mok.. II\SIC". EOIT 1.....
.ion abool••• l

Mor......... a y_ "i'" _ ..1-.1 'hil ModI '0 ,n',<>due. "U10K ond
Q(0I1. ,I>.k~d_'or_' ond q..ick -.Ii ,'Ii,i.llor l.,.-' 111ll\S1C
lh.y·".....n ......., pop..lof. bu' w. c_ldn·' , ..il' _king ."'""-..
onywoy. in'.I_'oc"._.~',onl.l , lt?llIlOI1.o"ol•.
If ;...p,....-.I AUTOtt. QEOIT. and a ,_ 'hi .

Wi.h aTlIitT" and y...., l.".l II or 0;-" '''SIC .y 1'0" II."

• o.bouncing. No,....j '0 ..... lIo<1io Sh«k·. KIfIXI

• T'-ough nla'ion. Each f_...... i•••pla,n.,j ;n·a'oil olons!_i,1>
;"."",Iion. for ' modificolion•.

UfBlfY will to". you loa.... 01 .lIor' in 8M1C p'~,oma ...lop....nl. So
why wo". onott- ...,n.. '.? I<i"" ,OU< k..,bootd '0 1;1. l<>do, with
a101111

~~~~~~
Ionk<o,d. _.k....... 0...1., inq..i,i•• in"il-.l.

W,iI.... c!i,«,I, for mo,. info, moHo<>.

..... 111

Wt h.mdlt,l full lint of

R,Idio Shuk products.

Model I sy";iem owners

SYSTEM TOO SMALL?
We lak~ mltle-ills on Mnt.!el II

We al\O bll~· u,,-'\! 'y\!l'lTl' tlUlri~lll
Cull or 'Hile fOI" llUlllalion

USED TRS-SO SYSTEMS
w,· -ell u\C'tl kt'yl>oart.!,. ~·\I'.inl ..

di,~ t.!ri,·,..... ''1c.
C,1I Ill" "rilt' f{lf qilOlCS

NEW HARDWARE IN STOCK
IM~ I.('·cl II $741Jl.OO

Radin Sti3Ck d~k dri,·("i 5449.00

I"" !o.lcmor~l.ifClimc"~rr...nly 5I'J.00
Centronics 7JO.I t749.00
IDS 440 Parocr Ti,tt 5949.00

SOFTWARE
llata Manaj?cnM:lll S>"'lt'tll·MuoU I Of II

I\n c:wdlclll dc«ijtll-il-Y()IJN..lf

..... rl"arc r-.lI:l311C- 199.00

Ulili,....... and r<:'quirt' R........' ("'''\lroul~....
c;SF ant.! COMPROC

Compt..,d)· illl('Jrawd aUIOIllalk:
1cI1C'f "filtt fill Mt"ldd II

C"n,i\!, nf \\ ORt>S<.·RIllE. WORI)MI\IL.
MAILl.lST·SlSO.OO

H~R"W~nI

KAn:T (.UMPUn~~.Nt:WUOS.t:U:<THI<"
PENCIl .• SMALl. S\,Sn:MS SonWAHt:.

I,"'~TANTsonWARt:. TBS. PIUKatAMMA.
,...nNPAIUt:l .• MIf.;ROPHASt: S'(~Tt:MS.

WORD PROCESSOR FOR MODEL II
WORI)SCRIHl:.-H~·MkrOflha"C SY'olCtll\

1\ fir\! for M."ldd 11-515(1.00

TRS·80*TRS-80*TRS·80*TRS·80

TERMS·COD WELCOME. CASll. CHEn:. OR MONE'!' ORllER
AllD )"IoFOK MASTER CHARGE AND VISA

\'t:RN STRt:t:T PROUU("TSI
114 W.Tan Sal'ulpa. OK

74066 (<}18)224-4260

Documentation
On Diskette $50.00

- Improved Disk Utilization
• Easier Program Deveklpment
- Improved Operating Characteristics
- Reduce or Eliminate Sorting
• Improved Performance

INDEX

SEQUENTIAL

ACCESS

METHOD

TRS-BOe MODEL I & II SOFTWARE FROM:

PLUS - Free Mailing usl Sample Application

Add 6% Sales Tax lor California Orders

• Gel and Put Records to Disk File by '·KEY"
• Read File in Key Sequence Withou1 Sorting
• Delete Records Withou1 Recopying File
• Add Records to Disk Files in Ally sequence
• Variable Key Length From 1 to 50 Characters

!!NOW AVAILABLE!!

Johnson A..oel.t.. ·or· 24 Hour Order Une
P.O. Box 1402M For Bank Cards Sales
Redding,CA96099 (916)221-0740

·WRITE FOR FREE CATALOG·
TRS-BO" Registered Trademark of the TANDY CORP.

ISAM SUBROUTINES
ISAM UTILITIES

BUSINESS APPLICATION ADVANTAGES
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MICHAEL SHRAYER SOFTWARE. INC.
1198 Los Robles Dr.

Palm Springs, CA. 92262
(7141323·1400

mss
'T'RSa) Is a registered trade mark oj Radio Shack, a divISIon oj Tandy Corp.

Features
TRSDOS or CP/M Compatible' Supports Four Disk
Drives * Dynamic Print Formatting * Diablo, NEC &.
Q.me Print Packages * Multi-Column Printing * Print
Value Chaining * Page-at-a-time Scrolling *
Bidirectional Multispeed Scrolling * Subsystem with
Print Value Scoreboard * Automatic Word &. Record
~ Tally' Global Search & Replace' Full Margin
Control * End of Page Control * Non Printing Text
Commenting * Line &. Paragraph Indentation *
Centering * Underlining * Boldface

~255

TRSDOS
$ 350.00
$ 325.00

Cassette • • • • • • • $ 100.00
Disk ••••••••• $ 150.00

TRC
TRD

CP/M
Serial Diablo, NEC, Gume $ 300.00
All other printers ••.•• $ 275.00

the electric pencil IITM
© 1980 Mich;"el Shrayer

~ for the lRS-SO Model n* Computer

The Electric Pencil I Is still available for TRS-SO Model I
users. Although not as sophisticated as Electric Pencil II, it
is still CJ"l extremely easy to use end powerful word processing
system. The software has been designed to be used with both
Level I (16K system) and Level II models of the TRS-80. Two
vt'rSialS, one for use with cossette, and one for use with disk,
are available on cassette. The TRS-80 disk version is easily
transferred to disk end is fully interactive with the READ,
WRITE, DIR, and KILL routines of TRSDOS.

the electric pendl
-a Proven Word Processing System

The TRSDOS versions of The Electric Pencil II are our best
eve-! Yoy con now type as fast as you like without losing eny
chcrocters. New TRSDOS features include word left, word right,
word delete, bottom of page numbering as well as extended
cursor controls for greater user flexibility. BASIC files may
also be written md simply edited without additional software.

Otx CP/M versions Cl'"e the some as we have been distributing
fto' several years ald allow the CP/M user to edit CP/M files
with the addition of our CONVERT utility far an additional
$35.00. CONVERT is oot required if only quick and easy ward
processing is required. A keyboard buffer permits fast typing
without character loss.

As text is typed md the end of a screen line is reached, a
partially completed word is shifted to the beginning of the
following line. Whenever text is inserted or deleted, existing
text is pushed down or pulled l.p in a wrap around fashion.
Everything appears on the video display screen m it occurs
thereby eliminating my gJesswork. Text may be reviewed at
will by voriable speed or IXJge-at-o-time scrolling both in the
forward end reverse directions. By using the search or the
search end replace function, any string of characters may be
located end/or replaced with eny other string of characters as
desired. Specific sets of characters within encoded strings
may also be located.

When text is printed, The Electric Pencil automatically
inserts carriage returns where they are needed. Numerous
combinations of line Length, Page Length, Character Spacing,
Line Spacing end Page Spacing allow for any form to be
handled. Right justification gives right-hand margins that
are even. Pages may be numbered as well as titled.

The Electric Pencil is a Character Oriented Word Processing
System. This means that text is entered os a continuous string
of mcracters md is manipulated os such. This allows the user
enormous freedom end ease in the movement Q"ld handling of
text. Since lines are not delineated, any number of char
acters, words, lines or paragraphs may be inserted or deleted
ol)ywhere in the text. The entirety of the text shifts ood
opens up or closes os needed in full view of the user. Car
riage returns os well as word hyphenation ere not required
since each line of text is formatted automatically.
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TUTORIAL

Put graphics in their place.

Beginners' Formatting

Ms. Wynne Keller
RD 1, Box 507
Solon ME 04979

Much is left unsaid by
Radio Shack's Level II

manual. By trial and error and
studying the programs of oth

ers, one can tearn how to ar·
range input on the screen, so

that a great deal of information
can be displayed at one time in
a visually pleasing format. To
do this admittedly takes more

time than a simple PRINT com
mand, but the results are well

worth the effort.

Before you begin any screen
format, I recommend using pro
gramming paper to help you

avoid awkward word divisions.

Try 8 Screen Chart

A screen chart for input is a
desirable programming tool. To
create one, input locations
must be controlled. I prefer to

locate input at line 768 in most
cases. (Avoid the bottom line,

as scrolling will occur.) To posi

tion the cursor, simply type:

PRINT @ 768:"';

The ,'" means null string. In

other words, PRINT@768, noth
ing. The trailing semi-colon
leaves the cursor there, and the

input can then be placed exact

ly where you want it.

It might seem ridiculous to

allow four lines for input

(768,832,896,960), but this is

necessary if any errors are an
ticipated. If the user types a let
ter when numeric input is ex

pected, the computer prints

"REDO" on the next line (832)

and a question mark on line 896

for the corrected input.
After the data is entered, it

must be moved to its proper
place in the chart. If the chart
title is to be on the first line (0)

and column headings on the

second line (64), the data can be

printed, starting on line 128. This

is handled with a FOR·NEXT
loop and an array.

Since each line is 64 spaces,
multiply 64 times a variable (B).

This variable is incremented by
one each time through the loop.

Add to this the number of the

line above where you wish to
start (in this case 64):

15 B= 1
20 FOR N = 1 TO 60: PRINT@768,"YOUR

ANSWER IS ";
25 INPUT A{N)
30 PRINT@B-64+64,N:A(N);:B=B+1:

NEXT N

Notice that B is set at 1 out

side the loop, while it is in

cremented inside the loop.

To keep everything neat, the

input line and answer should be
erased each time through the

loop. If this is not done, the

previous answer still shows at
the bottom of the screen when

the user is ready to type in a new
answer. To fix this, type:

PRINT@768,CHR$(30);"YOURANSWER IS
":: INPUT A(N).

CHR$(30) erases the line, then

the question is reprinted.
A trailing semi-colon is usual

ly used in these PRINT@

statements, and this is a good

habit. You are placing the cursor
allover the screen at your com

mand, but, afthe same time, the

semi-colon protects data from
unplanned deletions.

With this program, the screen
fills after ten answers. The pro

gram can, however, be expand
ed to start a new column:

35 IF B>10 PRINT@(B·10)"64+96.N;A(N):

This starts a new column in the
middle of the screen (64 + 32 =

96).

Improving Appearance

Separating N from A(N) im

proves the appearance of the
chart. You might use a blank

space between quote marks

(N;" ";A(N);), however, this

causes some problems. In the

first column, when N = 10, the
extra digit makes the A(N) col

umn off line. There are several

solutions. One is to use tab,
thus:

30 PRINT@ B o 64 + 64,N;TAB(5)A(N);

Alternatively, you could omit

the tab and use a comma in·

stead of a semi-colon after N,

thereby spacing A(N) to the next
column. This works, if you aren't

planning many columns on the

screen.
Perhaps the best solution is a

PRI NT USI NG statement. Be

cause we are dealing with only
numeric input, all we require is

P$ = "## ##". Place this line

near the beginning of the pro

gram. The "#" indicates where a
number is to go, and the col

umns are neatly justified on the
right side. When ready to use it,

simply type:

30 PRINT@B o 64+64.USINGP$:N;A(N);

Note the punctuation and the

fact that you type only USING,

because print has already been

stated before.the @. If you had
input a string instead of num·
bers, the print using string
would be P$="## % %". The

% sign indicates the beginning

and end of the string input.
If there are more than 20

answers in the program, you

again run out of room, so an ad

ditional line is needed to clear
the screen and start a new chart:

40 IF B = 20,PRINT@768,CHR$(30);"PRESS
ENTER TO CONTINUE TO NEXT PAGE";
INPUT A$: GOSUB 1000: B=O

GOSUB 1000 gives the chart
headings. B must be reset so

that the PRINT@ lines that for

mat the screen still work. It must
be set at 0, because the B = B
+ 1 line is further along in the
loop and will be encountered

before the next input.

One more point deserves con

sideration. You must stop the in

put when you are finished. You

could enter a value that would

never occur logically, such as 99
in a program counting the daily
output from 50 chickens in our

sample listing. A line must in·

struct you to enter a number, or

word, if you are entering string

values, to end the program. This

108 • 80 Microcomputing, July 1980



Sample Listing.

I'll D!MA(o(j)}
12 rS"""## #11"
I:. B~ I IGOSUB 1'll1)Q"l
2~ !=oRN"1 ro 61!1' p"rNf q '!68,C"rH/H3(!l11"IW'IllER ()~ EGG::> JAY"~t'"

25 INPUT A(N}I IF A(;<)-(,/\,I (j()l'055
1~ IF ~<zl(!l PR!Nf~ B*64+64,US!N0 PSINIA(~11

1:' If i1>lib PRINT.. (B-libl*64+96,USIN(J I'SI,H~OOI

40 IfI'..2(WRlrh,H68.CHRs(J!jlll"HII E'HER fCH, NEXT PA0E"IlIN"'iJr~.,

0()~UIH (MJUl'Bzill
4':> b"'B+1
5iLl NEXf N
55 EN[)
HllOO CLSI "RINTlAB<2iJ)"Em PROJUCf[ON"
1(10':> 1-)llj~I"'64,"DAY EGG~"I'''fjINT/l<,l6,''JAY EmS"1
1\OIe PR!Iol"lt96(b."tNfEtl '9<,,' TO (,lUll'''l
l'lll5 REf Uk,.

can go on line 960 or at the top

of the screen. Further, you need
a line within the FOR-NEXT loop
looking for 99:

251F A(N}=99GOTO 55

The Sample Listing shows the

final version of our egg produc

tion program. Of course, it must
be expanded to manipulate or

record data. Several more col

umns could be added, if desired,
using the same format.

Using INKEY$

If all the values you planned

to enter were one digit, the IN
KEY$ function could be used.

This saves you the trouble of

pushing enter. Furthermore, IN-

KEY$ does not cause scrolling,
even if placed on the bottom

line.
You would, however, need an

error-correcting routine, since

the user does not have time to

change his entry if he hits the
wrong key. To use INKEY$ for

the sample program, make the

following changes:

25 A$ = INKEY$:IF A$ ="" GOTO 25
27 IF A$,. CHR$(47) GOTO 55
28 A(N),. VAL (A$}

1010 PR1NT@960. "HIT I TO QUIT

Since '99' cannot be entered
to stop the program, being 2

digits, the I key is used,

CHR$(47). INPUT A was also

changed to a string for INKEY$,
so that a null condition could be

searched. However, before A(N)
is printed, it is changed back to

a number in line 28and assigned
a position in the array.

Using the above statements,

you can pack a lot of informa-

tion on the screen. Of course,
many other commands are use
ful, but these few keep the cur
sor under your control, and your
programs look more profession·

al..

lOR V
BREAK tHROUGH TO NEW DIMENSIONS
IN INTBlGALACTIC WARFARE! $19.95

• lA'IlOUE DISPlAY ""itsa-l. 9itj1.eqch
......0 """"Ie '$pI9Y.INlRl.IGENT OPI'QIIENT pit~ ski _

another hjJman!!
• ACTION SOUNllS&GRAPHICS explOSions.

~et<.
• FlfEl BATILE CRAFT~ seekout..ng,,,,.eVirii1-:patrOls.
• CHALI.fNiGtr«7 conguerlog galaxy

~res bol strategy!
TRS 80 L2 16K REQUIRED. fa< casseIle
and instructions send check or money order.
SYNERGISTIC SOLAR INC:OIAM~fl~~

TRS..aO·
DISK SYSTEM
SUBROUTINES

provided ,n mochine 10ngU(lge lor uw d"ectly Irom BASI(
KEYBOARD ROUTINE, 8eep~ on key in""t, repeoh key when held
down. selective lock 001 01 ENTER. BREAK, ClEAR, SPACE
1'-W:~--.---? al~o, and, when muhiple enl"es o'e not
required Also lock out of non nunlCflC keys fO!' nu"",,,,
enTrie~ D"Oes not offect NfWDOSoperaloon of JKl Does r>ot
bounce (Ieor un~hoft glve~ cleo' enlrv funcToon (leo' shl1t
cleo's ~Creen

lARGE INTEGER FUNCTIONS: $Io.-e ond recoil to d,~k nol only 3
d,g1ls 10 o"e byte orod $ dlg,ts to two bvte~, bul ol,o~. 10, 13.
1$, ond 17 d'g,ls 10 3. 4. S, 6 nod 7 byte~ respecnvely
"" ... es 0 101 of d.~k f,le room
COMPRESSlD ALPHA: Slore up to 4 olpho cno,oeter~ In 3 bytes
LINE PRINTER TEST ROUTINl, 10 '>(lve vour fR,-BO honglng up
wllh o'not ,eudy' code from your Ime prmler, thl~ ,out",e gIVes
an e"01 mes~age - wnhool deSlfoy'ng Ihe sc'een conter>ts
au THESE ROUTINES fit on'o Ins loon 10 WCIOfS On Ihe disk
S2 $ fo' ony one ,oullne. S20 for Ihe second ond obo...e
S2,,0 po~Tage eTc requ1fed, Cheque, Money Order or ( 0 0
only (,0 0 enclo~e 55 00 On,ar,oresldenl~odd 7°Q
SAlES TAX
SpeCify 16K. J2K. 4B'(. NEWDOS. or IR$OQS when order"'9

Harris Data Systems
2390 EglinTon Avenve EOST. SUite 208,

Scarborough, Ontario MlK 2PS
(416) 759-6235 ..... 313

. TR,-BO 'S 0 reg,ste'ed Trodemork 01 torldy Corp

THE HUMAN ADVENTURE!
The Human Adventure is the ultimate in edu
cational game simulations. The entire human
body is mapped into a complex maze that
allows exploration of all major organ sysTl'm~

As you Travel through the body. your progres~
is mapped on the CAT -scan in the lower por~

tion of the screen. Status repons, command
inpUT. energy levels. and full descripTion~of
all organs. veins. and arteries .1re displayed al
all times and updated as you move.

Will you merely explore? Or will you race
against time to save a palient from callcet?
Can you maintain sufficient energy level, to
allow laser defense against white cell attack~?

Will your immune defense screens hold? Will
your supply of interferon hold out? What dif
ficulty level do you dare choose?

Med Systems guarantee~ ~atisfaction. Return
any order within two weeks 1m a complete
and cheerful refund.

TRS-80 level II 16K $9.95
look soon fOf APPLE, PET. SORCERER.•wd

NORTHST AR.
IMe I ..... t28 !vISAIMed Systems Software

P.O. Box 2674 Chapel Hill. NC 27514

Home and Light Business Applications

These popular, professionally developed
applications are low-priced. Guaranteed
performancel Detailed booklet included.

COMPlTfER
,o.,Mo. ""''''MC'l'D,

12411 Stony Plain Ad.,
Edmonton, Alta, T5N 3N3.... 108

Lower Case Modification $65.00
Cassette Load Modification. 520.00
Radio Shack Numeric Keyboard
Installation 550.00
(You supply numeric pad)

RS232C Serial 1{0 Port for Printer
etc. (Complete with connectors)
For Use With or Without Expansion
Box 5169.95

For a complete catalog and credit
vouchers worth 525.00 on future
purchases send $5.00 to:

·AR Quotlts in CanlIdMn Funds

ORTHON

ForCanadi~
* Owners 1-"-

517.95
514.95
511.95
5 7.95
318.95
512.95
510.95
S 7.95
S 4.95

BUDGET & INVESTMENT
BUDGET & CHECKING
HOME INFO RETRIEVAL
MATH (ages 5 and up)
STOCK PORTFOLIO
AUTOMOBILE
MASTERMIND game
MONTE CARLO game
and others from

Send order, or SI.00 for descriptive
catalogue lfree with order) to: ..... 116

NEWBY SOFTWARE DEVELOPMENT CO.
299 OAWLISH AVE, TORONTO, CANAOA M4N tJ6

A -'-'T:;:'iUV""~'<jM

:J •••tv,ln.
~1~1i-Ov.~i~;~mfIf~i~,:

b .oo~~<>n4m'i~.

COOlW\'" Co~.I(l(
llS.ll$t
"'I"I~' $i_r\dt Iall,~
CoJllPl~"Tlls-t08uol"HI
S~s'~m.I>UlIH".
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GENERAL

The high cost of saving money.

Saving Money

"Crack! I lookl:d up to SI:I:

smokl: pouring irom thl: TFD-200
clIblnd •••. CRACK! Morl: smokl:,"

John Acres
R.R. 2. Box 229
New Palestine, IN 64163

My TRS-BO and myself had

come through some rough
times but together we were
working them out-at least I
thought we were. Looking back
now, I think the real problams
began when I brought home the
Percom TFD·200-a 77·track
dlak drive that provided over
twice the atorage of a Radio
Shack drive. The sarna storage
capacity as two Radio Shack
drives for $675 Just seemed like
a smart move.

The first problem was that the
Radio Shack disk cable wasn't
long enough for the way the Per
com drive hooks up. It cost me
40 bucks for a new one from Per

com. Then my TRS·80 had to be
"brainwashed," as Percom reo
fers to "patching the operating
system" to format and backup a
77·track drive.

Departing the
Radio Shack Family

Next, t lost the Radio Shack
printer that was nicely compati

ble with my BO. It's owner, the
person for whom I'd been devel
oping software, needed it back. I
went shopping for another print
er, but $1600 seemed like a

steep price to pay for a noisy,
relatively slow Radio Shack
product. Since I was very satis
fied with that first venture out
side the Radio Shack family, 1
decided to try a Microtek printer.
At $750 it promised to be fast,
versatile and quiet.

It was late October when lor·

dered the Microtek printer and
delivery was quoted as late No
vember. Three weeks without a
printer to save $850 was a good
trade-off for anyone in my tax
bracket.

But Microtek didn't deliver on
time. They were back-ordered
and their printer mechanism
supplier was behind on his ship
ments.

Finally, in late December, the
printer arrived. I hooked it up, us
ing a standard Centronics type
cable from Radio Shack. It was
time for a trial run. First, I loaded
a program listing into memory,
pressed LUST and out came a
neat, easy to read listing at 125
characters per second.

Next, I tried running a pro-

gram. The program, an inventory
system for furniture stores, was
supposed to access disk, print
out some information, then go
back to disk again. For some
reason though it didn't work
properly.

My TRS·60 reset to DOS, lock·
ed up, showed syntax errors-

did anything but run properly. I
was furious. I was certain that
the problem was with the 80.

A moment later, I reached to
pick up a pencil that I had hurled
onto the floor in frustration, and
my foot caught the power cable
to the Percom TFD-100 knocking
it halfway out of the wall socket.

Crack! I looked up to see
smoke pouring from the TFD-200
cabinet. When I saw the TFD-200
cord partially unplugged, I-in
what has to be in contention for
the dumbest move of the year
plugged it back in. CRACK! More
smoke. I quickly unplugged
everything.

I was certain this was the BO's
work. In retaliation for the for
eign equipment I had bought, it

had killed the TFD-200.

The Post-mortem

Removing the injured disk
drive from the system, I plugged
everything in and powered up.
Nothing. Next, I took off the two
Radio Shack drives and tried
again. Nothing. I unhooked the
printer-nothing. The expan·
sion interface was removed
nothing!

I got out my voltmeter and ex·
amlned the equipment piece by
piece. The TFD·200 was flrat.
Whan I picked It up to remove
the acrewa holding Ita cover. I
heard It rattle. While removing
the cover, several pieces of
black plastic fell out-pieces of
integrated circuits! Looking at
the PC board, I could see that
several chips had exploded and
there were several black marks
where whole PC traces had va
porized.

I looked inside the two Radio
Shack disk drives, and, while
they showed no visible signs of
damage, a voltage check on
each of them showed 0.56 volts
where 5 volts should have been.
The expansion interface and
keyboard showed similar low
voltages. Finally, 1measured the
printer power supply. It wasn't
much better at 0.85 volts.

I could not imagine what had
happened.

The printer was the only thing
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that was new. It had to be re
lated to the disaster. I began
reading the Microtek manual

searching for a clue. (I hadn't
bothered reading it before.) The

interfacing section contained

some interesting facts. It seems

that Microtek uses a chassis
ground separate from the logic

signal ground. Microtek further
suggest that these two be kept

separate.
I got out the TRS-80 expan

sion interface service manual
and sure enough, the chassis

ground (pin 17 of the Microtek

printer connector) was connect·

ed to signal ground inside the

expansion interface. Things
were starting to make sense.

Looking at the TFD-200, I real
ized it and the Microtek printer

had 3-prong power plugs. The

Radio Shack equipment had no

ground pins on their power
plugs. Ground pins are longer

than the two power pins on AC

cords. When I kicked the TFD-200
power cord, only that longer

ground pin stayed in its socket.
Somehow a ground loop was

created, when I kicked out the
plug, causing 120 volts (or some

fraction thereof) to get onto the

signal ground. This theory was
borne out by examination of the

Microtek PC board. The trace

going to pin 17 (chassis ground)

was vaporized.
Realizing how grave the inju

ries were, I decided to consult
the experts. With notes of expla·
nation I returned the printer and
TFD-200 to their manufacturers

for repair. I took the expansion

interface and Radio Shack drives

to the computer center for treat·

ment.
, kept the keyboard at home to

repair myself. Thirteen chips,
$21 and 16 hours later, the TRS

80 had recovered. The expan·
sion interface repair bill was

$72. The Radio Shack disk
drives cost $45 each. The Micro

tek printer repairs were $166.52.

The Percom drive is not back

yet, but will cost around $90

$110.
I was without a computer for 4

weeks. Worse, the repaired Mi
crotek printer does not function

as it should. It gets lost while
printing and prints only partial
lines or forgets to do tine feeds.

According to Microtek, even

some of their new printers do it,

but they have no cure for it at
present. I am returning the print

er for a refund.

Saving Money

For me then, the high cost of

saving money was about $485

counting shipping charges, the
loss of a system for over a

month, and I still don't have a

printer.
I'm not saying that foreign

equipment on a TRS-80 isn't a

good idea. Nor am I saying that
there is anyone to blame but my

self for my tragedy. I do suggest

though that anyone using com

puter equipment give considera·
tion to these points:

1. Make certain your AC pow

er is wired properly. I don't just

mean a properly wired 3-prong
outlet either. If you're like most

people, you never have enough
places to plug things in. I used

an extension cable with a faulty
ground-and I paid for it.

2. When hooking one manu

facturer's piece of equipment to
anothers, pay close attention to
detail. Phrases like "Centronics

compatible" don't necessarily

mean complete compatibility.
Read the manual carefully to be

sure.

3. Don't move equipment

around while it is still turned on.
Turn off everything before un
plugging a single component.

4. If you do make a mistake

don't hide it. Write about it.

Others can learn from what you

did wrong, and you can recoup a

few bucks to boot.
5. If you're in a hurry to get a

job done, don't try something
brand new. Computer equip
ment is complex and manufac

turers are under economic pres

sure to get equipment out into
the field. I lost a lot of valuable

time trying to get Microtek's

printer to work. Let someone
else be the guinea pig. Remem

ber, advertising claims are al
most always optimistic.•

- TRS·60 MODEL II USERS -

Preserue - Protect - Display

your eqUlpmenl Wllh

CRYSTAL CLEAR

PlASTIC COVERS

T R S 80 USERS

Preserue - Protect - Display
your equipmem with

CRYSTAl CLEAR

PlASTIC COVERS

Programs In BAS Ie 10r TRS-aO, Level 2,16 K
Quality Canettes-Indlvldually Lab·Checked

o AL~HIX·NUM.RIEX

Sorts your entries alphabetically and/or
numerically. Ideal for Indexing, catalogu
Ing. Indispensable for authors, collectors
and research!sts. LPRI NT option. S9.50

o MASTER GRAPHICS REFERENCE

Virtual encyclopedia of more than 30,000
combinational shapes using graphic blox
and keyboard characters. Review contin
uously, or use index to jump to specific
"page." Now the only-in the future the
definitive-SO graphics referE<nce_ S 16.50

o SUM FUN ONE

InuoduclOtr Otfef, Our both COVefJ (, sove

plu. ~ U,O ,...,~_
(Indlono ,..-. _.-1l. ...... 'ox)

Cmwn Plastic CO......266 CZ
3746 N. College 317-925-5566_
Indianapolis, IN 46225

Eight arcade-type games in single merged
program. For details, see our ad in "SO"
April-May-June, or circle card. S 16 .50

o SUMFUN TWO

New. Four games: "Sumslot"-fast-action
one-arm bandit. "Straight Arrow"---chal
lenging archery game_ "Target Trap"-hi
precision target shooting. "Alley Oop"~

bowling-type action. 1ndexed. S9.50

Florida residents add 4% sales tax.

ORDER TODAY FROM•

. S 14 9S
SJ49S

VtSA:~.-

r.~ S I SO poMilSe tilch.

[

Combin.ttion price 525.95 ]

including postage

ffndiana r~sidents add 4"" sales tax)

Special ofler: Buy both covers & saw

Crown Plastic Co. v'" 119

3746 N. College 317-925-5566
Indianapolis, IN 46225

• Key\X>.'l.d. ;nleflilce &. CRT ..
eLine pf,mer I ..

'. $24.9S eil
_.. S 14_9Seil.

[
Combination p,lc. 134.95 J

Including POStoge-

• Keyboafd &. CRT .
e Line f'finlef III

SUITE 406.537 S. SEQUOIA DRIVE

WEST PALM BEACH FL 33409 . v'" 217
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HARDWARE

Your 80 got the hang up blues? Use this
simple circuit to take some of the load from it.

Relay Assistant

Karl K Jahns
PO Box 434
Allyn WA 98524

As an owner of a TRS.ao.

wanted to get full use out
of the machine by using data
files and other programs that re
quired repeated oo-off control of
the recorder by the computer. I

was concerned, however, for I
had heard several complaints by

others that the relay that did this
had become mini-welded in the
closed position. When this hap
pens, you can either forget
about that feature of the TAS-SO

or send it in to be repaired,
which means downtime and
repair costs. Neither prospect
appealed to me. After witness
ing a friend's computer undergo
this tragic transformation, I
decided some preventative sur-

gery was needed to correct the
design flaw.

The solution is quite simple:
Reduce the amount of current
being switched by the relay so
that arcing will not occur. You
can purchase a device to do this
that costs from $10 to $25, but
this adds to the entanglement of
cords and is unnecessarily
expensive. I found that a 3055
NPN transistor mounted inside
the tape recorder is the best
solution. The transistor acts as

a switch. Its base is turned on by
the computer's relay. The cur
rent across that relay is reduced
from 100 rnA to .5 rnA. (See Fig.,.)

I mounted the 3055 (TO·220
case) and the resistor on a small
piece of perfboard, wrapped it
with tape and slipped it into a
nice bit of unused space in the
recorder. It could also be built in
a small case and set beside the
recorder.

For internal construction, the

Perfboard with circuit tucked in just in front of battery holder.
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negative wire of the recorder's
power supply needs to go direct·
Iy to the circuit. The wire from
the transistor's base is then
soldered to the spot you unsol·
dered the negative wire from.
The wire from the collector goes
to the other side of the plug
receptacle, which is conven
iently located (on the Radio

-SUPPl.Y

Shack recorder) a few
millimeters from the connec
tions previously made.

That's all there is to it. After a
few minutes of soldering and
some careful positioning, you'll
never again have to worry about
getting hung up in the middle of
a program-well, at least not by
a relay.•

EXTERNAL MOUNTING

Negative power supply wire, which is desoldered at this point Fig. 1.

UCSD Pascal* for TRS-Bot Model II
The Standard Package: Operating System 0 Compiler 0 Screen Editor 0 Filer 0 Library 0 Z-BO Assembler
o Patch Utility Program 0 280 page User Manual 0 Jensen & Wirth Pascal Reference Manual 0 Bowles' Beginners
Guide To UCSD Pascal 0 Iulorial disk.

I
I
I

Plus: Optional Utility Programs: I
• Single or double density diskettes in one or more • File conversion- I

standard formats. S350Complete CP/MI to Pascal. . $50.00 I
• Disk Formatting program. S300 withoul TRSDOSt to Pascal $50.00 I
• Configuration program for serial I/O. manuals or • Z-80 Disassembler/Dump Program $50.00 I

tutorial disk

I .... " PCD SYSTEMS P.O. Box 143 0 PennYan 0 New York 14527 0315·536·3734 I
L "Trademark of the Regents of the University of California tTrademark of Tilooy Corp. fTrademark of Digital Research Corp. ...J-----------------------------------------

Celebrating V. R. DATA's 8th Anniversary

VRDATA'S TRS-80™
SWEEPSTAKES

OVER $1700.00 in PRIZES
GRAND PRIZE - 16K L11 TRS-80

TWO SECOND PRIZES - DISK DRIVES
FOUR THIRD PRIZES - s50.00 Gilt C.,tltle.t••

3626 00

DISK DRIVES
-OVER $149.00 LESS THAN RADIO SHACK

_TRS_80 MODEL I caMP. DRIVES

1·800·345·8102
(215) 461·5300

VR DATA

TRS-80™
MODEL II 64K

IN STOCK - FULLY GUARANTEED
---ORDER NOW (1) 800-345-8102--

MODEL II DISK DRIVES
- SINGLE DRIVE, SINGLE ENCLDSURE $ 899.00
- SINGLE DRIVE, MULTIPLE ENCLOSURE $1050.00
-ADDITIONAL DRIVES FOR MULT. ENCL. $ 540.00

IMMEDIATE DELIVERY ----

350 00
SWEEPSTAKES RULES

1. ALL ENTRIES MUST BE SUBMITTED ON ORIGINAL
ENTRY BLANK.

2. ONE ENTRY PER PERSON.

INTERTEC SUPERBRAIN 3. ;;V6~~T:~ B~E~~T~ED BY RANDOM DRAWING.

32K $2995.00 • 64K $3170.00 4. ENTRIES MUST BE RECEIVED BY 10/31/80.
1---ORDER NOW (1) 800-345-8102 5. VOID WHERE PROHIBITED BY LAW. NO

EXPANSION INTERFACES _ IMMEDIATE DELIVERY PURCHASE NECESSARY.

OK $ 278.10 -16 K $ 376.10 032 K $ 474.10 I-- - MAilNow-TO ENTER V. R. DATA7s SWEEPSTAKES- - i
LIST PRICE OUA PRICE OUR PRice I

TRs-&O 4K LEVEL II $61900 S 575.70 NEe 5510 liN STOCKI 12995.00 I ANADMDREESS I
TRUO 16K LEVEll1 5849.00 S 789.60 CENTRONICS 130 S 695.00 I
TelEPHONE MOOEM $199.00 S 185.10 CENTRONICS731 S 950.00 I CITY STATE ZIP
KEYPADS $79.00 S 73.40 C·ITOH LETTER QUALITY 12196.00 I TELEPHONE OCCUPATION I
Rs.232 59900 S 92.10 PRINT£R I COMPUTER EQUIPMENT OWNED I

777 HENDERSON BLVD. I I
FOLCROFT INDUSTRIAL PARK I INTENOED USE I
FOLCROFT, PA 19032 ,,31 I I

AO'S PRICES ARE CASH DISCOUNTED I M SEND FOR CATALOG 0 I
L J
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INTERFACE

Increase the speed of your
H14 printer with software changes.

Heathkit Interiace
Larry Kunk
1354 Auburn
Speedway, IN 46224

After using a microcomputer
for only a short time, it be·

came apparent that some type
of hard copy device would be a
great help, especially in debug,.
ging programs.

After looking at various print·
ers, both serial and parallel, the
Heathkit H14 line printer at
$625.00 looked like a good buy.
The H14 prints upper and lower
case letters with BO, 96 or 132
characters per line. Vertical line
spacing is 6 or 8 lines per inch
and all of these parameters are
controlled by software.

Tho H14

In addition, 80 or 132
character lines can be selected
by a front panel switch. The
baud rate is adjustable between
110 and 4800 and is easily set
with three DIP switches. Unless
handshaking is established, 110
baud is recommended. The H14
uses 9Vz-inch paper with
sprocket holes on both sides.

The perforated edges are easily
removed to yield an 8Vz by 11
page.

After acquiring the Heath
printer, I tried to interface it, us
ing the RS232 sold by Radio
Shack. Both the printer cable
and the RS232 cable from the
computer have male plugs, so I
mounted two female DB25 can·
nectars on a small box, wired
them together and connected
the two pieces of equipment.

The printer worked well at low
baud rates, but printed only part
of the text at higher ones.

Handshaking between the
printer and the computer did not
occur.Request To Send (pin 4 on
the D825 connector) on the
Heath printer goes high when
the buffer in the printer is full.
The computer is supposed to
wait until Request To Send goes
low before sending more data.

Request To Send from the
computer RS232 is also on pin 4
of the DB25 connector, but it is
an output. To provide handshak
ing it would have to be an input.

According to the RS232 man
ual, the Clear To Send input (pin
5 on the 0825) is unused. Re
quest To send from the printer
(pin 4) was wired to pin 5 on the
female socket, used by the
RS232 cable from the computer.

The signal on pin 5 of the
printer is also unused.

Software

I altered the Radio Shack
driver program, supplied with
the RS232, in order to establish
handshaking. I inserted the
patch seen in Example 1 in the
driver software between lines
510 and 520 of the source pro
gram.

With these ctlanges the
Heath printer operates at 4800
baud without losing any text.
There is an impressive differ
ence between 300 baud and
4800 baud.

When the machine-language
driver produced by this assem
bly language program is loaded
from disk, the entry address
must be placed in the printer
Device Control Block before it is
used. This can be done with
POKE statements from BASIC
or by adding the patch in Exam·
pie 2. The Device Control Block
is changed automatically when
the program is loaded.

If you are using TRSDOS 2.2,
one last patch eliminates the
need to protect the driver with
the memory size routine when
entering Disk BASIC (Example
3).

This feature of TRSDOS 2.2 is

mentioned in the documenta
tion.

Interfacing with the TRS232

When a 300 baud modem is
used with the RS232, changing
back and forth between 300 and
4800 baud for the printer is in
convenient. For that reason I
tried the Small Systems Soft
ware TRS232.

This device attaches at the
cassette port and claims to be
able to drive an RS232 compati·
ble printer at baud rates up to
9600. The Electric Pencil and
RSM-2 also support this device,
but only to 1200 baud.

Hooking it up is very simple.
Plug the tape recorder cable into
the cassette port with the other
end in the TRS232. Plug the
printer cable into the TRS232
and plug the power supply into
an outlet.

The TRS232 from Small Sys
tems Software comes with a BA
SIC program. The baud rate,
number of nulls to be sent after
a carriage return and other spec
ifics are fed in as the BASIC pro
gram asks for them. The pro
gram then creates a machine
language driver at the address
you specify and makes the nec
essary entries in the printer De
vice Control Block.

512 IN
514 BIT
516 JR
518

A,{RESURl)
7,A
Z,STATIN

;CHECK HEATH RTS
;IF HIGH BUFFER FULL
;LOOP UNTIL PRINTER
;IS READY

"40
50
eo

ORG
DEFB
DEFB
DEFB

'025H
02H
XXH
XXH

;STARTOF PRINTER DCB
;TYPEIORO
;DRIVER ADDRESS lSB
;DRIVER ADDRESS MSB

Exampla 1.
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With this device the Heath

printer works fine up to 1200

baud. Operating faster than this

is not possible because hand

shaking has not been establish

ed, and the text is lost when the

buffer becomes full.

Letters typed with the shift
key held down are printed as

lowercase, just as with the Ra

dio Shack Quick Printer.

To print lowercase normally, I

recommend the excellent disk

version of Electric Pencil that

contains a driver for the Radio

Shack RS232 as well as the

Small Systems TRS232.
Other software, such as KVP

and DOS 3.0, also provides type·

writer action with upper and

lowercase, but lowercase letters

will not appear on the video dis

play unless a hardware modifi·

cation is made.

Software Compatibility

The Small Systems Software

driver program is not compati

ble with the NEWDOS version of

the EDITOR/ASSEMBLER, the
NEWDOS DISASSEMBLER and
several other programs. The Ra

dio Shack RS232 and modified

driver program have worked

with all software I've tried, with

the exception of the tape ver

sion of Electric Pencil.

Maximum software compati

bility with the Heath H14 or any

other serial printer will not be

achieved until a hardware solu·

tion is applied. The serial printer

must be made to appear like a

parallel printer. Then, the only

driver program that will be

needed is in the Level II ROM.•

for the TRS-80 from Micro-Mega

The Original GREEN-SCREEN

The eye-pleasing Green-Screen fits over the front of your
TRS-80 Video Display and gives you improved contrast with
reduced glare. You get bright luminous green characters and
graphics /ike those featured by more expensive CRT units.

Don't confuse the Original Green-Screen with a piece of thin
film stuck to the face of your video tube, such as that adver
tised by others. The Original Green-Screen is mounted in a full
frame perfectly matched to the color and texture of the
TRS-80 Video Display. It is attached with adhesive strips
which do not mar your unit in any way.

The full frame design of the Original Green-Screen "squares
off" the face of your video display and greatly improves the
overall appearance of your system.

Example 3.

70 ORG
80 DEFB
90 DEFB

4049AH
XXH
XXH

;MEMOAYSIZESTORAGE
;DRIVER ADDRESS LSB
;DRIVER ADDRESS MSB

THE GREEN-SCREEN $13.95
Add $1.00 for postage and handling.

Terms: Check or money order. no COOs or credit cards, please. Add amount
shown for postage and handling to price of the item. All items shipped within 48
hours by first class or priority mail. Virginia residents, add 4% sales t8:t.

....309
--------------------------
Micro-Mega. P.O. Box 6265· Arlington,Va 22206

TRS-80,!)1 CP/M~2 Business Software on ...
. . . the fastest Mod·1I CP/M with the most features!!!

• Over 610,000 bytes/disk
• Downloading package included
• 1,200 baud operation of serial

printers without data loss
• Single drive backup
MOD-II CP/M $250.00

• Mixed single/double density on any
of 4 drives (even a 1-drive system)

• Ultra-fast disk operation
• Emulation of cursor addressing for

any of several "dumb" CRTs
MOD·I CP/M $150.00

• Auto-LF printer support & ASCII
top-of-form software (LPIlI)

• Supplemental document describing
our implementation

• User-settable function keys
CBASIC2e3 (Mod I or II) •.•.•..• $110.00

The following software for Mod·1I CP/M only unless otherwise stated ('·requires CBASIC2):
RM/COBOLe.. - Only COBOL for CP/M with alternate keys (multi- MAGIC WANOe5 - Full-feature word processing, true proportional
key ISAM), CRT screen handling, interactive debug,Z80 code,and spacing, file merging, and use of full-screen editor for source
the most useful Level 2 features. Compatible with Tandy's programs or data •............•.•...............•...•.... $400.00
Cobol-but runs fasterl .....•.•.•.........•.•: $49~.00 RPA(Residential Property Analysis)· Analyzes income and expense,
PMS (p~operty Management Sy~tem) - Int~ractlve, m~nu-d~~en financing, taxes, inflation and depreciation on home, condo, or
~ystem Includ~~ full G/L, budgeting, cash .Jour~al, dellnque y apartments over a user-selectable time. Shows payoff in terms of
hst, tenant activity/rent roll, complete audit traIl and reports ROI Cap rate cash-on-cash Amortization schedules and
on vacancies, lost rent, and vendors ........•.•...... $650.00* rksheet" $30000*demo disk & manual... 75.00* wo .

APH (Automated Patient History) - General-purpose question- RBC (Rent/Buy Comparison) - Sales or investment tool to compare
asking, answer-printing system furnished as self-administered renting and savings account investment vs. purchasing a particular
review-of-systemsgeneral patient history(Mod-1 also) ... $175.00* property ...........•.•......................••.•......... $250.00*

Osborne & Assoc. CBASIC source programs (Mod·1 also):
Payroll w/Cost Accounting $250.00* General Ledger w/Cash Journal $250.00*
Acct•. Payable/Accts. Receivable $250.00* O&A CBASIC Books (ea.) $ 20.00

~tlm·6media: (Qty. 100 prices)
5V..' single density •.•.•.......•.•.•..............•.•. $2.50 ea. 8" single density ...........•.•..•.. , .••.•..•.•..•....•. $ 3.00 ea.
8" certified double density $4.00 ea. 450' tape cartridges $20.00 ea.

e Registered trademark of:
iS~l!-~~I."!.~I!-~iS~ ·'Rad;o Shack, a Tandy company

II>2Digital Research ~ Distributed in U.K. by:
~ e3Compiler Systems, Inc. Lf\.J Microcomputer Applications Ltd.

8041 Newman Ave., Suite 208 ~ II>4Ryan-McFarland Corp. 11, Riverside Court,
Huntington Beach, CA 92647 e5Smail Business Applications. Inc. Caversham, Reading, England
(714) 848-1922 e6Verbatim Corp. TEL: (0734) 470425
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HARDWARE

Analog to digital conversion via the A0570 and A0582 chips.

Two Diiierent Worlds
Scott B. Eckert
113 Roxboro Circle, Apt. 6
Syracuse, NY 13211

S ince a computer is digital in
nature (numbers exist in

side the machine in discrete val
ues), we must change the con
tinuous quantity into a digital
form in order to represent it in
side our computers. This is
called an analog-to-digital (AiD)
conversion.

Many of the signals we see ev
ery day are continuous in na
ture. By continuous I mean a
quantity which can take on any

possible value. Examples of
continuous quantities are very
easy to find around us. The tem
perature of the air is a continu
ous quantity which can take on

any of an infinite number of val

ues, although we may not be
able to measure or detect atl of
these values.

Digital Quantities

Examples of discrete or digi
tal quantities are also plentiful.
If you are like me, you probably

have at least one digital clock
around the house. The time in
crements, whatever they are
minutes, seconds, or even
tenths of a second-are dis
crete steps of time. Another ex
ample of a discrete quantity is
the speed of a push-button
blender. The blades of the blend

er can take on only a finite num
ber of different speeds. When
you push a different button, the

blades change to another dis
crete value of speed.

There are many methods that
could be used to accomplish
AiD conversion. The method I
will discuss is called successive

approximation. This is the meth
od used in Analog Devices' AiD
converter chip, the AD570. This
chip contains all the circuitry

needed to convert a 0 to 10 volt

or - 5 to + 5 volt signal to an
8-bit digital value in approxi
mately 25 microseconds.

Fig. 1 is a block diagram of
the AD570 AiD converter. It will
serve as a good aid to describe
the operation. Upon receiving
the negative edge of the CON
VERT pulse, the internal B-bit
current output digital-to-analog
converter (DAC) is fed binary val
ues from the successive approx
imation register (SAR),starting
with the most significant bit

first. This produces a current

which is injected into the sum
ming junction of the com
parator. The other current input

is from the input signal.
The comparator determines

whether the addition of each
successively weighted bit cur
rent causes the DAC current
sum to be greater or less than
the input current. If the sum is
less, the bit is left on; if more,
the bit is turned off. The deci

sion is made by the SAR based
on the input to it from the com
parator.

The clock is also contained in
the SAR. When the final bit is
checked, the SAR contains a
8-bit binary number that repre
sents the input signal to within
± % LSB. Upon completion of

this sequence, the SAR sends a------
DATA READY (DR) signal (active
low), which also places the
three-state buffers into their ac
tive states.

Table 1. Instructions in l-80 machine language and Level II
BASIC for addressing the AID converter board.

Level II BASIC Z·80 Machine Language

A =INP(126)

OUT 126,C

OUT 127,x

IN A,7E

OUT7E

OUT7F

Comments

DB 7E Reads binary value from converter into
accumulator.

03 7E Loads analog channel number into flip·
flop U6 (0-7). Channel number must be

in accumulator before executing this
Z.8Q instruction. For BASIC. variable C
must be the channel number.

03 7F Starts AID conversion process. Con·
tents of accumulator not important as
only the pulse generated by the ad·
dress decoder (U9) is used to trigger
one·shot. For BASIC. x can be any in·
teger 0 to 255.

Integrated Circuits and Diodes Parts List-AID Converter

Ref. 1# Type +,v Com -12V +7.5V -7.5V

Ul,2,3,4 LM1458 , 4

U5 CD4051 , 16 7
U' 74LS175 16 ,
U7 7416 14 7
U' 7430 14 7
U9 74LS139 16 ,
~1O 74123 16 ,
U11 A0570 10 16 12
U12 74LS244 20 10
U13 780'
U14 LM1458 , 4

01,02 lN755A 7.5V Zener ;!; 5% 4QOmW

Parts List
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• Scrolling - with the information stored for instant
callback.

• Formatting that accepts line lengths of more than 64
characters and keeps it all readable - even charts.

• Screenlock that allows the display to be split between
locked-in data and normal use.

• And a lot of other features - like automatic protection
against buffer overflow.

With the Terrncom package from Statcom you get the
software and the hardware you need to turn the TRS-80*
into an intelligent terminal - ready for timesharing. And ff
you a~eady have an Expansion Interface. all you need is
the Termcom sofrware.

limesharing and intelligent terminal functions
for the TRS-80.

The Termcom package includes the hardware Level /I
users need for timesharing. and the sofrware for these
features:
• Full paging capablllty - allowing storage of several

screens of data in the computer. ready to be called to
the screen.

The Termcom sofrware comes on either cassette or disc.
and the hardware is compatible with all Radio Shack
equipment. and is ready to connect to a variety of
peripherals: A modem for timesharing ... an inexpensive
serial printer ... test equipment. . In fact. whatever your
computer is used for. the Termcom is an intelligent choice.

The Termcom package is S169.95
Sofrware only 49.95 .... '89

Documentation 10.00
Boxes. boards. cables and
modems available separately.

·TRS-SO IS a trademark. of Tandy Corp Check Reader SeNlce No. 189 for more information.

lEtMCDM'·
a product of
STATCOM CORPORATION
5758 Salcones Drive. Suite 202
Austin. TX 7873 J
(512) 451-0221



Fig. 4. Flowchart for an AID con
version without a flag.

simply wait 40 microseconds
(worst case conversion time)
and then read the converter with

the appropriate input instruc
tion.

If you are using BASIC, noth

ing is lost because by the time
the BASIC interpreter reads the

next line of your program, the

conversion is complete. When
using machine language in a

Z-BO based system, you must

choose a few time-wasting in

structions to execute white the
conversion is taking place.

When the read instruction is

executed, the decoder detects

port number 7EH In conjunction
with the iN line going low and
enables the three-state buffer
IU12), which allows the data to
be placed on the data bus, The

74LS32

l

Figures 1 and 2 were taken from the AD570
and AD582 data Sheets.

PREV'OUS DATA~ NEW DATA

'NVALID DATA

flO 21

2-80

OUTPUTS

9& C '_,'_"'_N--fl=_'_"_,_,_"_"_'_SE-,---__
: I----- 40"S MAX------I,

I.~ "S --! F ICON\f£RT INTERVAL

0,----------'--

Fig. 3. Generation of the OUT and IN signals in the TRS-BO.

nal source. The low output im
pedance allows the full signal
swing to be applied to the desir
ed point.

The output of the CD4051 is

also buffered with a unity gain
buffer. This output goes directly

to the only adjustment on the

entire board, the full scale cali
bration resistor.

There is a bipolar control, pin
15, which is used to select the
range of allowable input to the

converter. If this pin is high, the

converter is in the unipolar
range (0 to 10 volts full scale). A
low at this.pin places the con

verter in the bipolar range ( - 5 to
+ 5 volts full scale).

On my system this pin is
wired to provide the bipolar
range at alt times. This could be

made software selectable to
provide more flexibility.

When it is desired to start a

conversion process, the appro

priate instruction is executed.

This instruction places a port

number of 7FH on the lower ad
dress lines. The decoder (U8 and
U9 in Fig. 5) generates a

negative-going pulse that trig
gers a one-shot multivibrator

(Ul0). This pulse from U10 is ap·
proximately 2.5 mIcroseconds

wide. The trailing edge of this
pulse Initiates the conversion
process (8 &Cpulse In Fig. 2).

Since I do not use the DR alg·
nal to flag the processor when
the conversion Is complete, I

Fig. 2. Timing diagram of the AD570. Diagram from AD570 data
sheet.

AD~70

"'THESE BITS
NEITHER TESTED

'"GUARAtnEED

"

eLANK 8
CONVERT CONTROL

in Fig. 5 are generated in the

TRS-80 by combining the Z-80
- --

signals RD and lORa to produce
iN, and WR and lORa to pro
duce OUT (see Fig. 3). The port
numbers for this board are 7EH
and 7FH.

An OUT instruction outputs
the contents of the accumulator

on the data bus and the port

number on the lower eight ad

dress lines aa above. The data
on the data bus Is loaded Into
the accumulator. See Table 1for
Instructions to address the AiD

board. A flow chart for writing a
program to perform the conver·
sion Is given In Fig. 4.

The AID Converter

The desired channel number

is first loaded into the channel
register (U6 in Fig. 5) with the ap
propriate instruction. This num
ber is fed to the select inputs of

a CD4051 analog multiplexer.

This device can accept up to
eight analog inputs and send

the one specified by the select

lines to the output.
The analog inputs are all buf

fered with op amps wired as uni
ty gain amplifiers. These buffers
provide a gain of one with a very

large input impedance and a low

output impedance. These are
both desirable properties of a

buffer. The high input imped

ance prevents loading of the sig-

DIGITAL
COMMON

I"
nI" .-

I;ENER REFER.I

IOAe CONTROL I

Fig. 1. The AD570.

In the simplest mode of

operation, the convert-yulse
mode(see Fig. 2), the B & C input
is normally low, enabling the

three-state devices. When the B
& C input goes high, it causes
the three-state devices to turn
off by sending (D~high.

When the B & C input goes
low, this starts the conversion
process. Typically, 25 mlcrosec·
onds later, the DR line returns
low to signal the end of the can·
version. This signal elso eneblea
the three·state buffers to allow
the binary number to be read.
This Is only one of the many can·
figurations available to operate
the AD570. The AD570 data
sheet contains details of the
other possible configurations.

The Design

This 18-pin DIP integrated cir
cuit can greatly simplify the de
sign of an eight-channel AID
converter board. The signal de

signations are from a IRS-BO

computer system, which uses a

Z-BO microprocessor. I chose to

use the IN and OUT Z~BO instru
tions, which require only the

lower eight address lines to
specify the Input/Output (I/O)

port number. I could have used
memory-mapped 1/0, but this

normally requires using more

than just eight address lines.

The IN and OUT signals used
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Introducing
COBOL + FORTRAN +

64K RAM
FOR YOUR TRS· 80·

.Release your software chains with the NEW
FREEDOM OPTION, a plug able change that restruc
lures lhe TRS..ao- on command 10 perlorm like a
large zao system. All the lRS-SO" features are re
tained. All IRS-BO° sol1ware will lun wi!houl inler·
ference. The option is supplied with a fully assem
bled & tested FREEDOM BOARD, 18/05 on a 5'1,,'
disk, and complete inslruclions. TIIOS allows your
lAS·SO· Ie execute most software originally written
for CDOS" TSA/OS.. and CP/M, operating systems.
T8IOS opens the door 10 higher level languages and
existing programs.

CHALLENGING
NEW-EXCITING

For Your

TRS-
SO'

DUAL DISK-32K
BUSINESS SYSTEM

"lRS·5O is I r~ist.red trademark of lANDY CORP."

P.O.80x 2388. Woburn, iliA.. 01888

(817) 1144· 53211

Write for full specificotions or send
$14.95 rck or mol + $1.00 P/H (Calif.
residents add 6070 sales lax)

Product Info &
License/Order
Form.
FROM.....

DATA TRAIN'S many years
of small business computer
experience in accounting pro

gram products brings 10 your
business all of the quality fea
lures, functions, screen dis
plays, standard reporls, user
designed reporls and operator
reference manuals; allowing
you to efficiently manage the
payroll of your company.

• SO employees per mini-disk.
• Runs in all states.
• You maintain the P/R pro

duct without programing.
• Flexible, easy to use.
• No maintenence fees.

$235.

QUALITY

BTl
PAYROLL

No. 410

PHONE

(503) 476-1467 ......
840 N.W. 6th STREET, SUITE 3
GRANTS PASS; OREGON 97526

Available Soon-
• General Ledger Accounting
• Accounts Payable
• Accounts Receivable
• Fixed Asset Accounting

*Trademark Radio Shack,Dill Tandy Co/po

·Se",rch for countless treasures while
you fight against monsters. (raps. and
time.

NIXON'S·
FAVORITE

TAPES

\J~it~lJ

'Travel through one of over a million
random dungeons. each with a maze of
over 25 random rooms.

Send your check or money Older now 10:

JMS Corp. .... 249

Box 18083
Pittsburgh, Pa. 15236

'A game of skill and daring thilt will
not be forgouen in a few plays like
other cassette games.

'TRS-SO Levell!. 16K BASIC cassette
comes with easy primed inStrUClions,
complete with sound effects.

BK·J $,7.95
(Pa. residents-add 6% sales lax)

J[]H~S[]~
lJflTfl PROlJUI:TS

P.O. BOX 17176 .... " •
CLEVELAND, OHIO 44117
*...... -.0.

BLANK CASSETTES
PREMIUM GRADE C-20'S

5 SCREW HOUSINGS

89Cea.1O/$S" 100/$75""
ORDERS UNDER $20

ADDS2-IN OHIO ADD5-1f2%TAX

..... '.1

.,.,., ...... <>,.

:-;:: ,..'.;•..'";:.::: .
.c., "., h ·'~III

F.E.C. ltd.

TAPE OPERATION

2KBaudPLUS
for the TRS·80™

• Save, verify and load proflrams up to
4 times faster than normal

• Save;, verify and load array data up to
30 times faster than PRINT#

• User variable hardcopy formatting (3
output routines work with most
printers)

.' 'H ISPED" is a machine language
program (not a hardware add-on)

• 2 copies plus a free basic lesl program
supplied on high Quality cassetle-for
level 2, 16K, 32K or 48K.

.. To further enhance your lRS·BO· processing power,
a MEMORY EXPANSION OPTION is available to re
place, on command, the ROM and provide A FULL
64K RAM. This option is switched into operation by
the FREEDOM BOARD providing 57K of USER RAM
with TIIOS loaded. Both oplions are fully assembled
& tested and lit into the lAS·BO· keyboard enclo·
sure. Write for more details. 6 Mo. Board Warranty.

14 Hour Ordering Line (415) 366-5340

PALOMAR .a.a
VIS4 _SOFTWARE~

170 S. Palomar Dr.
Redwood City. Ca. 94062

..... 228

FREEDOM OPTION $245
MEMORY EXPANSION OPTION $295

Send Check or Money Order to:
(MASS. RESIDENTS. PLEASE INCLUDE 5). TAX)

''HISPED''
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Fig. 5A. A simple, inexpens
eight-channel AID converter.
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New Products . ..
for the TRS·80 Model II:

Basic extensions for Model II ! Remem
ber all the nice things the folks at AP
PARAT did for Model I BASIC? Get
them aff now for the Model II. Abbrevia

tions, single key commands, XAEF!
This one is a must! $50

HOST:
A set of extensions to TRSDOS which
allow another Model II, a Model I, or
any ASCII terminal to remotely control
the 'host' Model II. INCREDIBLY EASY
TDUSE! $50

FRIEND:
An extremely powerful set of TRSDOS
utilities which allow 'group' or 'gener
ic' processing of disk files. Copy, kill,
prinr, display. SAVES A BUNDLE OF
TIME! $75

SKRUNCH:
Compress your BASIC programs by 30
to 40%. Makes them run quicker too. A
SUPER FASTTRSDOS UTILITY. $35

BREAK7E:
A set of patches to TRSDOS and BA
SIC to move the break key out of the
operator's way so it won't be hit acci

dently, but leaves the function active
so it is there when you really need it.
FREE with any Model II software pur
chase.

AND NOW UNDER
DEVELOPMENT:

PUB:
A really high level, fully structured lan
guage for the Model II, which compiles
to machine code. Logical language
constructs patterned after ANS PUI.

Model I and Modell!
TRS-80® owners ...

Are your programs taking
too long to run?
Here's how to speed them up considerably

with no hardware modifications or

changes to the programs themselves.

Sound incredible?
It's not.

The TRS·80® SPOOLEFf
is a proven TRSDOS® and NEWDOS®
extension which gives you the same
performance edge bigger computers have
enjoyed for years.

With the TRS-80® SPOOLER ,CPU time
ordinarily spent waiting for Disk and
Printer operations to complete is made
available for useful work.

Programs like Radio Shack's General
Ledger or Mailing List run almost twice as
fast with our product installed!!

Installation is simple and fast. t;Jo changes
to your programs are required. 32K disk
system with printer is the minimum
system required to effectively use this
product. Price: $100

TRS·80 is a trademark of Radio Shack, a division of Tandy Corp.
NEWDOS is a product of Apparat, Inc., of Denver, Colorado.

Call 513-891-4496 TODAY for complete details, or
write: Snapp, Inc. "..232

8170 Corporate Park Drive1m..] r~Cincinnati, Ohio 45242 ~
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Conclusion

The AD570 AID converter chip

makes easy work out of design

ing a fast, accurate AID convert

er board. All of the critical com·
ponents of the AID converter are
contained in the chip. Only ad·

dress decoding, latching the
channel number, and triggering

the one-shots to initiate the con
version process need be added

if desired.

If you desire to construct this
AID converter, first consult the

data sheet supplied with the
AD570 and AD582. These can

normally be obtained through
your local Analog Devices dis

tributor. The data sheets con

tain a lot of useful information

that I have not discussed, and

also give additional information

on other modes of operation
which may be more suited for
your particular application.•

the sample period.

uu V(ClO~ PlUGBOUO

IL---4-=:J;,::,--'-'--r-{;>-i'-t-....,.I.---'''~OUTt'

This circuit typically is some
sort of gated switch which
charges a capacitor and main

tains this charge during the con

version period. However, don't

be too alarmed. This converter

completes its cycle in less than

40 microseconds and most ap

plications using this converter
will work fine.

If it is desired to add a sam

ple·and-hold circuit, Analog De

vices makes one on a single

chip, the AD582, sample-hold
amplifier (SHA). A block diagram

of this SHA and how it fits into

the converter board is shown in

Fig. 7. Notice that the buffer
(U14 in Fig. 5) can be deleted be
cause the AD582 SHA performs
the buffer function as well as

sample-and-hold.

When pin 12 of the AD582 is

low (refer to Fig. 2), the SHA is in

the sample mode. The output

follows the input on pin 1 of the

SHA. After the convert pulse is
received by the AD570, the DR

lines goes high within 1.5 micro
seconds causing the AD582 to

go into the hold mode.

The time constant of one-shot

U10 (Fig. 5) must be lengthened
to about six to eight microsec

onds to give the SHA time to

stabilize before the negative
going edge of the convert pulse,
which starts the conversion in

the AD570.
The 300pf hold capacitor

should be a high quality poly
styrene or Teflon type with low
dielectric absorption. There is

also an optional null circuit
shown in Fig. 7 to eliminate any

D.C. offset during the hold peri

od. However, this offset will
then appear at the output during

J 5 10
) 4 NULl. -v ·v1 1 PINS 2.1, I) 14 -NC

~ oPTIONAl. NUI.I. CIRCUIT

C04051

Fig. 7. AID converter with AD582 SHA added.
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conversion period and it
changes drastically during the
process, this will confuse the

converter.
If input variation is excessive,

a circuit known as a sample
and-hold must be inserted,

somewhere before the AD570, in
order to hold the input steady
during the conversion process.
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A Word of Caution

No provision has been made

to account for rapidly changing
input signals. If an input has a

value at the beginning of the

Fig. 58. Circuitry for SA.

accumulator will then oontain
the eight-bit representation of
the analog signal at the input to

the converter board.
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The S100D......

",.-274

For orders and information

DATA-TRANS
2154 O'Toole St.
UnitE
SanJose, CA 95131
Phone: (408) 448-0800

Desk and table top models also available.HOW'IO ORDER
DATA-TRANS'lOOO
1. We accept Visa, Master
Charge. Make cashiers checks or
personal check payable to:
DATA-TRANS
2. All orders are shipped
EO.B. SanJose, CA
3. Deliveries are immediate

Also works with Ex
atron's Stringy Floppy,
for fast loading of pro
grams.

Features:

• 300 Baud
• 14.9 characters per second

printout
• Reliable heavy duty Selectric

mechanism
• RS-232C Interface
• Documentation included
• 60 day warranty-parts and

labor
• High quality Selectric printing

Off-line use as typewriter
• Optional tractor feed available
• 15 inch carriage width

A completely refurbished
IBM Selectric Terminal with
built-in ASCII Interface.
*FOR YOUR TRS-80 WITH OR WITHOUT
EXPANSION INTERFACE.

5%" Diskettes ,. 50 100

3tv'I-744-Q 3.15 2.95 2.85
Verbatim 525-01 2.45 2.40 2.30

8" Diskettes
3M·740 3.05 2.85 2.75

8" Double Density

3M-741 4.15 3.95 3.80

Diskette Storage Pages 10/3.95
Plastic Library Cases 5"-2.15, 8"-2.85

CASSEnE TAPES-Agf. PE 611
Premium quality In superior 5 screw housing.

C·10 10/5.65 50/25.00 100/48.00
C·20 10/6.90 50/30.00 100/57.00

TRS·80 Adventures by Scott Adams
Machine Language Classics for 16K.
Seven Adventures currently avaIlable.
SALE! $12.90 each, 3 for $35.00.

NEW SARGON II Chess (TRS..QO cassette)
regular price $29.95 -- our price $24.90

Add $1 per order tor shipping. We pay
balance (UPS surface) on all prepaid orders.
"TRs-IO Is • .-.glstered 'r.cMm.rk of TANDY CORP."

A B COMPUTERS
115 E. STUMP RD.

MONTGOMERYVILLE, PA. 18936

(215) 699·5826 ..... ,
WRITE FOR COMPLETE CATALOG

• Payroll Checks
• Payables Checks
• Statements
• Low Minimum Orders
• Fast Delivery

8384 Hercules St., La Mesa, California 92041 (714) 460-4975
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REVIEW

Take a look at Centronics' recent output.

Centronics 730

Photo 1. Centronics 730 Printer.

Centronics 730
Centronics, Inc.
Hudson, NH
$795

Louise H. Frankenberg
1289 Magothy Ad.
Pasadena, MD 21122

Inlerested in a printer that
handles the full 96·character

ASCII upper and lowercase
character set at 31 lines per
minute, takes pin-feed, single

sheets or cheap roll paper,

comes in parallel or serial inter·
face versions and weighs less
than 10 pounds? If you are, then
this new offer from Centronics
may be just what you're looking
fOf.

For a year I put up with an

enormous old Model 15 Baudot
Teletype but just could not
resign myself to its impossibly

slow speed and lack of many
common ASCII symbols.

Since I also wanted lower-

case, I originally intended to
wait until I could afford a con
verted IBM Selectric, but the
more I listened to that

. chunk .. chunk .. chunk.

the more I realized that 15
characters per second would
never do; it had to be faster.

The new thermal printers
didn't appeal to me at all,
because they need special
paper. Tractor or pin feed was a
must, too-I was fed up with
stopping the printer in order to
adjust crooked paper. When
Radio Shack started advertising
the Line Printer II, I was ready to
buy.

In my opinion, ordering any·
thing from Radio Shack has two
major disadvantages: They are
notoriously slow on deliveries of
new products, and their prices
are outrageous. In this case
they were asking $979 for the
printer, plus$29 for the cable, so
I decided to see what a Cen·
tronics dealer could do for me
instead. A Centronics marketing
manager told me that all the
730's were being held up by Cen·
tronics so that their 50 CPS
speed could be increaSed. Even
more interesting, he offered to
sell me the speedier version,
without the cable, for a con
siderably lower price! That did
it: I ordered the printer and plac
ed a separate order with Radio
Shack for the cable.

Three weeks later my 730 ar·
rived, carefully packed in foam
and plastic in a little carton - in
fact, 50 little that it was difficult
to believe that I was holding the
whole thing. It looked pretty,
but, of course, the Radio Shack
cable I had ordered hadn't ar
rived.

Another three weeks passed
and still no cable. After a com
pletely unsuccessful search in
the local area for one of the con·
nectors listed in the manual, I
attended the Philadelphia
Microcomputer Fair and re
turned with a $35 cable that I
had been assured was just right
for Centronics printers. Alas,
the 730,uses a different connec·
tor from the 779 and its ilk, and I
still couldn't hook it up!

Finally, my Centronics dealer
did a little digging in his
manuals, located yet another
compatible connector and
mailed it to me without charge.

What you Get

The original advertisements
all state a speed of 50 char
acters per second for the 730,
but this is instantaneous print
speed and does not include the
carriage return. The printer is
unidirectional, and the carriage
takes almost as long to return
as it does to print a line. The con·
verted printers like mine operate
at 31 full lines per minute. The
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As new technological advances bring down the
cost of fast, reliable mass data storage the need
for an inexpensIve, versafile controller have be
come greater and preater. To meet this need,
SIRIUS SYSTEMS OMEGA series Controller
was designed
The SIRIUS OMEGA series Controller Module
utilizes an on-board microprocessor to
mediate data transfer to a Wide, variety of
peripherals from an equally wide vanely of host
computer SyStems. Up to lour Winchester Hard
Oisks (8" or 14"), 'our 5V," Roppy Disks Drives
andlor up to eight 8" Aoppy Disk Drives may, be
in use at one time, Host systems interlaCing
IS accomplished via a parailel or a serial inler·
face. With the addlton of a Personality module,
the OMEGA 5enes Controller Module IS directly
compatible with many popular com
puter systems (among them the TRS-ao',
Apple, Heath, and others), Provlsion is made lor
the addition of a streaming tape drive, also.

SPECIFIC HARDWARE
FEATURES INCLUDE:
• Control of up to twelve Floppy Disk Drives

(eight 8" and/or lour 5Vl 'J
• 8" andlor 5V." Disk Dnve Utilization
• Single (FM) or Dooble (MFM) density data

storage
• Hard or Soft sectored diskette usage
• Utilization of "Quad" denSity (96 /pi) 8" or

5'/," Disk Drives

• ~~7J{ffD%:8s ~;sTbnv~NCHESrER type
• 8" or 14" may intermix on the same cable
• Accommodates 8" and/or 14" drrves of

5.3Mbytes to 154Mbytes
• Ultra-Fast data transfers

• Extremely flexible host-contro/ler interfacing
SPECIFIC SOFTWARE
FEATURES INCLUDE:
• Dynamic format modifications via command

words
• Extremely flexible format acceptance for un

usual data storage tonnats
• Easily inferlaces fo standard operafing sys·

tems (TRS·DOS", CP/M""", etc) .
• Operates In either get/put sector mode or

data string mode
• Perlormance parameters may be changed by

EPROM replacement or Dynaminic Repro·
gramming

Dedicated systems cards are also available on a
limited baSIS for the STO-BUS and the S 100.
These cards feature shared memory also (again,
software selectablel in addition 10 the regular
OMEGA series Con roller Module features. Con
sult SIRIUS SYTEMS for current price and
availability f~r the entire line of OMEGA series
Memory Units and Controllers. Dealer inquir
ies are invited,

MPI51/52 ...
A Great Reliable Mini-Drivel

_ Fast! Sms track to track access
_ Exclusive Pufley-Band Design
_ Unique Door/EjecforMechanism
_ Reliable 11/2% Speed Stability
_ Single/Double Density Operation
_ Industry/ANSI Standard Interlace

MPI51
(Single Head, 40 tracks, 120K/240K
bytes SinglefOouble Densily--) ....$259.95
MPI52
(Dual Head. 70 tracks, (35/sille).
218.8Kf437.5K SingIefDoubie Den---
s"··1 .. .. . ...$349.95

IntroducIng the
versatile, Low-Cost
OMECA SerIes
Controller

MPI 91/92 . .. NEW
STATE-OF-THE-ART
DISK DRIVE!
MPI91
(Single Head, 80 tracks 240Kf480K
S;",JelOooOO""'''·:) $389.95
MPI92
(Single Head, 160 tracks (8OfSide),
480KI96OK Single/Double Den-
~i!Y~n'knnatted i1aia' stDmge' . .. .. ,$499.95

The ~IRIUS 80+2 is adual sided, 70 trad( (35
per Side), highly versatile Roppy Disk umt. It
appears to the TAS-80' as TWO 35 track dnves,
yet COST LESS THAN HALF THE PRICE! Even
greater savings result, sinM data is recorded on
both Sides of the media Instead of only aSingle
side. USing the plug board, it mar be recon
figured for other computer systems, (The 80+2
operates as Drrve 0 and any of the other three
addresses (with the sandard Radio Shack Cable)
or as any of four drives (with fhe SS Standad
Cablel.) Formatle<l data storage is 806KJ
161.2Kbytes singleldouble density
SIRIUS80+2 $449.95

SIRIUS 80+
Perfect Add-Ons fOr Your
Computer System!

All ~+ Series Aoppy Disk add-ons operate a5
milliseconds track-to-track access llme (eight
times faster than the SA 4001 but are ExpanSion
Interlace limited to 12 mlli-seconds for the
TRS-80·.
°TRS_80© Tandy Corp.

Prioe
$2995
$374'
$4695
$2995
$3745
(low)
(low)

, ..29.95

Weight
33lbs.
33lbs.
33 "'.20 Ibs.

20''''
(""I
(""I

dard 180 day WARRANTY \the Open Frame
Power Supply warranty is or 2 years). Ail
Power Modules will work with either the RFD
4000cIB or RFO l000B case (color schemes
match also).

Dual Drive
Power Module (DDPM) . . .$139.95

Single Drive
Power Module (SDPM) .. 119.95

RFD 4000c/B Cabinet (for use with
Power Modules) .

The Single and Dual Drive Power Modules are
designed to provide DC and (switched) AC
power for one (the Single Drive Power Mod
ule) or two (the Dual Drive Power Module--
the DDPM will power three RFD 4CXXls or
4001s) 8" RoPDY Oisk Drives .. Many features
are mcluded for safe and reliable operation
and the Power Modules come with our stan-

SIRIUS 8" DISK
POWER MODULES

_x 10008 ... If you've been IooIdng
fOr a less expensive11_disc: drtve
but not wanting to sacrtllce qualItY':"
tills Is Itl

PRIAM's hlgh-perlormanre, k:rw-rost Winchester disc drMls speed up throughput and expand data storage
from 2{l fT'leQabvtes to 154 megabytes, And asingle cootroller am be used to operate 14-inctKtlSC dnves with
capacities. of33: 66, or 154 megabytes or ."oppy·<llsc·sizednves holding 2OaOO34 megabytes, Soil's easy to
move up In capaciIy, or reI1UM package SIZe, wiltlOul changlf1(l importaIlt system elements or perIormar.ce

• Fast, Unear Vo,i::e CoIl Positioning • DC Power required only! • 50 ms Average Positioning lime
• 10 ms !T<ldt:-Io-!T<ldt: positioning • Simple, paraJlellnterlace • !Xl ms Maximum Positioning rime
• Fully servoed headpositioning • OptionaJSMO Interlace • 6.4 ms Average /..iltency
• Dedicated seND tracks

RFD 4001, $569.95
Offers Quality and features found in drives costing much
more! _ Single or Double Density _ Double-Sided Drive _ Door Lock INCLUDED
_ Write-Protect INCLUDED _ 180 Day Warranty _ Compatible with Shugart
850/851 • Low Power Operation ensures LONGER LIFE!!. Model RFD 4001 offers
Data and Sector Separator
RFD 400014001 Technical Manual ...6.95
Connector set #3 (AC, DC, Card Edge) ..10.95
Connector 5et #4 (AC and DC) . . ...2.95

PRIAM
Hard Disks
Now Available
from SIRIUS
SYSTEMS!

THE PRIAM LINEUP
ModeIIDisc Size Ca ity Size
DISKOS 3350114'j 33~bytes 7" x 17" x 20"
DISKOS 6650 14" 66 Mbyles 7" x 17" x 20"
DISKOS 15450 14" 154 Mbytes 7" x 17" x 20"
D1SKDS 2050 8' 20 Mbyles 4.62" x 8.55" x 14.25"
DISKOS 3450 8" 34 Mbytes 4.62" x 8.55" x 14.25"
DISKOS 570 5,3 Mbytes lIoppy·size
DISKDS 1070 10.6 Mbytes lIoppy-size
All ~IAM DISKDS Olives have aTransfer Rate of 1.03 MbytesISec.
Optional SMD IlIterlace available for $150.

SIRIUS ~YTEMSofler cases and enclosures lor all PRIAM Hard Disk Drives. All 14'" Winchester
Dnyes Will mount In our 14"' Standard Case. The 8" Winchesters have two altematives: a single
dnye case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases mclude Power
Supply, internal cabling,switches, fan, extraAC outlet (not sw~ched, but fused} and possess very
adequate ventilation. Driye addressing is done on the rearofthe Case and nol on the drive ~eself

to proVide ease of use during operallOn. All WINCHESTER DRIVE Cases are Warranted .fOf afull
ye;ar and come in our slandard blue--blacl<. color scheme. Consult us for current aV8Jlabill!y and
pnClng.

Remex RFD 4000/4001
8" FlOppy Disc Drives
Double sided ...
Double densItYI I

•

TO ORDER CALL (615) 693·6583
• Phone Orders Accepted 9AM-7PM (ESDT)

SIRIUS We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check
or Cash and Checks (personal checks require 14 days to clear). SHIPPINGSYSTEMS ~ND H~NDLlNG: $!.OO per Floppy Disk Drive or 80+ Module. 5% for other

. , Items (a~y excess wllI.be refunded) _ Foreign Orders add 100/0 for Shipping
7528 9ak Ridge Highway & Handling. Payment In U.S. currency. Tennessee residents add 6% Sales
KnOXVille, Tennessee 37921 ""'67 Tax _ VOLUME DISCOUNTS AVAILABLE

The SIRIUS 80+3 is a single sidoo, 80 track,
':Ouad" density Floppy Disk un~. Dfferirlg 2Y3
times the storage of a Standard Radio Shack
dnve. the 80+3 greatly reduces the need for
diskettes correspondingly. Additionally,
because of the increased storage and faster
track-to-lrack access time, the 80+3 allows Ire
mendousr, increased throughput for disk based
programs.!! The 80+3 INCLUDES SIRIUS's
TRAKS-PATCH on Diskette. Fonnatted data
stera,oe is 204K140K8 bytes single/double
density.
SIRIUS 80+3 ..$489.95

The SIRIUS 80+4 Roppy Disk add-on is a
double sided. 160 track (80 per side), 5V."
monster! The ultimate in state-ol-the-art 5Y.·
ROPDY Disk techllOlogy, to 80+4 is seen by the
lRS-SO" as two Single sided disk drives. each

You gel both in the Remex 100081 For only $419.95 look "'b..' with 80 tracks. Thus, In terms of capaCity one
at what you get: • S" Floppy Drive. Single or Double Density """" 80+4 is equivalent 10 4% standard Radio Shack
• Hard or Softsectorirtg. Media Protection Feature. Single Density drives - asavings of over 73% (not to mention
Data Separator. 180 Day Factory Warranty diskette~!! I), (With a double density converter,

t~e available memo!)' IS h~ge!) The 80+4 IS
Door Lock Option ...$19.95 Write Protect Option. .$19.95 RFD 10008 Technical Manual .$5.95 Similar to the 80+2 In that it arnves configured
Interlace Adapter Connector Set #1 RFO t0008 CASE (for use as Drive 0 and any of the other three addresses
jREMEX-to-Shugart) .$14.95 (AC, DC, & Card Edge) ..$10.95 (with Power Modules) $29 95 (With the standard Radio Shack Cable) or as any

L.----------------------- .__._--I of four dnves (with theSS Standard Cable). The
• 80+4 INCLUOES TRAKS-PATCH on Diskette.

(The plug board is also included.) Formatted
data storage is 408K Single density or 816K
bytes double density.
SIRIUS 80+4. . .$624.95
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Program Listing 1. Printing Double-Width Characters on a
TRS-80.

EXPANSION INTERFACE
LINE PRINTER PORT

CARD EDGE

Double-Width Characters

All the manual says about
double-width characters is that

the two hex bytes 1Band 14 turn
on the double-width function,

while 1Band 15 turn it off again,
It took a bit of experimentation

to figure out how to use it with a
TRS-80.

First let me mention some of
the approaches that do not

work' LPRINT CHR$(23) or
LPRINT CHR$(151) accomplish
es nothing. Since the line printer

address is 37E8H (143120) it

would seem logical to POKE
14312,27:POKE 14312,14, but

that only works if the POKEs are

The Manual

The 18-page manual, definite
ly a rush job, is supposed to be
replaced by a better one. The

main text and drawings are legi·
ble, but the schematic is not.
Most of the manual consists of

set-up instructions and draw
ings showing how to load vari

ous types of paper, change the

ribbon and use the few controls,
A pin diagram is included for the

card-edge connector. There is
no exploded diagram with ac

companying part numbers, so if
something goes wrong, it will be

difficult to repair. A technical

manual is also supposed to be
in the works.

ribbon in a sort of "yank the

tablecloth out from under the
plates" routine. , understand
later ribbons will come in an

easier-to-use cartridge. Ribbons
are available inexpensively from

Radio Shack.

CUT 25,28

at each end of the platen are
easily accessible for manual

paper adjustments. There is no
waste when tearing off sheets.

The plastic printer cover lifts
off easily to get at the print head

and ribbon. In comparison to the

light plastic construction of the
rest of the printer, the print head

itself is quite a surprise: It's the
same one as used in the much
more expensive 700 series

printers and should last through
many years of service.

There is a little plastic swivel
near the print head that can be

turned to point to 1, 2, 3 or
LOAD. The manual is pretty

sketchy on use of this lever,
other than saying it should be
turned to "LOAD" (the most

counter-clockwise position)

whenever new paper is loaded.
Since the head is closest to the
paper on 1, I assume that the

numbers are meant to stand for
the number of sheets of paper

being printed simultaneously.

(You can supposedly print an

original and two carbons,
although' haven't tried it.)

The ribbon is a nightmare on

first sight-yards and yards of
ribbon (20 to be exact) lying
loose in a tray. No reels! There is

a Mobius twist in the ribbon, so

that both sides will be used. A

small drive roller pulls the rib
bon and can be twisted manual

ly counterclockwise to remove
slack, Ribbon tensioners are lit

tle foam pads glued tothe inside
of the case.

Ribbon replacements come in

a zip-pack which is placed in the

compartment and pulled off the

Fig. 1. Cable connections for the TRS-80.

'TURN ON WIDE
'ALL WIDE
'NARROW
'TURN ON WIDE
'ORS wrOE" TUV NARROW

CENTRONICS 730
CARD EDGE

Three Different Papers

The printer accepts three dif

ferent kinds of paper: ordinary
single sheets, eight and one

half-inch wide roll paper with
five-inch diameter and a one
inch core (sold by Radio Shack

for their 779 printer), or standard
nine and one-half·inch fanfold
paper with one-half-inch hole

spacing that tears down t08% x
11-inch sheets. A holder is in
cluded for roll paper. The pins

for fanfold paper are molded on
to the plastic platen and cannot

be adjusted for other widths.
A lever in the back can be

turned to a vertical position for
pin-feed or horizontal for fric

tion·feed. Large thumb wheels

printer to receive characters on

ly in the ON position, RESET
OFF stops the printing, clears

th.e print buffer and returns the
print head to the leftmost posi

tion. Unfortunately, there is no
self-test mechanism built in, so

the printer cannot be tried out
without hooking it up to a com

puter.

JI~L

H:I: •.JI<ABCDEFC ()
U1NOP
[~r~G

we
AUC OEF GH:I

10 'PRINTING DDUBLE-lo/IDTH CHARACTERS
~O LPRINT C!IRfC2!);CHlaCI1)
30 LPRINT 'ABCOEFG", X; 'HI,JK'
~O LPRINT 'LI1NOP"
:;0 LPRINT CHRIC~7llCHRICI~)

60 LPRINT 'ORS ': LPRINT 'TUV'
70 'USING STRINGS TO ALTERNATE HIDTHS
BO AI~CHRf(27)"CHRf(I~) 'AI_WIDE
90 BI_CHRI (27 )"CHRI (1:;) : 'BI-NARROW
100 Lf'RINT AIl'ABC ';BI;'DEF ';AI,'GHI ';E:I;'JI(L' ; 'ALTERNATE

new 100 CPS instantaneous

print speed works out to an
average of 41.33 characters per

second of actual printing.
Characters are formed by a

7 x 7 dot-matrix impact print
head and can also be printed in

double width.
The printer circuitry contains

an aD-character print buffer

which allows a maximum print

ed line of ao characters, printed

10 characters to the inch (six
lines per vertical inch).

The manual implies that if
more than 80 characters are
entered before a carriage return,

the line will be truncated and the
last characters lost; but that
isn't so unless you are using

double-width characters, where

the maximum 8-inch line width

could be exceeded in under 80
characters, As soon as 80

characters have been received
they are printed, the next 80 go

into the buffer and are printed,

etc.
An additional separate line

feed buffer can store up to 255

line feeds, each of which moves
the paper 1(6 of an inch. My

model (730-1) also has a built-in
automatic carriage return and

line feed, so no extra control
characters need be sent to get
proper listings,

While on the subject of line
feeds, there is one quirk. You

cannot skip an extra line on the
printer by typing LPRINT alone

as you do on the screen. In

stead you must print a blank
(LPRINT " ") or LPRINT

CHR$(138), which is the control
character 10 (line feed) plus a

necessary 128. There are only
two control switches on the

printer! One is the usual ON·

OFF switch, and the other is a

RESET switch which allows the
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the very first statement in the
program and only for the first

LPRINT following the POKEs; if
you loop back to the POKEs, it
won't work the second time

around.
These three methods do work:

1. If you only want to LPRINT

an occasional double·width
character, you can LPRINT
CHR$(l60) through CHR$(255);
these are the ASCII double·
width characters corresponding
to the normal ASCII characters

32-127.
Methods two and three are il

lustrated in Listing 1. Either

method requires that the dou

ble·width function be invoked
separately for each LPRINT

statement requiring it.
2. Type LPRI NT CH R$(27);

CHR$(14) as in statements 20
and 50. Anything in the first

LPRINT statement following will

come out wide, while a second
LPRINT in the same line will be

narrow.
3. Set up a string containing

the two bytes, and LPRINT the
string whenever you want wide

characters. You don't need to
bother turning off the wide print

function, unless you want a
combination of wide and narrow

in the same LPRINT statement.
In that case you would make a

separate string for "off." This
method is illustrated in state·
ments 80-100.

If you've read this far, you've

probably gotten the impression
that I'm sold on my new printer,

and you're right. I think it's a

darn good buy for the money.

The 730 is available in both par·
allel (730-1) and serial (730-3) ver
sions. Be sure to order parallel
for a TRS-80.

Making Your Cable

The cable required is a stan·

dard 34-conductor ribbon with

20 conductors to the inch. The

connector for the line printer

port of the expansion interface
is a 34-pin female edge-card

connector, similar to the one for
the CPU, except for the number

of conductors.
The printer requires a 40-pin

female edge-card connector

with the same one·tenth-inch
center-to-center pin spacing.
Anyone of the following con·

nectors will work: Centronics
#3123003Z, 3M #3464-0001, T&B
Ansley #609-4015M, or Win·

chester #53-40-0. The connec

tor used for the CPU interface
cable is also correct.

The diagram in Fig. 1 shows
how to make up a cable for the

TRS-80. Usually there is a blue
coating on one edge of the rib·

bon: Use this to keep track of
your number-one wire. The con
nectors come in two parts, with
indentations to hold the individ·

ual conductors in the correct

places.

When looking at the side of
the expansion interface, pin #1
will be at the top right. Insert the
cable into the expansion inter·

face connector, hold the two

parts together while you put it in

a vice and squeeze. No solder·

ing is required.
When looking at the back of

the printer, pin #1 will be on the

bottom left: Be sure you install
the cable in the connector as far
on the left as possible, leaving

unused pins on the right. Use
the same vice·squeeze routine.

After the connectors are in·
stalled, count over very carefully

from wire #1 (marked in Fig. 1) on

the cable near one of the con·
nectors, make slits through the

insulation swrounding wire #25
and #28 and cut out a small
piece of each of these wires. An

Exacto knife is good for this.
That's all there is to it

much faster than waiting for Ra·

dio Shack's cable.•

0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
0 1 2 3 'I 5 6 7 8 9 0 1 2 3 'I 5 6 7 8 9 0 1 2 3 'I 5 6 7 8 9 0 1

-----------------------------------------------------------------------
32 • t .. " 8- ( ) l« + , / 0 1 2 3 'I 5 6 7 8 9 • ; .... = :::- ?• '.
6'1 @ A B C 0 E F G H I J f( L M N 0 P Q R S T U V W X Y Z [ \ J 1- f-
96 oj. a b c d e f G h i j k. 1 no r. 0 p a r s t II V W X \,j Z { I } ~ I
160 ! .. 'II' ~I> % 8.- • ( ) )f( .+.

"
.... /0 :1. ;Z. ~:3 "'t ~':'; 6 '7 B <;> • ., .::: :::: :> ';>• •

192 @AE~CDEFG.iI.J.(L.MNOF~QR!3·rUVWXyZ[:"'- ::1 "i' ( ..
224 ~ .c:): t:.l (::- 1':.1 (.:~ -r-'" (;i h :i. ,.j k :1. IYI 1'-. (:) ,.-.-, (:.:e y'" ~:;. ·l·... 1•.1 v W ,.~ -=:~ :;.:.:-: -<: I :>...>, •

Fig. 2. Centronics 730 Character Set. Row + column = ASCII value.

COVER YOUR INVESTMENT

'GUlTAR;CORDS II •
Has 1'18 ent;....:!' th8Ulrt'dlspjayed",;th grllphit:. to teae/'i,the
~iw. o.otds t:ertbeadiled, deleted, cllMlged, placed in allY '

:;t:t:;d~~.~=:'!tI:S~~~;aa.::~~~f:rni~t,":~f~~~
'pracdcal ideMillm'ttseen lor pet'$(lnal eomputersl. $19.95

BARTENDER _,
64· recipes at-yOw disp<)1al, P"lCk a drink by r'\lIma, or h:om
i TOlatiflg.'li$~b'f lun ·th;e toocll of a k~:ShowS proper"/
gtaSi to use, with 8Ppeo-liog graphics. TI'!Jt tharnaUartd find
your favoffie" includes PiIlll,fuI1lda. ' $14.95:

SIGN1NG-'< , ' /
~;Jrll, ~ talk' .....th tlte:dell1·and,'Clumb. T'fP~ in any'pljrasj

:~~i~~Iho~~~~:~~::.~i~~~jr:d~~C~e~I~~~
have eonttOl oYl!'!: th~'Speed, lI"dwhsthllr ,or;not tli:e phrwi',
lIhows 00 the screm', ..if $0 the)etter'blling signedJt'tigh. ,,'
light~(l- ~ .. " .$19.95

FORMS·',,·;:
We al$Ol.:$rry form$ tQ-,d in ell y<:JUr p;:Q!lrll~i"g effOrb;
from d«wnentallo" to POKEi"!! and PEEKing. You will
be l'Iiost impretMd with our .CRT map that is eQual in sile
to-VOIlr 12" CAT, .o".el~rplat1lc.. Wril1l for Ciltelog iocludll;
SAS.E.

l'Dtwul:lM:1\ ""'100
PO 80,314 ((ltpl CI
M"I Eline. Fl3()69
~19()41143-S793

.W.",proof & o"oturoof

•hro o.e.,.oto, ColO"
S&<I<l'. Tan - e,..,.

1'1

Sind"'". """••yorcllrtl
1""luoo St.OO 10tpo.lIg•• rrd 1,.. 'lIng
0''1.... 0'" ... 1..lud. 13.00 ~l.g •.

OEALER INOUIRES INVITEO

'Clo'" e..:•." ".ug",","" ~in,1

·I",pro•." Re"."''''Y
°Longerlit.

"'" 225
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UTILITY

Got any axis to grind?

Scatterplot

HI CLS: PRINT······.····.· .. ••• .. ••• seA T T E R P LOT .

Program Listing

l!l REI'! INPUT HEADING' SCALE INFORMATION
211 PRINT: PRINT: PRINT: INPUT "TOTAL NUMBER OF X,Y PAIRS·; N
31 PRINT: INPUT "TITLE AND SCALE UNITS OF X Illl CHAA. KAX.)"; A$
411 PRINT: INPUT "TITLE OF Y (IS CHAR. MAX.)·; as
58 PRINT; INPUT ·SCALE UNITS OP 'l (l5 CHAR. MAX.)·; CS
fill PRINT, INPUT ·ENTER MIN. &. MAX. VALUES OF X (USE ,)·1 Xl,X2
79 PRINT: INPUT ·ENTER MIN. &. MAX. VALUES OF 'l (USE ,)·1 'l1,'l2
8ll DIM XP(N) ,YP(N) ,XC(N) ,YC(N): CLS
85 REM INPUT DATA AND CONVERT TO GRAPHICS POINTS
90 FOR Z-l TO N: PRINT Z: INPUT ·ENTER X&. 'I' (USE ,)·1 X,Y
100 XC(Z)-X: YC(Z)-Y
110 CLS: XP(Z}-(85!(X2-Xl)) ·(X-Xl)+34: XP(Z)_INT(X·P(Z))
120 IF XP(Z)_0 TIlEN XP(Z)-34
139 YP(z)-)7- (36! (Y2-'!'l))· (Y-'l'l): YP{Z) -INT(YP(Z»
149 NEXT Z, PRINT •••• W 0 R KIN G····: GOSUB250: CLS
145 REM PRINT AXIS TITLES &. SCALES
IS' PRINT @128,B$: PRINT .@192,CS: PRINT @640,·N_·;N: PRINT @184,

16' p;~;;;@fl,Y2: PRINT ~S23,INTtt(Y2-'!'l)!3)+YI): PRINT @261,INT(
((Y2-'!'l1!3)·21+'l'l): PRINT @119,'l'1n, PRINT @847,XI: PRIIn' @86I,INT«(({X2-XI1!3)+Xl)), PRINT l!875,1
NT( « (X2-XI)/l) '2)+XI), PRINT @889,X2

lee PRINT U28,AS
185 REIt PRINT AXIS AND SET DATA POINTS
198 fOR 'l-8 TO 38, SET (34,'1), SET 05,'l): NEXT Y
21B FOR x-n TO 121; SET (X,37); NEXT X
218 fOR '1'-1 TO 31 STEP 6, SET (32, 'l): SET 03, '1'1, NEXT 'l
228 fOR X_4ij TO U8 STEP 14, SET (X, 38): SET (HI, 38), NEXT X
238 fOR W-I TO N' SET (XP(W) ,YP(Wll, NeXT W
241 GOTO 248
245 RtIl SUBROUTINE TO COf'lPUTE CORRELATION
251 FOR W-l TO N
261 XT_XT+XC(W): XS_XS+XC(W) 12, 'IT_'lT+'lC(W): 'lS-ys+'lC(w)12
278 cp-cp+xc (W) ·YC(W): NeXT W
281 "X-XT!N, M'l-YT!N
291 VX-SOR ( (KS!N) - (ItX12) ), VY-SOR ( ('lS!N) - (MY 12) )
]18 R_( (Cp/N) -(MX·MY) II (VX·VY): RETURN

A. F. Genovese
Department of Psychology
Davie Hall
University of North Carolina
Chapel Hill, NC 27514

It is often useful in business or
science to examine one vari·

able as a function of another.

Many methods are available to
measure the strength of the rela
tionship of these variables. One
of the most common measures
is the Pearson Product-Moment

correlation coefficient (r cor
relation).

Calculating this measure is
relatively simple, and the TRS-BO

can perform the task with only a
few level II BASIC instructions.

The Scatterplot

Statistics are only numbers,
and it is often more desirable to
examine a graph of the data.
Such a graph is known as a scat·
terplot.

Formerly, machine-generated
scatterplots were reserved for
individuals having access to
one of the larger computers, but
microcomputers have changed
that. The graphics capabilities
of the TRS-80 are limited, but
they are adequate for this task.

The following program inputs
values for two variables and out·
puts a graph of the data as a
function of the variables. The to
tal number of pairs of data and
the value of the r correlation are
displayed. The routine can be
condensed to less than thirty
lines. The method is straightfor
ward and easily modified to con
form to individual specifica

tions.
The program begins by

prompting the user to label and
scale the axes of the graph.
Since the procedure is simpli
fied, numerical scale values are
limited to integers. Theoutput is
designed to center two and

three-digit scale values, but

should be easy to alter.
A counter is provided to as

sist with long data entries. Us
ing a conversion procedure, pro

portional values corresponding
to the X and Y function set are
generated_ After allowing for pe
ripheral printing, the resulting
graph is often smaller than the
field from which the data origi
nated, but in most cases this
limitation is tolerable.

Following data input, the cor
relation statistic is computed.
For those not interested in this
information, simply delete the
subroutine and the reference to
it.

Once these steps are com
pleted, output begins. Because
the PRINT @ format is used for
labels, scale values and statis

tics, these statements must ap
pear before the set commands
(trailing blanks of a PRINT @

can interfere with a previously
executed set command). The
axes and data points are then
printed, using the set command.

Because the Y side of the set
coordinates are larger units
than the X side, the data points
appear as rectangles, rather
than squares, though this, too,
can be altered.•
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~
ALL

• ~~§

YSTEM
PRODUCTS FOR

THE TRS 80· SMALL
• 'ii'W&~§

YSTEM

NEW!
1'1...00 - $19.95. ~d.ou Disk-Pencil to Radio Shack low.r en. lOOdificuion.
Also .dIll sinol. oag. ori<lting al'ld s'vl!'raoL othrr new futures.

SCtI""llD - 114.9'5. Add TIIS2Jl print driver, or ..dd h..ndsh, •• /lin.frrCl
(ontrol to IIS-232-( driv,r in hdio Shad's $CRIPSIT (disk v,rsion onlyl.

VllISTLEI: MOllE (ONTROlLEI 11ITUFACE - 134.95. Nev h.. 'th.,),. product Ihlt
controls ligllts, 'pOli",."n, cOIIput .. r ~r;ohrr.ls, d.. rkrOOOl li."s and oth,r
1'5 1I0lt devicn .,,.,,hue in your house' SOft .... re controlLed by CI,snlU
e.blr. Un w;th S,urs or eSt H_ ControL Sysa_ ... ith ultruo"ic ootion.
Ass.-tltrd. tnUll. ntf-conui ....d••nd includes ellSic soh ......

PROFESSIONAL SOFTWARE
MEII! ELECTIlI( I'(IfCll-1IB FOR I'IOOEL-II. Super Pencil ..ersiQn runs under
11SII05 0' (P/I'I. ,"utOOlltic cenler;n9. dynl.ic Qrint for.att;ng. single-Qag,
Qrinti~.eIC. Bulfered keyboard eli.inates .issed c"lra(ters al line ends!
lI;ablo. NH. Q.....e versions include bold face print. vlri,ble s:>lt(h. & .ore!
TRSIIOS I'(NCI\.: Stand.. rd Qrinur • s3l5; D;Olblo. NH. lIu.e (sQecHyl • S350
CPIII PENCil: Standard printer - sl75; Oilblo. NH. lIu.e (specHy) - S300

ELECTRIC PEJlClL FOR l'IODEL-I: TAPE-S99.95. 0ISK-S150.oo. Popular video
editor lor (ruting ano:! nv;ng tul filn. Pr,nts fo ••atted (ooy .. it" right
justifiution. page titling t .......bedng. nc. uoper use only. or lower
cue .. ilh .OOification. 'l'C/uires at leasl 16K.

UTILITIES
Rsa-,?: UCHI. LAMGUAIiE "OIIUTOI fOR 161: ns-so's - $26.9'5
15'1-20: THItf:£ YUSIONS OF RSR-2 fOIl DISk $'f$TatS - 29.95
I5a-Z "(LOCATOR: PUT lsa-2120 AJlYWHUE III IlEJ'lIfIT - 9.95

.SIl1l: ENHAJICED RSII 1IOtl1T01l fOil THE I'ODEL-II - S39.95. hlOCIuble version
of ISII-20 plus Scre", edilOr lOt" .OOHy'ng either .~o>ory or disle seetors in
bolh He. and ~SCII. wlil screen scroll;~....d for ••tte<l seri.t or "... llel
,,';nting. Sold on self-booti .... disk; directiOtls to Slve IS TRSIIOS f'le.

"nhin, L,n9U'lIe .onitors "ith 1-80 disasu.bler! IlEX and AS(II .e..,rr
d1,lJl9s; EOIT. I'lOVE. EX(HA~GE. VERifY. fILL. ZERO. TEST. Or SEAR(H .e.orr.
rtJd/"rit' SYSTE" U1on. enur 81lE.l.I(POINTS. PIlINT .. ith TIlSlJl O' (ent.onics.
rUd/"riu dis~ unors directly! IlS"-l U~ 10Jds at top 01 161: \.EVEL lor
II; RSfil-lO d;s~ includn 3 ""s;ons for 16X.- 3lK and 481:.

CPIII OPERATING STSTEII: IIODEL-I - S145.oo; 1I00EL-1J - S110.00. The
8011011110 "Soft ..are Bus" for TIS-SO'S. Ilodel-l intludes 11lSnl and IS-23l-(
sohwart. Ilodel-ll supports s;ngle and double denSlly dHks. and reads
TlSOOS files. "Mly un;oue utHHin i"cludeo ;n bol" vetS'ons!

PRINTER SUPPORT

O(V-'; tC*VEIl SUTEI' Plt06I:.utS TO OISlC fillS -S9_9S. E.e'utt .I.dven1utt.
Air Raid. RS\.-I. ESP-1. r-SlM>. etc. f.e- dis~. ev", if they inUrfere "ith
TRSIIOS! Ne .. v,rsiOO" ..or~s "Hh TIlSOOS l.3.

Tism PlINTER INTERFACE - S59.95 Asuotttec & teslfd ",;nlf' inlfr!l" for
15132 or lO-.il Current 1000 odnters. £'p'",;on ,nlfr!lce not (fauired.
Print f.... level-II BASIC. CP/". B.\SIC-1P. ELECTIlIC PENCIL. etc. St~nd.rd

(lsutte soft".re included. Add sl.OO for S~'OP,ng.

BASIC-'P; LEVEL-' SASIC \11TH PltI~TlIfG! - 519.95. Ilun anr LEVEL-I BASIC
Progr.. on your 16K Level-l. PLUS lPlllHT and LUST "ith Our TIlS23l or
(enlron;cs. Furnished on tape; COln be uud fro. disk.

TISl3l "fORlUTTER M SOFTWARE PACKAGE - S14.95. Adds Dlge Ind l,ne lenglh
control. printer oause. ··sOlart'· line ter.inltion, etc. 10 TISl3l.

MACHINE LANGUAGE GAMES
All 110111. SUIIUDE or ISl-l; - S10.00 ... ch. all J for S15.00

'SIIl3l:
PENl3l:
EOTlll:

Adds RS-l3l-( caolbilily to ISfil-lIl0 .onilors - S9.95
IIS-232-( for cassette vfrsion Hectric Pencil 9.95
tIlSl3l and IlS-23l-( for 1I0e version of ED14SI! - 9.95

A111A111; A suoer shooting glttery; our /lOst populI' g....e. Ground blud
.iuile llunther shoots high speed Olircraft! HCHJrS of fun! OTHER PIODUCTS FOR THE Tl5-80

BUIlC.I.OE; ··SIlEHOUr·' lor tile TIS-SO! Sreak through 5 ",lls with
high-soeed bill and keybo.rd controlled p..ddle' 96 different options!

ESP-1: Sl9.95. Ass~..bler. Editor. fI\on;tor (8080 ,,~lO¢nics)

lST-1: 8.00. listing of Le..,I-l SASI( with SO~f co~..ents

SMAll SYSTEM SOFTWARE a P, O. BOX 366 •

IlSL-1: Enter Qatterns with repeltin; ~eybo.. rd' Save p.. tterns <)n taQe (4
furnished). Play J<)hn Conway's LIFE. ~AST - ..bout 1 second per gen"U;Qn!

SMlll SYST£M SOfTWARE III P. O. BOX 366 • NEWBURr PXRK. ex 91320

CP/Pl t .. O;gilal R"e"rcn. Inc.
See y<)"r d.... Ler or order dir"cl.

TIlS-80 tn Tandy (orp.
(litH. htid,.nls .dd 6% ta. ....30

NEWBURY PARK, CA 91320

w 0 R D
Processing

in

BAS I C

DEVELOPED ANO SUPPORTED 8Y ANDREW
IolACtEN REGISTERED CNl. ENGfEER

Complete P..-ogram Package~~
Wilh lnstruclioo Manual \i~

HERES HOW! l,lnput data to secretary
2. Into computet" 3. Printout back to me.

PRESTO! Subdivision cales in 1/2 the time
of a progammable calctJator.

~ MICROCOMPUTER SOFTWARE DOES:

• TRAVERSE GEOMETRY

• COORDINATE GEOMETRY

• PROFLE GRADES

• RADIAL STAKEOUT

• CIRCULAR CURVE GEOMETRY

• CIRCULAR CURVE STAKEOUT

P.O. BOX 521 Lowell, MA 01853

3 • Disk timing program.
Meter Type numerical and
statistical screen displays.
Very easy calibration of all
type drives.

4 • Cassette test programs.
Writes test data to tape, then
displays all errors on screen.
Use to check all facets of
cassette operation and dupli·
calion quality,

1 • Memory based printer spooler,
overlap processing and 1/0.

2 • IBM based terminal driver,
EBCD and correspondence
code. Full ASCII character set
with overstrikes, Scripsit
ZAPS.

SEND FOR FREE FL YER

SPECIAL OFFER
programs plus the Manual for

$14.95
ALL4
only

ULC UPPERllower case that is
fully compatable with
Radio Shack's kil $4.95

NUM Listing without line num
bers for the final
copy. $4.95

TERM No more line listings that
run off the page $4.95

APOS Allows BASIC to save text
as program files $4.95

"WIZ" Our manual on word proc-
essing with BASIC $4.95

These programs run on any level II
cassette or disk system and can be
turned on or off from BASIC.
They are distributed on cassette tape
with instructions.

Calor wtitllior fREE "'fORMATION PACKET (714) 755-4033

1431; So, CEDROS, SOLANA BEACH CA. 92015

4&1$=SVSTEMS
CIVIL ENGINEERWG • - ... 95

- The bottom line 
COST: $9.95 Each + .75 postage

MA Orders + 5% tax .... 235
ViSA!

MASTERCARD

Pro/essional Data Corporation .... 237

100 Broadwav
North Haven·, CT. 06473

(20JI239·7671
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GRAPHICS

Even if you don't know an asteroid
from a hypocloid, have fun with these programs_

Curve Plotter

Photographs by William R. Tinsley

Photo 1. A many-leaved rose using Program 1 with S = 8, A = 3.5
and line 30 having 0 TO 4 ·PI STEP 2·PI1180.

~
" \/ ,It' ,

, ~, ,8, •~ ,

('" "','" ,: :,' I ,.I .. 'J
• '" It. •

, , I ., :' II ) 'tl"" ~ II': ... 1, ,
( .. I." , I \ ~ I~ ii' ,. 1,,)

• '" II' •

8 "'"' jL ,,"', " ," '''j',",' \", .. ".'
l' · · .., ,
.,' /\ II.

9

oA

S

10 ON ERROR GOTO 130
20 PI:3.14159:W:2·PU60: I:W
30 INPUT "SCALE FACTOR"" "; S:

INPUT "CONSTANT: "; A
40 CLS
50 R:AlI: REM THIS LINE IS

CHANGED FOR OTHER POLAR
CURVES

eo FORJ=1T02:1=-1
70 X:65+4.9.S.A·COS(I)
80 Y:23-2.3.S.R·SIN(I)
90 SET(X.Yl

100 NEXT J
110 1:I+W
120 GOTO 50
130 RESUME NEXT

Program 2.

These combinations have
bounded values for the parame·
ter I (such as a to 2n, or 0 to 4n).

For interesting figures that have
unbounded parameters for I use
Program 2.

1 there are two loops. The
curves are called limacons of

Pascal.
Here are some other curves

created by changing line 60, and
by increasing 2· PI to 4·PI in line
50. Freeth's nephroid has R ;;: 1

+ 2'StN(1/2 + Al for its equa
tion (try S = 3,A = ). Folia are
given by R = COS(I)·(A·SIN(I)f2
-1)(try S = 10,A = 3); and the
equation for Cayley's sextic is R
= COS(1/3 + A)t3 (try S = 11, A
;;: 3 and see where the loop is
toeated).

Changing the constant A in
either Freeth's nephroid or Cay
ley's sextic rotates the figure.
Experiment by observing the
orientation of the loop in
Cayley's sextic for the following
S, A combinations.

s191~
ATJT4T4l6T5T3.5

Be sure to use the BREAK key
for every new curve. Note that
the larger the S, the larger the
figure; also that when A is an in
teger, there are A leaves for A
odd, but 2A leaves for A even.

For non-integer A, the leaves
overlap considerably and the
figure appears incomplete. To
complete the figure a larger
number than 2* PI in line 50 is
needed (try 4' PI, or some other
multipte of 2·PI).

Now use R=1 +A-COS(I) for
line 60. If A = 1 (and S of per
haps 5), the figure is heart
shaped (a cardioid), if A = 2 we
have a trisectrix (let S.be 4); for A
<1 there is one loop, and for A >

leaves, try the following choices
for the scale faclor S and the
constant A_

10 ON ERROR GOTO 120
20 PI==3.14159
30 INPUT "SCALE FACTOR == "; S:

INPUT "CONSTANT: "; A
40 CLS
50 FOR I""OT02.P! STEP2·P\l180
60 R: COS(A.I): REM THIS LINE IS

CHANGED FOR OTHER POLAR
CURVES

70 X:65+4.9·S·R·COS(1}
eo Y:23-2.3·S·R·SIN(1)
90 SET(X.y)

100 NEXT I
110 GOTO 110
120 RESUME NEXT

Program 1.

curve equations, in polar form,
with bounded extent.

Enter the program and type
RUN. When the input prompt, ?,
appears use 10, and then 2 far
the second input prompt. A four·
leaved rose (rhodonea) is
sketched. To terminate the dis
play, press the BREAK key.

Ta obtain other rhodonea,

with different numbers of

Polar Curves

The polar coordinate curves
are plotted as if the screen were
a sheet of polar coordinate
paper with the pole at the center
and the polar axis horizontal.
This axis is not displayed with
the programs given here.

Program 1 is to be used for

HOW would you like to use

the computer to create
string art type figures? Or how
about a constantly changing
display of curves to fascinate

and delight the kids on the
block?

Here are six simple programs
for video screen displays. The
names and equations of several
exotic looking curves are includ

ed. The curves are in polar form,

parametric equations, and in
circles or lines. .

A scale factor must be input
to determine the figure size
(some suggested scale factors
are included for experimenta
tion).

The programs are written for
the TRS-BO's display area of 128

by 48. The origin of the curves is
near the center of the screen (at
65, 23), the x-axis is horizontal
and the y-axis is vertical (the two
axes are not displayed). To sim·
plify the programs and allow the
visible creation of the curves as
the angle parameter changes,
BASIC has been used for the
curve generation instead of
assembly.

David R. Cecil
Dept of Mathematics
Texas A & I University
Kingsville, TX 78363
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QUALITY TRS-SO SOFTWARE

KEYWORD Indexing System

.\ li(,Io:.« ..f Pfl'lln1ttS r..... r "Ill (ruk 11 (\ala ilk un db<.:. boolld an
lInd.:. "f .ll ...." ..m:n'~.of -K.:)"*.>rds-ln Ilk: tal ..i 1M data Ilk
.nd ..n.... IIM/ulrk' .... ,..,.,..hb In~, 1M ilk IOSIR1l 11K Iflda,d
....,..'.""., 'Ow S)SKm ialun.:,..

-",.lbl.: r.:wrd knjrh~ "lIh .......U......,,1010:00
elkkU"., ,of nu.. k"",oob (nom loW_' III s~m
e".nd·· .., .... "",..- "'Ilk k... ln~ulrk'
-Inr,rill" fu' 1I....:r 'Hill.:" lnqulrk.•
KnWOIm I'IlEX-2dls.; UK()OS~ISk:'" 5)9.95

SORTS for HOME and BUSINESS

A.E.M.
Computer Services

Now Offers:

Special Introductory
Package for

TRS 80 Model II ©
·CBASJC~OsborneC General Ledger
-CBASICc Osborne~AccounlSPayable Receivable
.CBASIC c A.E.M.'s Integrated InvoKing
.CBASIC c Osborne C Payroll
-Demo DISC

eAcrounling Manuals

,111 for $850.00
\ISO'S Id"hoaT CP M'

pro9r"ms in I OrlIJl' snllrn'

OshoTn(-'< Programs $195.00/ea.
A EM,'s Inll'gr,lll'd InVOKing $250.00
CBASIC < CP M < Together $250.00
A«('{llmtlllg Manuals $20J)Qlea.

Osborne© Extended
Osborne Basic Accounllllg SYSlem

mll?9rated WIth mvoKlng.
Insurance. invenlory. etc.

DR. HOWE'S SOfTWARE
For the lRS·80 ('j

MAC~IrI:~~(UAG(
MONITOR _3 _. . _ SJ9.95
DIsassembler; memory displays: memory move,
search verify, and modify; reild i10d write object
tapes: hexadecimal arithmetic: object code reloca·
tor; unload programs lor disk; symbolic output
tapes: 4,·page instruction manual.
MONITOR '4 $49.95
Same as MonItor .3 but addS: silve i1nd (eild disk
liles; direct input and oulput 01 disk sectors; send.
receive, or talk to another computer via RS·232-e in·

~e~:~~ VEA~~cA~i.~~~~~~~~~.~~ .~i~~ $49.95
Enables your lAS·SO to be used as a remole terminal
10 a time·sharing system. Suppor1S lowercase and
lull range of control keys. Au/omatic transmission
between memory and host computer. Much more.
PACK/UNPACK , .. , , , $24.95
Increase disk file capacity by 33% with NO NEW
HARDWARE. Apphes only to string data In random
flies. Ideal lor mailing lists, etc.
GAME OF "LIFE'" , ,. . $5.95
John Conway's game 01 '"life'" shows patterns evolv·
ing and changing swiftly before your eyes. A daul·
ing demonstration program!

IASIC SOFTWARE
MAILING liST $69.95

~:~~'t~~~sA~~,i1~~~e~i:,t ~~~~;~,~r~~ ~~e~a::~hrn~

~~~~tg;~;~f~SI~~CoUNlING $49.95
Based on Dome Bookkeeping Journal 11612, keeps
track of income, expenditures, and payroll lor a
small business of up to 16 employees. Dally, month
ly, year·to-date summaries.
HOME BUDGET $49.95
ChecktJool( maintenance combined witt! recOrds 01
iocome and monthly bills. Monthly and year·lo-date

~~~:::~;~~~~~aJ::Em~~~i~~ $29.95
Deline files 01 any description and maintain on cas·
selle Of disk. Add, change, delete,find, sort, justify,
print, line print, total fields, wrile.

HOWE SOFTWARE ..-'03

14 Lexington Road

New City, New York 10956

(OJ TRS·80 is a registered trademark of Tandy corp.

735 Lama Verde, Palo Alto, Ca. 94303
Phone: 415493-8186, TLX; 345567

..-,.-
SOFTWARE LABS

User Friendly. Big Software for your Micro;
THIRD GENERATION SOFTWARE for your

5-100, Multi-Bus, TRS-SO, Zilog, Mostek or Prolog

Now Available Exclusively Through:

Announces
Electrolabs

NE\I\I "UNIX-·· Operating System for
like" Z-BO

OS-1 OS-l (Including Debugger, "UN IX-type"
edilOr, Linker·Loader & , V,. update)

OS-'
"

truly breakthrough 'he
S249, ,n mIcro "C" Compiler 5600world! OS-'

"
NOT a "control program fo' micros" (Whitesmiths')

bu' is, instead a large, professional operatmg system Microsoft Compiler Interface (Interfaces
designed '0 lower 'he cost ,nd improve the quality MS ForHan & Cabal compilers directly
of proqramming efforts. OS-1 provides a "friendly '0 OS-1. This allows compiler output
human interface foe both system programmers and

10 "Command" OS-' Routines. The
users. Finally, with 05·1, ,he capability of a Z·80 Eleclrolabs' Software Group considers
system

"

vast Iy expandeci. this interface indispensable. Contains
0$·, appears exactly lIke UNIX '0 the user, over 100 separate routines) S49

and includes VIrtual i/o. "set lIy and "login" comm·
ands, a shell. a hierarchical "tree" Iype file structure
with 16Mby file size and an unlimited no. of files Manuals:and devices. OS~l allows the extremely useful "pipes"
,nd "filters" '0 be implemenled. OS-! also provides (Price applies 10 05,1 purchase)
fo, up '0 1024 users and 64 groups and security Introduction to OS-1 160pgl S15foe users, groups, fifes and deVices. OS-l occupIes
12Kby and comes with a 4Kby "enhanced'· cp/m OS-1 Users Guide 115Opg) S35
adapter whIch runs ALL cplm and most CDOS pro· Sys-Gen Manual for OS·1 140pg) S10
grams, Source code " supplied with adapter. SET - - . - 545

EXTRA!

8" Dual Floppy Add·On for lRS·80 Now Available!
Runs CP/M Programs! Includes: Dual/Single Density
(Up to 1 mBy), RS232 Port. All for $2495,00

• Name Property of Digital Research •• Name Property of Western Electric
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Photo 3. Cardioid using Program 4 with a fixed circle size of 9.
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Photo 2. Hypocycloid using program 3 with S = 2, A
and with lines 52 through 59 and line 105 added.

9, B = 2

String Art on the Computer

Constructing curves with the

computer is done in much the

same way that string art figures

are made. To illustrate the
possibilities let's construct a

cardioid (the heart-shaped
figure mentioned earlier) and an

astroid (a four-pointed star, or
hypocycloid of four cusps).

For the cardioid begin with a

fixed circle C and a fixed point

PF (use the point on the circum-

S 12 10 11 12

A .75 .4 .8 .67

B 0 .75 2 2.8

C .8 1 .9 .7

30 INPUT "SCALE FACTOR ="
s: INPUT "CONSTANTS
A.B,C": A,B.C

50 FORI=OT010. PI STEP
2·P1190

60 X1 =SIN(Aoi + B)

70 Y1 = C·SIN{I)

Here are some choices you

might want to try.

S 2 2 1 3

A 5 9 16 9

B 1 2 2 3

Epicycloids are obtained by

tracing a point on the circum
ference of a circle rolling on the

outside of a larger fixed circle.
To sketch these you need only

change the + in line 60 to a 
and change the AlB in lines 56

and 58 to (A - 2*B)/B. Some in

teresting patterns are obtained

with the following choices.

Epicycloids have (A - 2- 8)/B
cusps when this number is an in·

teger, and A - 2* B cusps (lying
on the fixed circle) in B revolu

tions when A - 2*8 and Bare
relatively prime with A 
2-B>B.

If you delete lines 52 through

59 and line 105, and change

lines 60 and 70 to read:

60 Xl = COS(I)/(1 + SIN(I)t2)
70 Yl =Xl.SINO)

cusps (vertices)? Also if A - B is
larger than B and if A - Band B

are relatively prime (no common

factors except ± 1), you see A

cusps in B revolutions? Finally,
did you note that when A and B

are not integers, the figure is not
completed symmetrically?

If you would like to see the
larger fixed circle, add the

following to Program 3. Try this
with some of the choices for S, A

and B suggested above.

52 FORJ=1T02
54IFJ=lTHEN60
56 Xl =AlB_COS(l)
58 Y1 =AlB·5IN(I)
59 GOTO 80

105 NEXT J

the resulting figure is called a

lemniscate of Bernoulli. A nice

sized sketch is obtained with S
;; 9. (Note the constants A and

B are not used here, but you can

input A ;; 1 and 8 = 1 when ask

ed by the program or delete the

last half of line 30.)
Some very interesting curves,

called Lissajous figures, or

Bowditch curves, can be ob

tained using parametric equa

tions. Make the following

changes in Program 3.

S 2 2 3 2.8 3 6

A 5 9 10 7 9 7.2

B 1 2 3 2 3 4.6

Program 3.

Program 2 creates a hyper

bolic spiral (try S = 15, A = 1). A
cross curve has R ;; A*SQR(11

COS(I)t2) + (1/SIN(I)t2) for line
50 (try S ;; 1,A ;; 3). You can in

crease the number of plotted
points by changing the 60 in line

20 to 120.
A folium of Descartes is plot

ted if line 50 is R ;; A*SIN

(1)-COS(I)/(SIN(I)t3) + COS(I)t3).

This has an interesting shape
for S ;; 2, A ;; 5. Many other

curves with pol~r equation

forms can be handled with Pro

grams 1 and 2. Some of these
curves will be presented in

terms of parametric equations.

Parametric Equation Curves

Program 3 modifies Program
1 to allow parametric equations.

The program is designed to sim
ulate plotting in the Cartesian

plane with usual graph paper.

10 ON ERROR GOTO 130
20 PI=3,14159
30 INPUT "SCALE FACTOR =' ; s:

INPUT "CONSTANTS A, 8 ; A, 8
40 CLS
50 FOR1=OT08_2.PISTEP

2-PII90
60 Xl =(A - 8)/8·C05(I) +cos

«A- B)/8·1)
70 Yl=(A-B)/B.SIN(lj-SIN

((A-8)/B_I)
80 X=65+4,9.S.Xl
90 Y = 23 - 2.3.S· Y1

100 SET(X.Y)
110 NEXT I
120 GOTO 120
130 RESUME NEXT

The parametric equations for

the curves are in lines 60 and 70

with the x-coordinate called X1,
the y-coordinate Y1 and I for the
parameter.

The equations already listed

in lines 50 and 60 represent the
roulettes called hypocycloids,

and give the curve traced by a

point on the circumference of a
circle rolling on the inside of a

larger fixed circle. You might

want to start experimenting us
ing the following choices.

Did you notice that if (A - B)/B

is an integer, there are AlB
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SUPERIOR SOFTWARE PACKAGES
FORTHE
DISK BASED TRS-80'
SMARTIERM -$79.95
UNQUESTIONABLY THE BEST
SMART TERMINAL PACKAGE
FOR THE TRS·80
-True Break Key
-Auto Repeat (Typomatic) keys
.Programmable 'soft' keys
-ForwardfReverse Scrolling

Multipage Display
-Transmit from Disk File, Screen

or Buffer
-Receive to Disk File, Buffer or printer
-Multi Protocol Capability

SPOOL-80 • $39.95
A TRUE OISK·TO·PRINT OESPOOLER
FOR THE TRS·80
.Print Disk Files While Running

Other Programs
• Prinls Compressed Basic Files
.Includes RS-232 Driver for

Serial Printers

CALL US FOR YOUR CUSTOM
SOFTWARE REQUIREMENTS

MICRON, INC..... 73 Model II
10045 Waterford Drive Versions
Ellicott City, MD 21043 Available
(301) 461·2721 Soon

* TRS-BO is a Trademark of Tandy Corp.

Assembled and tested. .. $179.95
Includes case, power supply, ribbon
cable, parallel printer port, serial
port and TRS-BUS connector plus
smart terminal software (please specify
level I or III.
NY ,esidenls add 7% salts lax.

The COMM-80 is the only interface you
need to turn your TRS-80 Level I or II
into a timesharing terminal with provi
sions for a printer. The COMM-80
combines the most used features of the
RS expansion interface in a low cost
unit containing a built-in RS-232-C inter
face (SO· 19,200 baud software select
ablel. a full 8 bit parallel port 134 pin
edge card Centronics compatible) and a
TRS-BUS connector for future. expansion.
Up to 16 units can be chained together
and addressed separately. Interface
your TRS·80 to all standard RS·232·C de·
vices including modems, CRT Terminals,
printers and other computers. Smart
terminal software
(will run in 4Kl
is included at no
extra cost.

As leatured in:
"I/O Expansion lor the TRS-80"

BYTE, June 1980

Send check or money order to:

Available for immediate delivery.
Warranty honored at any Radio Shack.
Add $7.00 shipping and handling in
continental U.S.A.
Tennessee residents add 6% sales
tax.

4K Levell was $499.00

NOW $440.00

16K Level II was $849.00
NOW $699.00

Radio Shack Dealer
103 Pico Court

Hendersonville, TN 37075
Phone 615·824·5762~

.... 256

"Tandy trademark,

lRS-SO·

SPECIAL

FOOTBALL
~ TRS-80*

FERIN ENTERPRISES .... 252

6310 Underwood Ave. S.W.
Cedar Rapids, Iowa 52404

"TRS·50 IS a lIadem3,k 01 the Tandy eo,p.

Radio Shack Dealer
Computer Systems Center

Now you can play loa/ball al home on your Level I 4K
TRS-BO°. You and your opponent plan strategies against
each Ofher. The compufer analyzes the olfenS/ve and
defenSIVe plays ana calculates yardage lost or gamed.
Send t 19.95 for your looloall casselte and mstructlons.

12,~O ~QU&1lra1l

'U11Oll ama:
11 :KOJl& ,~

) T1Kl OlIn ,

GrnllI5I

l~~'~
• ~n

10 tId 0I1f
., IlUlU....

-1 0" T~'u:II
2 PO .U.
} Q. UIWI.._.
,,-
..~ ..:IoS,

(If you own IBM SelectriC or e(!Ulvalenl)

IHS-311'~ t,,,,~....rk 01 lIMy CO'P.

To order call 15161374·6193
or write: The MicroMint Inc.

917 Midway
Woodmere. NY 11598
Dealer inquiries invited.

(201) 569-8769 .... '49

writer.

• Can be installed in 5 seconds.
• Software. a versatile Simple Letterwriter, in

cluded.

A TRS-80 WORD PROCESSING
SYSTEM FOR LESS THAN $600

T urn your typewriter and TRS·80 into

a new word processing system with a
new device. the "KGS·80".

• Plug in compatible with TRS·80.
• No mechanical modification to the type·

KOCiYOSHfi
179 Riveredge Rd. Tenafly NJ 07670

DEALER INQUIRIES INVIHD
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Photo 4. Astroid using Program 5 with A-value of 5.

MACO MANUFACTURING ..-318

1383 Airways Blvd.• Memphis, Tenn. 38114 • (901) 452·9510
"TRS·BO" is a trademark of Tandy Corp.

10 ERROR GOTO 210
20 RANDOM
30 N==7_RND(0):T==RND(4)
40 S == RN0(6)
50 CLS
60 PI==3.14159
70 FORI==OT06·PISTEP2.PII180
80 ON T GOTO 90,100,120,130
90 X1 ==N-COS(I)+COS(N-I): GOTO 110

100 X1 ==N-CO$lI)-COS(N.I)
110 Y1 == N ·SIN(I) ~ SIN(N·I}:GOTO 150

120 R==3+2.COS(N-I):GOT0140
130 R=5-SIN(N-I)
140 Xl == R.COS(I): Yl ==R.SIN(I)
150 X=65+49IS-X1:Y==23+23IS·Y1
160 SET(X,Y)
170 NEXT I
180 PRINT @960, "T == '": T, "N =': N,

"s=": S;
190 FOR J == 1 TO 1250: NEXT J
200 GOTO 30
210 S==S+l:RESUME50

Program 6.

denly disappears, the random

size is too big for the screen, but
don't worry! The curve will reap

pear in a smaller size.

References

A Book Df Curves by E. H. Lock·
wood, Cambridge University
Press, 1961.
A Catalog of Special Plane
Curves by J. Dennis Lawrence,
Dover Publications, 1972.

Photo 5. Random pattern using
Program 6. The value of Nand S
is displayed.

After each curve is con

structed the values for T, Nand

S are displayed for a short
period at the bottom of the

screen. If you don't want these
values shown, delete line 180. If

you prefer fewer points drawn,
change the step size in line 70 to
2* P1/90, or 2- P1/60, etc.; more
points may be obtained with

2· P1/360.

In line 70 the parameter I

makes three revolutions (0 to

6n), If more (fewer) revolutions
are desired, change the 6- PI to

10-PI(4·PI), etc.•

The astroid can also be gen·
erated using ellipses since the

envelope of the ellipses X =

A-COS(I), Y = (1 - A)·SIN(I) is
the astroid X = V.-(3-COS(I) +
COS(3-1)), Y = '1.·(3·SIN(I) 
SIN(3-I).

10 ON ERROR GOTO 120
20 INPUT "A·VALUE"': A

30 CLS
40 Q:4.A.19/20

50 FORX== -QTOQSTEP4_N20
60 FOR xx == X TO 0 STEP ~ mo
70 Y==(1-XXJXj.SQR(16.Ai2-Xt2)
80 SET(63+2,4_XX. 23+Y)

90 SET(63 + 2.4.XX, 23 - Y)
100 NEXT xx. X .

110 GOT0110
120 RESUME NEXT

Program 5.

You might try an A of 8 or 9 for
a nice sized display. If XO + A in

line 110 is changed to XO - A,

the cardioid is turned 180
0

since
the point PF is now on the ex
treme right of the circle.

Lines instead of circles will

generate the four·pointed

astroid star. With x- and y-axes

positioned so the origin is at the

center of the screen, and a line
RS of fixed length 4- A, we draw
several copies of the line with R

always on the x-axis and S
always on the y-axis.

Program 5 allows different

choices for A (values between 4

and 7 give nice displays) and

draws the RS lines two at a time.

one above and one below the
x-axis.

Program 4.

10 ON ERROR GOTO 170
20 INPUT "SIZE OF FIXED

CIRCLE"': A
30 CLS
40 PI:3.14159
50 FOR I: - PI TO PI STEP 2·P11180
60 X1 :A.COS(I}: Y1 :A_SIN(I)

70 SET(63+2.2·X1.23+Y1)
80 NEXT I
90 FOR J : - PI TO PI STEP 2· PI120

100 XO==A-COS(J):YO==A.SIN(J)
110 R == SQR((XO + A)t2 + YOI2)
120 FOR K== - PI TO PI STEP2.PII90
130 X == XO + R-CO$lK)

Y==YO+R_SIN(K)
140 SET(63+2,2_X,23+Y)
150 NEXT K,J
160 GOTO 160
170 RESUME NEXT

Computer Spirograph

The last program presents a

panorama of hypocycloids,
epicycloids and rhodonea
(roses) generated in random

order and sizes. If the curve sud-

the distance between PF and
(XO, YO). The curve generated
by these circles is the desired

cardioid. Program 4 creates the

circles and the cardioid.

MACO MICRO MODULE
... TRS·80 USERS . ..

Expand the horizons of your Level II R-S system with the M3 Interactive Interface
HARDWARE FEATURES:

• Two 8·bi~ hand·controller input ports.
o 1/10 second interrupt generator for use as a timer or Real-Time clock.
o Audio generator with speaker.
o Connects to expansion connector with provided cable.
• Self-contained power supply.
o Presents only one LSTTL load on the TRS·80 8us.

SOFTWARE FEATURES:
• Software package includes:

TRS-80 8rickyard Micro-Organ
Real·Time Clock Comput a-Sketch

• Complete programming instructions for BASIC and Assembly language
provided.

All M3 units ar~ factory burnt in and CPU, tested. Please specify memory
size when ordenng. Dealer inquiries are invited. . . . PRICE: S129.95
Ordering: Money Order or Check - we pay freight charges. VISA, Me, or
C.O.D. - freight added to bill. On charge cards please include complete
number as well as your complete address.

ference at the extreme left of the
circle for PF). Then choose a

number of points (XO, YO) on C

and draw circles with centers at

(XO, YO) and with radii equal to
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LVIVX.
makesyourT
awholenew
animal.
LYNX isn't just a telephone coupler.

LYNX is a one-piece total telephone linkage
system for TRS-SO Levell and II computers. It
contains all the functions you need to tap The
Source. Engage your business computer. Play
games with a computer friend. Or do nearly
anything you wish.
Best of all ... LYNX costs only $239.95·. A mere
fraction of what you used to have to pay for
equipment to do the same job.
LYNX. To get your paws on one, call or write:

~~D EMTROL
L=:9c=.J SYSTEMS, INC. ,;278

1262 LOOP ROAD LANCASTER, PENNSYLVANIA 17601
Phone 717/291·1116
VISA or Master Card Welcome

lrI] [ VJS4~ :~S:~~~:ta>~00J.-r --r IrIDI.o:le5 IenlllNrproQr.m(:l1cassette,lIl5r~,t;l()f1rmnl>li

(!)
CARRIER

~\iJJ EMfROl SYSTEMS INC "III'• •, L
• k

FINALLY!
PROFESSIONAL

PROGRAMMING
TOOLS FOR EVERY

BASIC PROGRAMMER
Do you \VI ill' B,hi, program.. with your TRS
BO?· Then yOll I-now there are lirn('S when
you IlP('d 10:

• RENUMBER p;'lrl or ,.11 of your progr.trll.
• DELETE Ulany lines with one command.
• APPEND common routines from tape.

Now, wllh PROgr.lmmer, you c.m do all
Ih<'S(' things! And COMPRESS your pro
gr.nTIS to "peed ('xl'culion .lOd reduce size.
And MOVE blocks of line, within your pro
gram quidly .1Ilt! ('ffklellily. Moreover, lo.ILl
PROgrammer jusl once, .md Ilw,>e com
lIl,lfuh .Ir(> .Ih'lt.ly\ .IV.lif.IIJ/(>!

I'R(:l):1.1I1111H'r S!S "" .""""" \\l1h 'Onll""ll' l....o.lru'1um<;
1(>\,·111 rl~I"lll'd 1'1"."" ""1"",,, llwmor\ 'I If' "llh 'lrtle•.
c.lrt. """l,'nr, ,111<1 h ...r1~', ,,", '1 R'>-10 " " It,,dem.uk "i
T.ln<h ("'I'

RATIONAL SOFTWARE 1M

963 r. C,liforni<1 P.I<;.lllcll.l, CA 91106
V' 241

.... Reader Servlce-sce page 178

.,.5·8.
• Cash & royalties for original

programs - science, busi
ness, games, education.

• No risk.
• Join our co-op & share your

programs with others and
vice-versa!

Programs must be original!
For complete info, clip & mail to:

Software Exchange
P.O. Box 42407 ,;284

Portland, Oregon 97242
. .
Name
Add. ~

Cily ~

Slale
Zip

•••••••••••••••••

TRS-80@ MODEL II
Professio ....al Software NOW AVAILABLE!

BASIC CROSS REFERENCE; Prepares <t listingolyour
BASIC plogl<tm. HeadinJo: conUins program n<tme.
date. time, & page ,. All 'REM' statements print
ElONGATEO& Me euytospot. TheCioss-.eference
u'port IS then p.inted, It shows you at a GLANCE
what line "s within your program are rele.enced dnd
wher(". all variable names used & whe.e.l(nowwhat
is ayailable. rind DEAD spol5. We w.ote this for
ourselves.... you can use il too...!

Documentation·I10.oo Total"" 159.99"
DISK SORT; Sorts thousands 01 'random file'
records. Clpacity is dependent on YOUI disk space.
Answer the question and sort nowor later in your job
stream. 1000 records Cii 20 bytes. sorting 16 bytes"
2.26 min.! Input files ale nOt clobbered by Ihe sort.
All stored specs. can be displayed, printed or
changed.

Smgle or multiple drives and 64K .equi.ed.
Docllmenlation • 110.00 Totdl z S69.99 ..

INVENTORY FLOORING MANAGEMENT. Spnd for
dPlails.
BASIC COMPILER. TRSDOS·/8ASIC compoll. faster
by 7·jO limes! Writlen by Microsotl. (Augmented
with OUI documentation).
rdSy to use! Complele package: SJSO.oo ••

Use our Compiling Service to try It out. Send fo.
detaIls. We u~e il and hay.. found it it to be absolulely
fANTASTIC!
ANADU: PRINTERS: OP-9501 11.599.00 Delivered!

(48 contiguous stales only)
2K but., graphics, 10·16,7 cpi. 11 ..9 matri.., all three
Interfaces. & much more. a fANTASTle printer/price!
WOAD PROCESSING: Complele editIng Cilpability
IncludIng ceflter, flght, leh. or full tine justification,
tabs. mdrglil. length and widlh cOlltrol. Lines au!(>,
matically overflow 110m line fO line. All file specifi
cations sto,ed on disk. A complete, sophisticated
sysu~m.

Requi.es b4K & printel of your choice.
Documentation·I10.CO Total- S299.00"

•Deductible on software pu.chases.
.. Plus poslage & handling.

(All softwart' is in machinp language or e..lra high
speed)

Send fOf documentdtion & order form

GOOD-LYDDON Oollioll Syslems
.5486 Riverside Dr.. Chino. CA 91710."..218

'TRS-80'" & 'TRSDOS'" ale registered trademarks of
Tandy Corp.

Mutt'r Chollrge or Visoll .ccepted.
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UTILITY

Experiment with sound,
add this machine language subroutine to your programs.

Sound X

Note: Left bracket [ is up arrow I in line 240

Fig. 1. Program to POKE Sound X into memory.

Ie REM »»» SOUND x «««
2e REM
3'1 CLS
4C DEFINT J,K,L
SIl INPUT~WHl\T MEN SIZE DID YOU SET" ;DS
6C REM SOUND X WILL START AT MEM SIZE PLUS ONE
7" MS=DS
80 IF MS>32767 THEN MS=MS-65536
911 REM POKE TUE 72 By'rES IN
lee FOR J-l TO 72
lIC READ K
120 POKE MS+J, K
130 NEXT J
14C REM NOW SEE IF WE'RE IN LEVEL II OR DISK BASIC
150 IF PEEK(l6433) '" 0 THEN 200
160 REM MUST BE DISK
170 CMD"T"
180 DEFUSR"MS+l
190 GOTO 290
200 REM IT'S LEVEL II
210 N"DS+l
220 REM CIIANGE N FROM DEC TO HEX FOR USR ENTRY POINT POKE
230 FOR I-I TO 4
240 D(I)=INT(N/16[(4-I}l
250 N"N-D(I)*16[(4-I}
260 NEXT I
270 POKE 16527, 16*D(l}+D(2)
280 POKE 16526, 16*D(3)+D(4)
290 REM CHOOSE SQUARE WAVE fOR DEMO
300 POKE 16672,102
310 REM TillS IS THE BIG DEMO .••
320 X=USR(-100}
330 FORL=65TOISTEP-l: X=USR (L) : NEXT
340 FORL=lT070STEP2:X=USR(L}:NEXT
350 REM
360 REM Til ESE FIVE DATA STATEMENTS CONTAIN THE RELOCATABLE
370 REM CODE OF SOUND X:
380 REM
390 DATA 205,127,10,203,124,40,4,34,28,65,201,34,30,65
400 DATA 219,255,31,31,31,47,230,248,95,58,57,65,254,4,32,2
418 DATA 171,95,58,32,65,87,237,75,28,65,43,124,181,40,6
428 DATA 221,227,221,227,24,12,42,38,65,122,7,7,87,230,3,179
430 DATA 211,255,3,120,177,32,228,123,211,255,201

Roxton Baker
56 South Rd.
Ellington, CT 06029

Sound can add a lot to any
game program, but it's not

nearly as widely used as it could

be. The main problem is that the

TRS-BO does not have a built-in
speaker, and Radio Shack has
never marketed a speakerfamp
lifier as a peripheral.

But, it isn't difficult to get

sound from the TRS-80 cassette
port. The hardware is very sim

ple. Just take the large gray plug

that normally plugs into the

recorder's auxiliary input and
connect it to an amplifier and

speaker instead. Or purchase
Radio Shack's Microsonic box

that includes amp and speaker.

Software

As for software, BASIC is too
slow to generate sound. Ma

chine language is required in the
form of a driver program that

can be called from BASIC. Such
programs have been described

before and some are available

for a price. Sound X is the equal
of most of these and combines

the following features:

• It is easily called from BASIC
via the USR command.

• It works edentically under
Level 11 or Disk BASIC.

• It is completely relocatable,
and thus can be POKEd any
where in memory without reo

assembly.

• It offers a wide range of fre.
quencies (0 to 8 KHz).

• It offers a number of different
"sounds," both loud and soft.

• It is suitable for imbedding in
to string space or REM state

ments (no need for memory pro

tect).

• It is short (72 bytes).

Using Sound X

Once the sound driver has

been put in memory (as de
scribed later), calling it from

BASIC is simple. The user must

first specify the tone duration,
which is done by writing:

x = USR(dd)

X is a dummy variable. The

value dd must be a number be
tween - 1 and - 32767. The

smaller this number is, the
longer the tone will be. The

range is 0 to 2 seconds. Once a
duration has been specified, it

will control all subsequent

tones until a new duration is
specified.

To actually generate a tone,

the user writes:

x = USR(pp)

The value pp can be any number

between 1 and 32767; it defines

the pitch. The larger the value
for pp, the lower the pitch will

be. Actually, only values for pp

in the range of 1 to 100 are

useful. A silent duration is gen
erated by using a value of 0 for

pp.
The following calls in a BASIC

program would put out two
tones. The first tone would be

long and low-pitched, the sec

ond tone short and high-pitched:

10 X =USR( - (ooסס2

20 x 0= USA(50l
30 x =USA( - 20(0)
40 Xo=USA(2)

If line 30 is deleted, both tones
will be long.

The USR calls are simple
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- - - IN FOUR SIMPLE STEPS - - -

[11 Draw the Data Entry Form on the VIDEO
SCREEN

(21 Specify Checking for Each Field

• •"

$40.00
$40.00

TRs·aD Keyboard With decals mSIC/lled

WEB ASSOCIATES
MARKETING CENTER V"27
95 Emerald Bay
Laguna Beach. CA 92651
(Calif, ReSidents add 6% lax)

DATA ENTRY
SOLUTIONS••"

TAS-BO' SOFTWARE FROM:

DE 200 MODEL I REQUIRES 32K + 1 OISK
DE 200 MODEL II REQUIRES 64K + 1 DISK

Options'
-Length Check -YIN Check
-Numeric Type Check -No Field Checking

-Alpha Type Check

• Includes comprehensive instruction manual

TSHORT -+ (one cassette includes Level II & Single drive
D051 S 1995

TSHORT -- on formatted diskette (DOS only. requires 2 or
more drives). S 24.95

• 11 "SAVEABLE' KUSTOM keys, Ten 10-characterand one
64-character

• 41 preprogrammed LV II and DOS statement keys.

• Complete decal set (see picture) Included for boH1 LV II
and DOS systems.

• Includes DEBOUNCE and AUTO REPEAT

• Hold ""SI-IiFT or CLEAR'" and press desired key - entire
statement IS typed on screen

• Includes LOWER CASE DRIVER @"" key substitutes for
"SHIFT'

• Less than 1K bytes machine language. relocatable in hi or
low memory

• Features self-entering commands IE, CONT: GOT010:
KUSTOM

TM

TSHORT + from WEB
THE MOST
POW~RFUL
BASIC
SHORTHAND
EVER!

[3] Store Data Entry Control Form on Diskette
141 Use DATAENTR Subroutines in

Application to COMPLETELY Controt
all Data Entry.

Johnson Associates -or- 24 Hour Order Line V" 293
P.O. Box 1402M For Bank Card Sales
Redding, CA 96099 (916) 221-0740

WRITE FOR FREE CATALOG

TRS-BO' IS a reg.stered trademark of Tandy Corp

BUSINESS APPLICATION ADVANTAGES
- Standard Automatic Operator Error Prompts
- Simplified Operator Training
- Reduced Program Development Time
. Eliminate Garbage InlGarbage Out Problems

DISTRIBUTED ON DISKETTE - - - INCLUDES:
-Screen Prep_ Utility -DATAENTR Subroutines
-Sample DE Screen -Example Program

- Complete Documentation

Send Check or Money Order to
Phone Orders
(714) 760-9424
(714) 494-2869
Dealer Inquiries Invited
UPS/COD ~ Add $3 00

SEND FOR FULL LINE CATALOG

the 72 bytes of code into mem

ory., Using the assembly-Ian
gu~ge source listing in Fig. 2,'

Sound X can be assembled into
any location and SAVEd as a

tape or disk object file. This can
then be loaded under DOS or us

ing the SYSTEM command from

BASIC. This technique requires
memory protection via MEM
SIZE. As listed, the code resides

at the very top of 48K; this can
be changed with a new ORG ad

dress.

A BASIC program can POKE
the code into memory. If high

memory is to be used (the usual
approach), then MEM SIZE must
be answered to protect the code

from BASIC. Since Sound X
does not contain any zero bytes,

it is feasible to POKE the code
into a dummy REM statement

instead. This avoids having to

protect memory, since Sound X
is an integral part of the BASIC

program its~lf. Both of these

techniques will be presented.

The BASIC program listed in
Fig. 1 will POKE Sound X into
memory. The program may look

complicated, because it has
been set up to handle different

combinations of BASIC level

and memory size. Any single

application will really require on

ly the READ, DATA and POKE
statements; these can be ex

tracted and used as needed in
the user's program.

For example, you might want

sound in a 16K Level II game.

Memory size is then set at

32695, assuming there are no
other high·memory machine lan

guage routines to be used. If
there are, Sound X would have to

be loaded below them.

Once into BASIC, the pro·

gram of Fig. 1 is loaded and run.
On completion, a demo sound

plays. The Sound X code can
then be SAVEd as a SYSTEM

tape using T·BUG.

A more convenient alternative

incorporates the data state
ments into your own program,

and POKEs them into (protect
ed) high memory, starting at

32696.
Once either code is in mem

ory, you will define the USR en·
try point (32696) to BASIC with:

POKE 16526,184: POKE 16527,127

Creating the Sound X Code

POKE 16672.18

All tones generated after this

would be fairly smooth sine

wave approximations. For a
noticeably softer sound, write

POKE 16672,5. For a thin, reedy

sound use POKE 16672,25.
In Disk BASIC, the user

should disable interrupts with
CMD T to avoid tones which

pop, sounding like radio static.

By working with a combina

tion of tone duration, pitch,

voice, and speed of call from
BASIC, one can eventually ar

rive at a suitable sound effect

for almost any application.

Under BASIC it is possible to
use OUT 255,4 or OUT 255,12 to
turn the cassette motor on.

Sound X will normally turn off

the cassette motor whenever it
is called. Should the user wish

to run the cassette during his

program (possibly even during

the generation of sound), he
should inform Sound X of this

fact with a POKE 16697,4. To go
back to having the cassette

motor disabled, POKE 16697,0.

Of course, you must begin by
defining the USA entry point.

This is discussed in the Level II
and Disk BASIC manuals.

Sound X achieves its relocata
bility by using the six bytes in

low memory-the reserved sec

tion of AAM -for temporary
data storage. These bytes are

hex 411C·4120 and 4139.

There are many ways to get

enough, and often they are all
that will be used. There are a few

preliminaries and options. First,
the user must select a "voice" or

type of sound by POKEing a
value into address 16672. Only

10 values give distinct voices.

These are: 1,5,6,17,18,22,25,
86,90, 102.

Some of these do not give dif·
ferent types of sound; they give

a tone of twice the normal pitch.
Just as with tone duration, the
voice need not be re-specified

until a different one is desired.

Near the beginning of a pro·

gram you might write:
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----------- (COUPON) ----------
Micro Matrix .....
P. O. Box 938 • Pacifica, CA 94044
Send for yours NOW: (415) 355-4635

;FOR 48K. 72 8YTES.
; CASSETTE PORT
;PASSES USR VALUE IN HL
;WILL HAVE 84 IN IT IF
; USER WANTS CASSETTE ON.
; STORAGE FOR 'LENGTH'
;STORAGe FOR 'FREQ'
;THE FOUR PAIRS OF BITS
;POKED INTO THIS BYTE
;DEFINE THE SOUND WAVE
; FORM.
IGET USR ARGUMENT
;IS THE ARG NEG?
;NO - IT'S A FREQ.
;YES - STORE AS LENGTH
;AND RETURN TO 8ASIC.

;ARG IS NON-NEG. STORE
;AS FREQUENCY VALUE,

;IF BIT 6 IS SET 164
;CHAR/LINE) THEN WE WANT
;BIT 3 TO BE ZERO WHEN
;WE OUTPUT LATER.

;ALWAYS WANT THREE LSB'S
;TO BE ZERO -
;UNLESS USER WANTS BIT 2
;HIGH TO USE CASSETTE.
; IN WH ICH CASE THIS IS 4
;AND MODH'IES PORTWORD.
;EITHER WAY, THE

;ENDS UP IN E.
;PUT WAVEFO~ IN D.

;INITIALIZE OUR LOOP

;START COUNTING DOWN THE
;FREQ COUNTER. WHEN IT
;REACHES ZERO, GO CHANGE
;PORT TO MAKE SOUND.

;ELSE DELAY TO EQUALIZE
;SOUND AND NO-SOUND

;AND GO CHECK DURATION.

;RESTORE FREQ COUNT FOR
;NEXT CYCLE.

; HAS THE TONE BEEN LONG
;ENOUGH YETi'

;NO - DO ANOTHER CYCLE.

;PUT WAVEFO~ IN A.
;BRING NEXT TWO BITS
;OF WAVEFORM INTO ACTION
;FOR NEXT CYCLE.
;DROP ALL BUT 2 LSB'S.
;MERGE IN 6 LSB'S OF
;PORTWORD -
;AND SEND THE 2 LSB'S TO
;THE SPEAKER.

;DONE. PUT KNOWN VALUE
lOUT TO SPEAKER TO AVOID
;TRANSIENTS NEXT TIME.

after which the DATA, READ,
and POKE statements can be
deleted and the target program
SAVEd. The advantage of the
former is that the program re
mains entirely listable and
readable.

If the program is SAVEd after
the code has been POKEd into
line 1, that line will not list pro
perly; nor can it be SAVEd later
as an ASCII file, meaning that
some renumbering utilities will
not work with it.

On the other hand, with the
code imbedded, the program is
shorter and requires no initial
ization time. I prefer the latter.

Either way, the first line of the

A, (PORT)

SP8H
E,.
A, (CASSOP)
54
NZ,CONT2
E
E,.

8FFBSH
0Ff'H
8A7FH
4139H

411CH
411EH
4120H

(FREQ) ,HL

(SP), IX
(SP), IX

LENCHK

HL, (FREQ)

GETARG
7, H
Z,CONTI
(LENGTH) ,HL

Be
.,B
C
NZ,MNLOOP

A, (WAVBYT)
0,.
ac,ILENGTH)

0,.
B)H
E

(PORT) ,A

HL
.,H
L
Z,SNDOUT

.,0

.,E
(PORT) ,A

ORG
EOU
EOU
EOU

EOU
EOU
EOU

LO

""

LD
RLC.
RLC.
LD
.NO
OR

OUT

LD
OUT

LO

JR

LO
LD
W

CALL
BIT
JR
LO
RET

DEC
LO
OR
JR

IN
RRA
RRA
RRA
CPL
ANO
LO
LO
CP
JR
XOR
LO

INC
LO
OR
JR

BY ROXTON BAKER

LENGTH
FREO
WAVBYT

PORT
GETARG
CASSOP

Fig. 2. Source Listing for Sound X.

81260
01278
U2S0
01298
U300
01310
81328
01330
01340
01350
01360
91370
01380
01390
01400
01410
01420
01430
Cl440
01450
01460 CONTI
01478
014 80
014 90
01500
01510
01520
01530
01540
01558
01568
01578
U580
01598
01680
PORTWORD
01618
U628 CONT2
0163IJ
01640
01659
01660 l'INL.OOP
01678
0168e
01690
0170e
01710

. nne
PATHS
01730
01740
01750 SNOOUT
01760
01770
01780
01790
91800
91810
91820
n83e
01848
81850
81860
81878
81888 LENCHK
81898
61900
81918
01920
01930
61948
01950

as explained in the Level II
manual.

Storing Sound X
in a REM Statement

A dummy REM statement is
used as line 1 in a BASIC pro
gram. The Sound X code is then
POKEd by the BASIC program
itself. The REM statement must
have at least as many dummy
characters in it as there are
bytes in the machine code.
Finally, the USR entry point is
defined to point at the string of
code now in the REM line.

The POKE can be done by the
target program every time it is
run, or it can be done just once

><:
U«
...J
III
olJ
a:
W
>
...J

iii

Visa MC
II [l

Pen Basic
n $14.95

Photopoint
n $19.95

Money
Order

n
CK.
n

_________ 51.. _

Address _

Name _

City

Zip _

Card # _

Ex.
Date _

Don't be misled by more expensive imitations!

This is the original Photo point light pen pre
ferred and supported by some of the leading
software sources like, "Quality Software"- "In
stant Software"-"LeveIIV"products and so on, l

Just imagine.
In playing backgammon, (included) when you
want to move a man, you just point at where you
want to move from, then point at where you
want to move to, and your man moves!!! No
more fumbling with keyboards- YEA!

Your Photo Point package comes complete;
• 1 Photo point light pen (of course)

Info sheets on how to connect the pen and
how to write your own programs
ALL IN BASIC

• Two apertures
AND two sensitivity settings
A cassette tape with 4 informative programs
and games
Ready to connect to your TRS-BO System.
(DOS too!)
Does not void any Radio Shack warranties

Requirements:
• Level II basic
• And a tittle imagination!!
For fast real time programming it is your lowest
cost peripheral at $19.95

Announcing

NEW PEN BASIC by Steve Bjork
Steve is one of the Best Assembly Lang. pro
grammers around. and he has come up with PEN
BASIC. This low memory routine will add 10 more com
mands to Level 11 such as PENGET which searches the
entire screen for the pen and returns a number between
0·1024 in about 1 sec. Plus 9 other commands. Perfect for
you light ware authors and NEW light pen owners
too! only $14. 95
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,.1'

• • • •
• TRS·80'· •

SOFTWARE

• COTTAGE SOFTWARE •
• 614 N. Harding ,/233 •

Wichita, KS 67208

•PACKER; Automatically edits all or part of your
Basic program to ease editing, run faster. or save
memory. Has 5 sections: UNPACK - unpacks multi·
pie statement lines into single statements maintain
ing program logic; inserls spaces and renumbers
lines for easier editing. SHORT - shortens your pro
gram by ediling out all AEM slatements, un·
necessary words and spaces. PACK - executes UN·
PACK and SHOAT, then packs lines Into multiple
slatement lines; maintains proqram logic.
RENUM - renumbers p'rogram lines Including all
GOTO's, etc. You speclly increment. MOVE - moves
any line or block of lines to any new location in the
program and renumbers lines. Wrillen in machine
language; supplied on tape in 3 versions lor 16K,
32K, & 48K. For Level II or Disk Basic $29.95
DISASSEMBLER; Read, write, and copy system
tapes. Display and modlly memory contents.
Disassemble ROM, DOS, and system tapes into Z·80
mnemonics. search for strings in memory. Much
more!! Includes 32 pages of documentation and in
lormation.
For 16K Level II $19.95
SYSTEM TAPE DUPLICATOR; Copy your system lor·
mat tapes. Includes verily routine.
For any Level II $14.95
CHESDlSK; Transfers your copy 01 Microchess 10
disk for Cluick and easy access.
For any Level II Disk system $8.95
CASSETTE LABEl MAKER; A mini·word processor
to print cassette labels on a line printer. Includes
manual and 50 peal·and·stick labels on Iraclor leed
paper.
For 16K Level II and prinler $15.95
INSTRUCTION MANUALS lor any Collage Software
original programs available for 20% of program list
price. Refundable when program purchased.
TRS·SO'· repairs and modifications. Call or wrife for
info. MANY MORE ifems available. Call or write for
catalog. DEALER inquiries invited.
Kansas residents add 3"10 sales talt. Foreign orders
in US Currency only.
Call our 24·hoUf phone: 316·683·4811 or wrile

"TRS·SO is a registered trademarlt 01 TANDY CORP."

$160.00
S170.00
$15.00

TBEEP'"2

A TBEEP kit you install inside
your TRS-80 keyboard.

'---
• Completely assembled and tested.

• Attach to keyboard's PC board with double-sided
foam tape (included) and solder three wires to easily
located points on keyboard unit. Installs in minutes.

• Uses power from your TRS-80. No battery required.

• DEALERS! Install when modifying your customer's
TRS-80, and include TBEEP's simple four word
BASIC command in your off the shelf Software.

TBEEP 2 Kit (with complete instructions) $ 12.95

For Level II and Disk Users - A self-contained audio
alert beeper with a pager-like tone. Plugs in-line with
"AUX" cable from your TRS-80 (Requires 9V Batlery).

.. $ 19.95

stop fiddling With your
cassette cables! Install our
TBEEP and forget
it forever! ~

TBEEP'"1 ~

Send Check or Money Order 1O WEB ASSOCIATES ,/27
Phone Orders' MARKETING CENTER
(714) 760-9424 95 Emerald Bay
(714) 494-2869 Laguna Beach. CA 92651
Dealer Inquiries Invited (Calif. Residents add 6% tax)
UPS/COD - Add $300

SEND FOR FULL LINE CATALOG

RELIABLE COMPUTER
RESOURCES

415 MILLBURY STREET
WORCESTER, MA 01('07

(6171 755-8084

'TRS-80 and TRSDOS are trademarks 01 Tandy
Corporation which has no relation to RCR. INC.

AUTOMATICALLY SORT your records as
you enter thel1l.

Machine Language ISAM accessible with
Basic Language.

TRS-SO· Modell (32K + 4SK)
Modell! (64K)

Average RECORD RETRIEVAL TIME
I/IOth of '" second using a 4,000
record file
Also allows you to add/delete records

Allows you to work with 4 data flies
simultaneously.
Price:

MODEL I
MODEL II
DOCUMENTATION ONLY

1REM' - ••••.• _. (72 -'s total) ..• ' ..

2 S = PEEK(l6548) + 256'PEEK(I6549)
+ 5
3 DEFUSR = S
4FORJ=IT072
5 READ X
6POKES+J-l,X
?NEXTJ
8 DATA ..
9 DATA ..
10 OATA ..
11 DATA ..
12 DATA ..
13 etc. user's program from here 00.

delete lines four through 12 and
save the program with the
machine language now per-.
manently integrated into it.

For Level II BASIC line 3 has
to be changed. An example of
how to convert a decimal memo
ory address into the correct
POKE statements for a level II
USR entry address, is given in
lines 200-280 of Fig. 1.

Program sound is being used
more every day. I hope that
Sound X causes more people to
realize the possibilities of sound
and to take advantage of
them.•

-'I/~l' ,". S,Z,"ucoo>

,"~~~S.Q}~ Compute,.
· "'" ,I;: . 'f

~ . it • (;ombllnR
'~400~'·'

PRESENTS: \--- MORozine"
PROBABILITY
HIIDICIPPINS
DEVICE I
ATRS.ao' lEVEL II BASIC PROGRAM FOR:

HORSE RICE HANDICIPPINSI
"BE AWINNER: READ COMPUTERS &GAMBLING MAGAZINE

SAMPLE ISSUES SUlCI
This amazing program was wlillen by a professional soft
ware consurtant to TRW Space Systems, and IS DeiAg
introduced by the publishers 01 Computers & Gambling
Magazme "PHD·I" 1$ a large complex level II program
requiring a lull 16K It is carelully human factored lor easy
use. PHD·I is a comprehensive hors~ racing system for
picking overlavs in thoroughbred sprmt races (less thai 1
mile). This system has been tested using hundreds of races
lrom the dally racing lorm lor both mal'or and minor tracks
in the US" It conSistently lje!d~ a ugt PGl:ltlve relur~.
Oela1fet:l r,nnloulS of DUI s ahsllcs are available. ThiS
program ealures:
• Automatic keyboard debounce
• Verihcation display 01 each horse's parameters prior to

entry lor easy error correClion
• The win probability and correcl odds lor each horse.
• Bubble-sort routine lor linal display
• Line printer output option
• Complete users manual with exafllples and lips on belling

and money management.
Sil down with your TRS-80' and the daily racing lorm the
night before the race and answer 50r 6 questions about each
horse's past performance. The computer Ihen accurately
predicts the win prObability and odds-I.ine lor each horse
allowing you 10 spot overlaId horses while at the track. The
users manual conlains a complele explanation of overlay
belling.
ORDER NOW AT THIS SPECIAL INTRODUCTORY PRICE AND
RECEIVE ACOPY OF OUR MAGAZINE ABSOLUTELY FREE!
PHO,I 16k Level nCluette $19.95

Make checks payable to:
Jo. Compuler

22713 Venlun Boutmrd. Sulle F .,..193
WllOdllnd HUll. CIIiI. 91364

'TRS-80 is a regislered trademark of hndy Corpl)ration

Putting all this together, the
following lines, placed at the
beginning of the user's Disk
BASIC program, imbed the
Sound X routine. After running
the program once the user could

Next, it is necessary to locate
the address of the first asterisk
so that Sound X POKE can begin
there. This address is fixed in
the sense that we are always us
ing the first line, but Level II,
TRSDOS and NEWDOS all put
the first line at a different place.
However, they all point to it the
same way - its address is kept
at locations 16548, 16549. The
first· is always the fifth byte in
the first line (even if it doesn't
look like it). So its address is
simply:

lAEM'········· (continue lor 72 "s total)

PEEK(16548) + 256' PEEK(16549l +5

user's BASIC program should
be:
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GRAPHICS

A very short BASIC program that allows
you to investigate your graphic capabilities.

Basic Drawing

Buzz Gorsky, KBBG
2449 Derbyshire Road
Cleveland, OH 44106

Though graphics features are
available in the Level \I

TRS-80 many users do not use
them because of all of the typing
reQuired to do any drawing.

This short and simple BASIC
program permits anyone to
draw on the screen and save the
drawings on tape by using the

SET, RESET and POINT com·
mands.

The screen is divided into a
number of boxes, each of which
can be identified by two in
tegers - one indicating the loca
tion along the horizontal or X
axis, and the other showing the
location on the vertical or Y axis.

The upper left corner of the
screen is indicated by the pair
(0,0). Moving across the screen
the X value can be any integtlr
between 0 and 127; moving
down the screen the Y value can
be any integer between 0 and 47.
Thus (127,47) indicates the block
in the lower right corner of the
screen.

SET(X,Y) turns on the graphic
block indicated by the value of X
and Y, RESET(X,Y), turns off fhe

block and POINT(X,Y) will be 0 if
a graphic block is off and -1 if it
is on.

How the Program Works

The program uses these com·
mands and INKEY$, which
scans the keyboard without reo
quiring that the ENTER key be
used, to draw, or turn on blocks,
erase, or turn off blocks, and to
move around the screen without
permanently changing the sta
tus of the blocks.

Statements 30 to 45 give di
rections for the use of the pro
gram. These directions do not
appear again since the screen
wilt be used for drawing. State
ment 50 takes care of the reo
quired housekeeping; estab·
lishing fields for subscripted

variables and defining some as
integers and B as a string. X and
Yare also set to zero.

Lines 200 to 230 compose the
draWing routine. The keyboard
is first strobed and the value ob
tained given to B. We then test
to see if (X,V) is turned on. If it is,
we turn it off and then on again.
If (X,V) is not on, we turn it on,

then off again. This sequence
leaves the block in its original

status, but creates a blinking ef·
feet so the user can see what is
happening on the screen.

If the letter X is depressed, the
program branches to the execu
tive routine at 3OCX>. If it was not
depressed, control goes to the
subroutine beginning at 2000.

This subroutine is central to
the program. The user can de-

DRAW ROUTINE
ERASE ROUTINE
MOVE
RECORD
PRINT

UP
ON
RIGHT
:REM LEFT

,REM
:REM
:REM

510 N-0:FOR X_0 TO 127
520 FOR y.e TO 47
530 IF POINT(X,Yl~-1 THEN X(N)_X,Y(N)_~:N_N+l

548 NEXT:NEXT: INPUT"HIT ENTER WHEN RECORDER READY"lX$
558 PRINTI-l,N:FOR I-O TO N STEP 5:PR1NTI-l,x(II,Y(I},x(I+l),Y(I+

1) ,X(1+2) ,Y(I+2) ,X(I+31,Y(I+3),X(I+4) ,Y(I+4) :NEXT
600 INPUT"PREPARE RECORDER TO ENTER DATA" :XS:REM PRINT ROUTINE
6111 INPUTI-l,N
620 FOR 1-8 TO N STEP 5:INPUT'-I,X(I},Y(I),X(I+l1,Y(I+l1,X(I+2),Y

lI+2) ,X(I+3) ,Y(I+3} ,X(I+4),Y(I+4) :NEXT
638 CLS:FOR 1_8 TO N:SET(X(Il,Y(I)):NEXT
640 GOTO 208
2088 IF a-"u~ THEN Y"'Y-l
2010 IF 8-"0" THEN Y-Y+l
2028 IF 8-"R" THEN X-X+l
21138 IF a_"L~ THEN X-X-l
2048 IF X<8 THEN X"8:RETURN
211511 IF X>127 THEN X-127 : RETURN
21160 IF 1<1 THEN Y_0:RETURN
2078 IF Y>41 THEN Ya"
2080 RETURN
3988 REM EXECUTIVE ROUTINE
3818 a-INKEYS
3020 IF B-"O· Til EN 290 REM
3838 IF B-·E- THEN 388 REM
3040 IF B"'·M" THEN 480 REM
3950 If' a-"R· THEN 590 REM
3960 IF B-"P" THEN 698 REM
3070 G0T03010

Program Listing

30 CLS:PRIN'1'"'l'HIS PROGRAM WILL LET '{OU DRAW ON TilE TRS80 SCREEN":
PRINT· .... GRAPHICS BLOCK aLINKING ON ....ND OFF LETS YOU KNOW THE

PROGRAM IS RUNNING~

4e PRINT"THE X KEY LETS YOU CH ....NGE 1'IOOES~:PRINT "AFTER HI'M'ING X
YOU CAN HIT ONE OF THE FOLt.OWING~:PRINT"D TO DRAW, E TO ERAS
E, '" TO MOVE THE CURSOR, R TO RECORD A PICTURE, AND P TO PRI
NT A":PRII>"T·PICTURE FROP! TAPE."

45 PRUIT"IN DRAw,ERASE, AND HOVE HODES A U MOVES CURSOR UP, 0 HOV
ES IT":PRINT"DOWN, L IS FOR LEFT AND R FOR RIGHT.":INPUT "HI
T ENTER TO START THE PROGRAM.";XS

50 DEFSTR B:DEFINT X,Y,I,N:DtM X(I010),YllIl091:X.,0:Y-II:CLS
2011 REM DRAW ROUTINE
211 a-UlIl:EYS:IF POIH'I'(X,Y)-0 THEN SET(X,Y):RESET(X,Y) ELSE RESET(

X,Y) :SET (X,Y)
2211 IF a-·x" THEN 3111111
2311 GOSUB 21l88:SET(X,Y) :GOTO 218
lIll REM ERASE ROUTINE
3111 a-INII:EYS:IF POINT (X,Y)_8 THEN SET(X,Y):RESET(X,Y) ELSE RESET

(X,Y) :SET(X,Y)
328 IF B~·X" THEN lIlIl
331 GOsua 211118:RESET(X,Y):G0T0311
488 REM MOVE ROUTINE
418 a-INKEY5:IF POINT(X,Y)-8 THEN SET(X,Y}:RESET(X,Y} ELSE RESET(

X,Y) :SET(X,Y)
420 IF B-·X" THEN 3899
430 COSUB 2808:GOTO 419
580 REM RECORD ROUTINE
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MARK GORDON COMPUTERS
A DIVISION OF MARK GORDON ASSOCIATES, INC.

15 Kenwood Street, Cambridge, Massachusetts 02139, (617) 491-7505 .... 270

SORT-80
Produced exclusively for
Mark Gordon Computers by SBSG
TRS-80' disk files may be sorted and merged using
SORT-80, the general purpose, machine language.
sort program. Written in assembly language for
the Z-80 microprocessor, It can:

- Sort files one disk in length
- Sort Direct Access. Sequential Access and

Basic Sequential Access files
~ Reblock and print records
- Recontrol files from disk
- Be executed from DOS
- Be executed from BASIC
- Be inserted in the job stream
- Allow parameter specification

• input/output file specification
• input/output record size
• lower/upper record limit
• print contents of output file
• input/output file key specifiers

The minimum requirement is a 32K TRS-80' Level II
computer with one disk drive or a single drive
Model II computer. It will operate on 35.40 and 77
track drives. and has been tested on TR5DOS 2.1,
22. 23, NEWDOS 2.1, 3.0, and VTOS 3.0.1. It is
compatible with most machine language printer
drivers. Sort time is fast: for example. a 32K file will
sort in approximately 40 seconds. S59.

pes
Program Catalog System from SBSG
This menu driven system provides the TRS-80' user·
with a computerized method to keep track of all
programs and data files. The idea is to build
and maintain on a file a disk detailing each
progr(\m including program name. size. creation
date. <:1nd c1 brief narrative as to function. Programs
are provided to:

- create. update. or display
- print in disk number order
- print in alphabetical order
- print file listing
- cre,1te it file a.utomatica.lly

With a 321( system you can catalog 150 programs:
with a 481( system you can catalog 300 programs: or
you can catalog 650 programs without SOrt. SZ9.

'TRS-80 is a registered trademark ot Radio Shack. a division 0' Tandv Corp.

InfoBox
The Information manager
InfoBox is the easiest-to-use inforrnation manager
available for the TRS-80·. It's ideal for keeping track
of notes to yourself, phone numbers. birthdays.
inventories, bibliographies. computer programs.
music tapes. and much more. This fast assembly
ianguage program iets you enter free-format data,
variable length items and lets you look up items by
specifiying a string of characters or words that you
want to find. You can also edit and delete items.
Items entered into InfoBox can be written to and
read from cassette and disk files. All or selected
items can be printed on a parallel or serial printer.
InfoBox occupies 3K. Specify cassette or disk
version. Special introductory price SZ4.95 until
June 15: SZ9.95 after.

DBUG+
The ultimate monitor/disassembler
Compare the features and price of DBUG+ with
other monitor/disassembler programs. It offers nine
true. single-byte breakpoints. single step program
execution. hex and decimal arithmetic including
multiply and divide and conversions. ASCII dump
that distinguishes all 256 codes. disassembly to
screen and printer in full Zilog mnemonics,
and register set command. It also has
the usual port I/O. hex and decimal memory dump.
change. move. copy and exchange memory features
offered by others. Ideal for the user who wants to
experiement with assembly language or to write
s.ubroutines to call from BASIC: essential for the
serious programmer. Special introductory price
SZ4.95 to June 15: SZ9.95 after.

FMS
File Management System by SBSG
This menu driven program allows you to define and
create files for your own use. You can;

- sort these files in;
• ascending order
• descending order
• on up to 3 seperare fields

- scan the files
- summarize any numeric or dollar data fields
- print the field records
- create. add to or delete field records

S49.00

"" Reader Service-see page 178

Model II versions of SBSG software available. Dealer Inquiries Invited.
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press U (Up), D (Down), L (Left),
or R (Right) while using the
draw, erase, or move parts of the
program. In this instance we
have entered the subroutine
from the draw routine. We now
look to see if B equals any of the

four control letters.
If a U was depressed, one is

subtracted from the value of Y,
indicating a graphic block one
higher than the one currently in

dicated by the value of X and Y.
If a 0 had been depressed, one

would be added to Y. Similarly, if

L is depressed, one is subtract

ed from X, while one is added to

X if R was depressed.

In statements 2040 through
2070, if X or Y has been assigned

unacceptable (off the screen)
values, a value is reassigned for

the appropriate screen edge.
Even if you keep hitting L after

the block has moved all the way

to the left the program will not
crash.

When control returns from the
subroutine, the graphic block
for the new value of X and Y is
turned on and we go to line 210

to do it allover again. We can
now turn on graphics blocks or
draw until an X is depressed.

Five Routines

Whenever an X is hit the pro·
gram branches to 3000. B is
again set equal to INKEY$ and
the user can hit 0, E, M, R or P to
indicate which routine is de
sired. This causes branching to
the draw, erase, move, record, or
print routines.

The erase routine is in state
ments 300-330 and is identical to
the draw routine except when
returning from the subroutine
the graphic block is turned off
rather than on. This is also true
of the move routine except that
when returning from the subrou
tine, the graphic block is not
turned on or off, but the blinking
block is moved.

The record routine (500-550)
scans the entire screen and
where a block is turned on, the
values of X and Yare saved as
pairs in a series of X(N), and
Y{N). The user is told to set up
the tape recorder and the Xs and

Ys are recorded. I have arbitrari
ly written the PRINT$-1 state
ment to record five pairs at a
time. If you write it to print 10 or
20, the recording and subse
quent reading from the tape is
much faster.

The print routine reads values
of X and Y from tape, turns on
the corresponding graphic
blocks and branches to state
ment 200 for more drawing.

After the program is loaded
and run you will see a small
blinking block at the upper left
of the screen. If you want to be
gin drawing there, just hit 0 or R
and a line is drawn down or to
the right. Use 0, L, Rand U to
direct this blinking block of

light.
If you decide to erase some

thing just hit X and the blinking
will stop. Hit E and the blinking
resumes, but now when you use
U, 0, Land R, your lines disap
pear as the blinking block
moves over them.

If you want to move to another
part of the screen, just hit X.
When the blinking stops, hit M

and the blinking resumes. Now
as you use the direction letters
the blinking block moves but
nothing will be drawn or erased.

You can experiment, correct
mistakes and go back and try
again untit you have thedraw;ng
you want. Hit R. There will be a
long pause while the screen is
scanned and X and Y values are
saved. Then you will get a
prompt to set up the recorder to
record values. When you hit en
ter, recording begins. The pro
gram will continue - allowing

you to enter what you have from
tape.

While this program is quite
simple, it provides a lot of fun
drawing on the screen, and you
will probably find yourself
amazed at its versatility. When
you have a figure that you would
like to use, you can break from
the program after recording
values on tape and get a print
out in the immediate mode of
the existing X·Y pairs. These
values can then be used in an
other program to draw the im
age you desire.•

You RE THE MANAGERI Select you' own lineup.
make all ,types at substltu!lons,.call your own strategy and
lIve WIth Itl! P1ay mooern, old timer, 0' mixed teams

This package consists of 3 programs:

(1) GAME
12l RECORDS lSorts up 10 150 p1aye's

Into 14 catego,ies based
on ,elar,ve pe,ro,mance

(3) WORKUP/EDIT (EstaOllsh. edll. 0' ml~
players).

f-eall,lres IncludE!
• SOI,ta'e Of heaa to nead cornpeletlon
• 6atters iiIbollty rallngs IllCIude buntorog.

lUNIng. ana ellOfs
• PilCher ""ng laclOf
• 3 Ol1ensrve and oetensrve strateqy,..-
• full 2!l man rOliters
• P"nle, 0PI00n 132 ChI/in o. more)
• TOO QUallly Jape
• Deta,1ed IIlStrUC100ns
• fREE 19 Plrales and OrOOles to, seroes

't'OIay

... STAT-BAll ... IS not an artaoe type ~me. but a
CO'Tllrenensove. 3 Pill1 statIStical ba$l!l);lM somularoon
package tnat U5e$ real ~fe pitche, and Daile, statIStICS to
somulilte game play.

Du'ng tne game. 12 pertormance categoues a,e
~tlld ana OtS(lIaye<l to. bailers. 10 tor pllchers These
Slats ,eneel 11'8 p1aye.·s game perlormance and W\. tollow
closely a player's actual ablllly_ Stals may be VIewed on a
per oame baSIS Of kept tor many games

Agoni{e when your best pl)Wt!r hitter d'OPS a routine
tiy. teel tne thllft or VIctOry wnen he hirs a aeep fly OIIe, the
walt, Alt 8CtlOfliS deSCf<be<j as ,t happens to aOCl tension aOO
e~citement to tnlS eng,ossing game

TIRED OF PLAYING
GAMES WITH YOUR

TRS-80*?

Head~ to, 1..1 ~u_lr I"-'""mal ('1l/T1pl.lkrd"'il"l~ '""OIl "·.,,k f'IT
~~'I.l? 11k'n p'u',"" "':>ldy lor ~IlCIlOCIlECK·NI. :m
t<>:~'-l>titJtliolll~ I ...._.,-ul and nsahk' dk.dtin): atuI/1Il1 h>lndlo.·r
fm 16K I .....·d II ,~'t,·rn,. .\Ian~ I'Tlldll<:b ha\·l·l"b of fairy
...ditl,·r. hut Ie",,'" tllll "'_"'nlial fundi"n,. N"t
MICnOCHECK·MlI1 ~ds 10.· joOdo'lM' ""itl"",llInllt.,'(lt'(l
IOrnmidc... ,,\illif a minimum ..f hard""a/\.· ant! h"I1IOIn
"'"flirt. 11k.' l'"'I..<ram' lead ~~Ml '1'1l-h~··'1'11 lho",~h .·adl
operation and ,nplvlrling doc"lllt:l1l11li.." i, ex~....llt-nl.

SUMA MICROWARE ,,-267

1110 WEST 41st STREET
LA GRANGE, IL 60525

•A lrademark of Tandy Curpuralion,

Wh, m.1 th.ow away "Ilur chcckhook and lei
M ICHOCHECK.80 do II~ ~rilhJJll.1K- and rlX"t"dh'-"Jli"):
for ~'''l? $19.!J5IM....tal....... paid. Sc:tM.ldl......k UI n,."....1 nrder. ur
w rile f"r 0..1aiJl'(l information:

With MICHOCHECK-I!O ""'f 'Illt,ta"dill): dlU(·ks and
dc1V""it.- call lit· kel'l a, Cllrr~llt a, d,-"iTl.~I. and mIJnlh.end
al't:.~",nt hulancing i., a mal>, Canc"..l1ed Chl'(:b an,,,t'>n.'(I'1I1
cas....,tle, feadl' to 1M) li\tl'(l at alll- till'" on either vilk.1
<!i.'play IJr. if ~:Oll have onc. a linc p·rintcr. A "I"""Ial ["aIIlR'
allows eadl dk.,..k II> he j(ivcn a ~~odc idcntlf)"il1j,( the eal."j..'oT'o
of cxP~'1l'ic (l~.j,(. £,,, ..1. ",,_'(Iica!. nmlrihllliuns. etc.). and lhe
....Ill..... supplkd wllh lhe '~'leJl1 a'e clI.,i1y tOlil(J,~'t:1 10
indi"id"a1 Tt"'lllirl·"~nt\. Cll,,"-,JI..d d...,."k, can be 1i,Ied hy
''XpCIl'e calt'S:'>ry. h~' monlh. hy an~ ~,,.,nbin:oti'''l of tl~

lw... or in lolal. Abu. a .'illmm"T)· "f .'Xpo..-n.<oc CllI.."J,,~)rit... l'
plm idcd. Ch.'(·b "',.., IM)m,"Il~- maintained in chu;:k
mnnber order. bUl '''Moth..r _'I>ocial f..-.. ture l'l<"TlIlit, !of.rlin):
aud ll~inlt hy any r.dd in lhe c-.Ul"-,ll..-d chtd: TlolT'd: tht.........,
indudl' dale. amJlunl. payee. ,mt! l'X\"-'"rL..... eatl~ry.

LV II. 16K

..... 315

•
% STAT-BALL %

Baseball Simulation

J L.S. SOfTWARE
p_O_ 8Q~ 10385

eh'cago, Ittinois 60610

(We pay shipping and MOOling)

("T,ademark, TANDY CORP.)

f-or P'QmlJl. 1st class oetrvery St'I'lll
$2:. 00 Cfle(:k 0' money O,de, 10

-lRS·bU

LJ Sound, !tood l fndo5'Pd IS S900 fo, ,1. IS'Ues Plea... ,t3<1

my ~ubloCrlllllonWIth I~~ue num~. ll.1. Of 31)

r Yl:'dh. II '"0000, I:ood. but I'd "keto _" COllY bclor.. I ~ub
KJI"'" r ncll»ed I, S2 00 ior the CUJlent I'SUt'. 113

NAME :~~~=============
ADDORES5

CITY. STATE. ZIP

Maillo: 1t~Altern"teSOllr(e.llU:>Ada St,eel,l<ln,mll, MI4f1'llQ

~~~ /;0
"(~~~~[}S!~G(; ....p\,••,.

~r'0.~c:,O~"••""~(:~c:.'y>l)
~ o,,·~ "'\~

'('Il0\· \'(\~

tt-.".l' \ot./' ..... 207..."e /""
" you ~eep rhlS Up. yew'" not only h.:tve~ ... rnnef. bur you w,1I
~/J>O ptovode ~ ,~Iuablt' ~er"ct' 10 many. many rR5-80 com
PUlet/srs HOUSION. IX

I rhrnk roo' ilPPfOach /s letllf,e ~ maganfit' devoted 10 SOIT>l'

one orhe< rhan rhe begrnner h.Js been sorely needed on lhe
rNr~er lor II longl'lTl(" Pendleton. IN
Alon~ wlrh IheOCfUC News/ellC/. your< II rhe besr I've ~t'f'n

lor ,m(.lO<rllnt ,nloon the TRS·8() All ANI 1\,. CA

1"r11,~(' ro '<ly ,hM ,'m very g/ad I 'OO~ 'he !Iambic ilnd sub
.lclIlJ!:d to Thl' Alt"'nitre Source New>, ,t loot., I,~f;' I made the
,i/(hr cho,ce, KCCPllP 'h"l;ood ....or~' MAKAWAO, HI

0/ rhe )everal IR5-<JO publrcar,om I ,a~e. I !I~e Ihe Airemate
SOUlCl'New\ rheoclI so lar' S1UDIOClTY. CA

/ W,lI so pINsl'd .. r bemll .. pploocfl«i,t) " / knew somerhinl>
aboul compuri'1,' and PFDglammmg. Iholl I nor only r"lId evt.'ly
"'OId. 00/ am a/.w enclosmg il cht'C~ lOT nme do/laT~

CA,....OCO I'ARK. CA

I /u51 re<e','l'd my copy of Issue 111 01 IA$ 1m leally 'Ill

fJlt'>..e:J You "edonedgTI!JIIOO' WAUKICAN.IL

Okay. 1m tloo'.ed inclosed 'S my S900 ched
FRANCONI..... VA

If YOU'At SERIOUS ABOUT PROGRAMMING. YOU SHOULD
SfRlOUSlY CONSlDfR THE AlTERNATf SOURCl NEWS.
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#1 IN TRS·80 SALES! ! !
DISCOUNTS of 10%, 15% and More

available.

WE PAY Domestic U.P.S. shipping and
insurance on minimum orders.

NO TAXES are collected on out-of-state
shipments.

TOLL FREE Order Number 800/531-7466.

OPEN 8:00 a.m. to 6:00 p.m., Central
Time, Monday through Friday;
9:00 a.m. to 6:00 p.m., Saturday.

Pan American Electronics
Incorporated .... 64

A Itadlo Ihael(
AUTHORIZED SALES CENTER

1117 CONWAY MISSION, TEXAS 78572
~.I~ TOLL FREE ORDER NUMBER 800/531-7466 ~

TEXAS AND PRINCIPAL TELEPHONE NUMBER 512/581-2765 ~

PRINTERS & CRT'S From - Orange micro

PAPER TIGER
w/o graphics. . . . . . . .. •. 1059
w/graphics . . . . . . • .. . ... 899

QUME
Letter Quatlty ...•....... 2499
w/tractors ...•......•... 2684

TELEVIDEO CRT'S
PRICES SLASHED!

9128 $699oq '
912C $CALL
920C $ CALL

·While they last

__ .. 795
..895

• SCali

PRINTERS
OKIDATA

Printer. ........•.. . .. 845
w/tractors .........•..... 955

Phone orders WELCOME. Same day
shipment for VISA. MASTER
CHARGE, and AMERICAN EX·
PRESS. Personal checks require 2
weeks to clear. Add 3% for ship·
ping and handling. California resi·
dents add 6%. Manufacturer's
warranty included. Prices subject to
reviSion.

AXIOM
IMp·, .
IMP-2 ..
Other models ..•

CENTRONICS
779 w/tractors 1039
730. 895

COMPRINT
912 Parallel. . . . . 549
912 Serial 579• 2K Input Buffer' RS-232 Serial, Centronics" Parallel,

IEEE·488, 20 ma • TRS-80 Cable option' 80 LPM . 100
CPS' Fast form feed' User programmable character
set. 64, 72, 80, 96,120,132 Columns/line' Expanded
characters' 9.5" wide paper' Automatic skip-over·
perforation' Horizontal & Vertical tabs' Programmable
vertical line spacing' Intel 8085 Microprocessor - over
40 software commands' Self test. 15 Baud rates to
9600 Baud' Optional foreign character sets

Interfaces to TRS·80, Apple, Atsri. PET, Northstar, and most
other computers.

"The base 2 outperforms every printer in its
price range. Do a comparison and see for
yourself ..."
* GRAPHICS * TRACTORS I FRICTION FEED

e ....
IMPACT PRINTER
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INTERFACE

Use an old TTY for hard copy
with this mixture of hardware and software.

TTY Interiace

Fig. 2. Alternate interface block diagram.

Fig. 1. Hardware printer interface block diagram.

ADDRESS
ADORESS I I BAUD RATE -LINES
DECODER GENERATOR

ADORESS
~

ENABLE CLOCK

'"BUFFER DATA

LINES
DATA

CONTROL
UART

LINES,
V

TTL TO CURRENT LOOP INTERfACE ===>

BASIC, I found my programs

getting longer than the 161ines
that the CRT would accom
modate at one time. Listing and
relisting to see various parts of
the program during debugging
became tedious. I soon found

functions of the UART and then
continuously route data to the
UART.

Another method, shown in
Fig. 2, merely writes a bit at a
time out to a location at a
decoded I/O port. This method
requires hardware only for
decoding the port address and
interfacing to the current loop
of the printer. While this

method requires less hardware
than the first method, it does re
quire more software. In addi
tion, the processor is tied up
the whole time doing the actual

output of bits. The software
routine must take the data, add
the proper start and stop bits
and then write the bits out to
the 110 port one at a time at a
rate determined by a software
timing loop.

Since the LPRINT routine in
the TRS-SO ROM is non-inter
rupt driven, and since I had
enough half-finished construc
tion projects in process al·
ready, it was obvious that the
simplest hardware interface
was the best.

Remembering that the CPU
decodes port FF for cassette
input/output and motor control,
I studied the schematic for any
unused bits 1might use in that
port. Eureka! .. there were
several. I decided to use bit D5
for my serial output line. Since
the port was already decoded,
the need for external address

myself making repeated trips to
the neighborhood Radio Shack
store to get my programs listed
on their line printer.

This couldn't go on. After all,
I did have that model 33 Tele
type out in the garage if I could
figure out how to hook it up. I
found several Teletype inter·
face kits on the market in the
$75·$120 price range, but hav
ing barely squeaked the TRS·SO
into the family budget and be
ing an avid home-brewer, I de
cided to build my own inter
face. The resulting circuit re
quired only five parts.

Interfacing Techniques

The usual method of interfac

ing a Teletype to the TRS-80 is
shown in Fig. 1. This method re
quires a UART that accepts
data in parallel form from the
CPU data bus, adds the proper
start and stop bits and sends
the data out in serial form at a
rate determined by an external
baud rate generator. This
method is fast and efficient
and, if interrupt driven, can

even let the processor do
something else while the UART
is serializing the data. For
parts, it requires an address
decoder circuit, a UART, bus
buffers, a baud rate generator
Ie and some' form of TTL-to
current-loop interface circuit.
Also, a software routine is re
quired to set up the internal

SERIAUZEO
DATA TO
PRINTER

SERIALIZEO
OATA TO
PRINTER

After a few weeks of famil
iarization with my TRS-80

and Radio Shack's Level II

Robin Rumba!t
1134 Glade Hill Dr.
Knoxville TN 37919

ADDRESS
ADDRESS ILINES I DECODER

ADDRESS

ENABLE

,CO
BUFfER DATA

LINE
DATA

WRITE
0.1,1" LATCH

LINE

'" n
TTL TO CURRENT LOOP INTERFACE ===>
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WWI

•

P,O. BOX 1077
GLENDALE HEIGHTS.

IL 60137
(312)469-6921

IlL resiClents aCId 5'/, % tax)

FRANK LUKE
Is a simulation based on the
exploits of American Ace
Frank Luke, Jr. Hunt for ob
servation balloons behind the
front. If you survive. you gel
a trip to Paris (created by
peTWDO). For til 16K.

S10.00ppd

J

ret'" IPICTUIE W'IDOWI
Includes machine Ian·
guage subroutines which
allow easy creation of
snlmatlons, Images larger
than the screen, etc.
• Images can be saved on
casselle for use In other
programs.
• Easily accessed from
BASIC Dr assembler.
• Full wrap-around
protected.
• Can be used for alpha
numerics.
• Includes EDTASM
source, system/object
code, BASIC Demo, and
5 demo animations on
casselle.
·16 page manual
• For Lil 16K.

S12.00ppd

~\ ~~;~6:~d t::j::::J
III joyst ick c••nlcU'.

sensor~c:.:e;t ~
THE Uld8~ a·blt l.]iUCM~S
Input s~rt s the est dea
aroun or putting your com
puter In contact with the world
around It without tt~ u~ the
casselte po or mOdi vln me
corgpuJer. p?ugs In0 ellpanSlon
csr e ge at back 01 keyboard.
Full documentation, instruc·
tlons. Pltags lor joysticks ....
Powere y Inexpensive AC
adapter available from Radio
Shack and eisewhere. For L11.

Kit $35.00
Assembled & tested S45.ooppd

TO Order·
SendS59,95

plus 52,05 for
Shipping and

handling
Illinois

Residents
add 6". lOll)

TRS-SO 50ft·
ware !Speclfy
Tape or 01skl

510 With
purchase of

Micro
Commander

90 Day Warranty
Assembled & Tested:

INTERFACE TECHNOLOGy .... 319

P.D.BOX 383. Des Plaines. II 60017
Phone (312l 297'2265

I1ARIGOLO ASSOCIATES
P. O. BOX 20822 ...... 156

HOUSTON, TEXAS 77015

Turn your Micro into an
electronic and security

controller with our new..

TRS-80 INTERFACE

MOVER
Relocates your ",esent RSM-2 ( (c) Small systems
Softw".-e) to any user specified loc.,tlon. All,,~'s

RS:1-2 to be co-resident in FA'! 'With any other
program without conflict.

EaCh of these progr"ms (except PPLOT) is avail
able in eHher of t'Wo forms;
1) SYSTEM casseUe tape for LEVEL II 16K machlne.
2) Commented sou,ce listing using Z-80 mnemonics.
PPLOT tApe or listing fa In LEVEL II BASIC. 16K.

COMPUTER CONTROLLED· REMOTE CONTROL
Now an inexpensive and di,ect carrier current inlerl~ce belween Ihe
TSR-80 and lhe 8SR X·I 0remole contrul modules The MICRO
COMMANDER. X·I 0 modules ~nd your compuler c~n conlrol your
lights appliances. motors. TV.stereo.healers, alarms, lans, pumps elc.

COMPUTER CONTROllED - SECURITY
Add anew dimension 10 your securily system, Place your home under
control 01 your compuler real lime clock while you are on vacation,Add
an input porltoyourcomputer and intelligence looms, Wilhswilches on
doors or wintiows your compuler can welconle guesls or frighlen inlruders

EASY TO USE - NO WIRES TO RUN
Tolal conlrol 01 all X·IO modules lJtilize ~11256 house and unit code
combi nations, 0 irect inieriace 10 AC power line, No comman tl console 10
purchase. Nosonic link, Pluqs dire~lly inlO TRS·80 Modell ILevel1i 01
Diskl cassette lack Dr any 1 bil inpul and 1bi! output TTL POrl

MANUAL INCLUDES ALL SOFTWARE LISTINGS
The 14K basic 4 in I program does the lollowing

Loads machine language driver
Simulales command console
Pro~ides seguential operation
Utilizes real lime clock lor control
Complete documentation includes 8DBO suurce lisling.

PPLOT
A BASIC program that Can print curv..s. bar graphs
and multiple functions on your CRT or PRI~TER.

Calculate your dat". sto,e it in an array, then
call PPLOT as a subroutin.. , and plot 'With auto
scaling. even against a grld if you 11ke.

FOR INFO CALL (603)-447-2745

NULOAD
An lmproved tape loadlng routine that corrects
tlmlng relationships and makes LEVEL II load as
easily as LEVEL L Load. load-and-go, or copy
any LEVEL II tape. Displays data being lo.~ded.

KEY IN
~er the LEVEL I abbreviations that you lost
",hen you got LEVEL 11? No'" you can h.we even
more. Define your 0"" set using BASIC line UO.
With the shift key do"'n, any letter key can"'riCe
key 'Words of your choice. A real tlme saver.

UTI LIT Y 5 0 F TWA RE
FOR TRS-80 USERS

FEATURES INCLUDE:

THE BOOKKEEPERS

Southeastern Software .... 316

1604-9th Ave. S., Apt. 98
Birmingham, Al 35205

Atten: Jeff Lyons, DEPT M

at last, a

••• PROGRAM EDITOR
FOR TRS-80 BASIC···

Reads ' ..pes written in BASIC
Ilelurns 10 BASIC wilh prOK,,,m ,,,,,,dy

. One key entry of key words lill' PRINT
S...lecl"ble aulo line numbering
Edil an) line while in inM'.1 mode

. Append programs
Block del"'le
Se.uch olnd 'eplol(e
Full (ursor movement
Aulo repeolt any ~e)

Requires level II and 16K or more

REPEAT KEY

Full Charge Bookkeeper-48K, 3 DRIVE, W / ALPHA$129. 95

Intermediate Bookkeeper-48K, 2DRIVE & Printer $109.95

Cheap Bookkeeper-32K, 2DRIVE & Printer $89.95

All Above Are Daily Journal-GI L Sysleliis

Hex Code Converter, loan Payment Finder, &
Amortization Table, 16K, 1DRIVE & Printer~ALL 3 $29.95

STURDIVANT & DUNN, INC. .... 82
BOX 277,124 WASHINGTON ST.. CONWAY. NH. 03818

Send $5.95 for each tape or listing (please spe
dfy) plus $1.50 per order for postage and hand
ling (foreign orders $3.00 P&H). Texas residents
add 61 sales tal<. Sorry, no credit cards.

THE SOUTHEASTERN TEXTAN...$40,OO
SOUTHEASTERN TEXTAN MAN.$ 7.50
AUTO REPEAT KEY $ 7,50

Both are tdPl' only
Disk to be ,t>It>i1sed soon

RePl'ats any key held down for mo'e Ihim one second
until key '~'cle<lsed RC<1uires Level II BASIC Will
wo,k with 3lmo~t ;my amollnt 01 memory

Tired of 'om~ Ii,w at a lime' pro~ram edltmgl Now,
with the help of THE SOUTHEASTERN TEHAN, you
(,In '!nter your BASIC programs ,n ,} v,deo onente<l
l<~,t edllor Simply start tYP1nl> 10 make a (hanlSe, iust
mo"" tho: non-destructive cursor Oller the characl""
<lod lype on lop 01 It'

Thb edItor wilS w,itten for 1H5-80 KASlc. not
ili1apte<! to ,t THE SOUTHEASTERN TEXTAN i, total Iv
In machme code for speed and (omp<'ICln<.'ss

,..,Reader Service-see page 178 80 Microcomputing, July 1980 • 145



TO ... IOEO
OUTPUT
CIRCUIT

,---1 ~~~1---,

4NJ5

'0', ., .
Fig. 3. TTY interlace schematic.

TO Z59 PIN 8 --------'

TO 2)9 PIN 16-----'

Fig. 4. Software flowchart.

VIDEO
OOT>'V'

""""'

TO 260 PIN 7 ----'-1'
""TO Z59 PIN 9 ----'1

,n
COUNT °O?

TO Z59 PIN I -------,

",.
... lEW

BYTE 0 CR? >-",,"'------,

N-AIN ROUTINE

16424 is used as the counter.
Every time a character is out·
put, this memory location is in·
cremented. When it reaches 70,
a carriage return and line feed
are printed. The character
counter is set to zero initially
and also every time a carriage
return-line feed is output.

Because the LPRINT and
LUST routines were written to
operate with Centronics print
ers, they examine the line
printer address, memory loca
tion 14312, for a READY bit to
be set before they output the
next character. Therefore, the
Teletype program writes a fake
READY bit to this address to

Software

Now that I had the hardware
capability to enable or disable
current flow in an external loop,
I needed a program to turn this
current flow on and off accord
ing to the ASCII bit pattern re
quired by the printer. The flow
chart of such a program is
shown in Fig. 4.

Since the normal logic state
of the bits in port FF is 0, I used
the logic 0 to represent the
MARK, or current·flowing con
dition, in the loop. A logical 1

written to the output port
represents the SPACE condi
tion and disables current flow
in the loop. The flowchart
describes the program fairly
well, so I will only touch on a
few of the high points.

The LPRINT and LLiST rou
tines in ROM never output a
line-feed code since they as
sume the printer to have auto·
matic line feed on the carriage
return. Since my machine does
not have that feature, I included
a routine to output a line feed
whenever a carriage return was
output by the ROM.

Also included is a character
counter routine set to limit line
length to approximately 70
characters. Memory location

decoding and bus·buffering
hardware was eliminated. Now
all I had to provide was a data
latch to store the bit and a cur
rent loop interlace.

Fig. 3 shows how I accom
plished this task with only five
parts. The 74LS175, which 1 will
refer to as Z59A, serves as the
data latch. Although it is
capable of latching four bits, I

used only one section to latch
bit 05. Resistors Rl and R2 and
transistor 01 are used to buffer
the output of the latch and pro·
vide approximately 20 mA of
drive current for the optical
isolator.

The 4N35 optical isolator pro·
vides about 2500 volt isolation
between the outside world cur
rent loop and my precious CPU
- a nice thing to have when you
accidentally hook the loop sup
ply up wrong! Theoutputsof the
4N35 are connected to two un
used pins on the video output
connector. These pins then con
nect to the 20 mA printer loop.
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$184.

"..280
Send check or money order to:

SciTronics Inc.
523 S. Clewell St.. P.O. Box 5344
Bethlehem. PA 18015
(215) 868-7220

Master Charge and Visa accepted. PA residents add sales tax.
C.O.D. is accepted.

remote switches not included

ENCASED SELF POWERED
CONTROLLER FOR TRS-80-1

Features:
• Controls all 256 remote switches-not just 16
• No ultrasonic link used-prevents erractic operation
• No BSR command module required
• Plugs directly into your keyboard or

Expansion Interface Jack
• Simple to use-sample software provided
• Attractive wood grain case

Applications:

• Make your entire home. business or apartment
"computer controlled"

• Save energy by controlling lights and appliances
• Control lights and alarms for security systems

Now have full computer control of up to 256 lights. appliances and
even wall switches without special wiring. The SclTronlcs REMOTE
CONTROLLER permits direct control of the Inexpensive BSR remote
lIne-carrler switches sold by Sears. Radio Shack and many others.

Let Your Computer
Control Your Home

alpha_lias
TRS-80 © "..,24

TAPE DIGITIZER
P&T CP/M@ 2 8< TRS·80 MOD II

versatility!

$350
$105
$175
$325

Contact us for laleSt informatIon.

PICKLES & TROUT "..273~
p.o BOX 1206, GOLETA, CA 93017, (80S) 967·%63 ~

We also carry:
MAGIC WAND lext plOcessor
CBA$IC2 limproved pertormancel
PASCAUM
Microsoft BASIC.aO

peT CPIM 2 is customized to take maximum advantage of the Mod II hardware
and still be compatible with standard CP/M.

So What? There are hundreds of applications programs available (from dozens
of sources) to run under CPIM and most of them can run unmodified on the Mod
II with P&T CPIM 2

So Why P&T CPIM 2? When you compare CPIM's for the Mod II you will
find that peT CPIM 2 is way out in front of the pack. We were the first to offer
596K bytes (610,304 bytes) of storage at double density. We have the most
advanced screen driver with features like cursor addressing, insert/delete
line, optional non-scrolling lines, change cursor size and blink, clear to end of line
or screen, read cursor position, read character at cursor, and more. We also
support a time of day clock, a user supplied real time interrupt routine, and the
line Printer III. Our serial port drivers support, ETX/ACK, XON/XOFF, and status
line (CTS and DCD) handshaking.

Ok - What about documentation? We supply the 7 standard Digital
Research manuals for CPIM plus our own 150 page manual describing in detail
how to use peT CPIM 2.

What's all this cost? ONLY $175! ($185 after Aug. 1)

$59.95

.......,,.,...
(707) .7·7237

ACU_IM rA AUHA.~£r'(5 ~.O. ..,x ,.,.
fOlf.-.s,YlUIi. CAU'W'I'IA ......

·U'T.",ut ytn'. rAn:.,,,;,, rDlMY
TOIl 0""( Y ..........>ITAG#.'~A'"
C"A.A.HH'O YO YI.. >mi. rAn,

:~~'/:'.S,~,,~~;Tli•.• I~ ,."AY}''''

""(XIODIMrA"'''DII AW.U.m. Y
I:,~A.U.' Jl:rTl."G y''''.'''''; CQ,"TIW,
"011 GOOD f'1WG.A.... A,"D DA rA ',DAt>,
"..,... rsA••••

•

AUO A VA/LABLE WITHOUT
CASSETTE REMOTE

Used by the ONIOFF SWITCH

U.S. COo" $54.95
Guard and

'ELI:"~~~:::ASSETTE ('~~01!:~'
LOADING AND COPYING ' •
PROBLEMS ... EVEN I .
"SYSTEM~ TAPES! ... ',,:",,".

"MAKES TAPE PROGRAM I 'V "" .,.,;;a.'
LOADING PRACTICALLY IN· ...." r
DEPENDENT OF VOLUME~ ,
CONTROL SETTING! .. .'"''

·MAKES PERFECT COPIES '., ':;:: ~,
OF ANY TAPE DIGITALLY '~. "
WITHOUT USING COM. (.. ;::',.~, ,
PUTER, DIGITIZED TO EX· '---::::J""'..'
ACT REPLICA OF TR«I'.
SIGNAL WHILE REMOVING
HUM, NOISE AND OTHER
MINOR DROPOUTS·""C. POWERED NO BAT·
TERIES CASSETTE SWITCH
ALLOWS MANUAL OR COM.
PUTER CONTROL OF CAS
SETTE RECORDER

·FEED YOUR CASSETTE TO
THE TAPE DtQITLZER AND
FEED YOUR COlIIPUTER
THE EXACT DIGITAL
WAVEFORM THE TRs.«l
GAVE TO THE TAPE WHILE
MAKING A COPY AT THE
SAME TIMEl

·THE TAPE DIGITIZER IS
COMPLETELY COMPATIBLE
WITH LEVEL I AND II

CP/M is a trademark of Digital Research Inc lAs-eo is a trademark of Tandy Corp.
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Fig. 5. 4N35 installation on main PC board.

f~
' .

4N;55 -- ~-.'r--, ,
SOLOER •
PIN I TO FOIL~
AS S"OWN ~

InstallaU,?n

To make the required
modifications, first place the
keyboard face down on a soft
surface and remove the six
Phillips-head screws holding
the case together. Note that
there are three different sizes,
so note where each size goes.
Next, holding the case together
with your hands, place the key
board right side up on your
work surface and gently lift off
the top cover.

Notice that the keyboard is
connected to the main PC
board by a delicate, white, flat
ribbon cable located on the
lower left edge of the keyboard
PC board. Trying not to flex this
cable too much, pull the key-

enable a character output by
the ROM routines.

The section of code labeled
PRINT in Fig. 4 is a part of the
program that serializes the
data to be output. It first holds
the output in SPACE condition
for one bit time to simulate the
start bit. Then the program
samples each bit in register H
~nd outputs a logic 0 (MARK) or
a logic 1 (SPACE) to bit D5 of
port FF, depending on the bit
status of the qyte being print
ed. After all bits have been
sampled, the program holds
the output in MARK condition
for three bit times-one for an
even parity bit and two for two
stop bits-before executing a
RETURN to ROM.

The part of the program
labeled DELAY determines the
baud rate of the output. The
DELAY loop furnishes approx
imately 13.56 microseconds'
delay each time it is executed.
Therefore, for the 9.1 ms bit
time required for a 110 baud
printer this delay loop is ex
ecuted 671 times.

Conclusion

For those who are not afraid
to modify their prized equip·
ment, this modification is con
venient and works well with any
program utilizing the line print
er control block set up in RAM
by the Level II ROM. Since

3 and 6. Then, referring to Fig. 5,
solder pin 1 of the 4N35 to the
trace shown. Solder the end of
the hookup wire still dangling
to pin 2 of the 4N35. Solder pins
4 and 5 of the 4N35 to short
pieces of hookup wire, which
should then be soldered to the
video connector pins shown.

The modification is now com
plete. Reassemble the rest of
the case. Connect the Teletype
and loop supply as shown.
Upon power-up, set MEMORY
SIZE to 32566 for a 16K
machine or 20277 for a 4K
model.

Enter and run the TTY pro
gram. When run is typed, the
BASIC program will poke the
TTY program into high memory
and then destroy itself. From
then on, the LUST and LPRINT
statements should work using
the Teletype as a line printer.

overheating the lGs or causing
shorts.

Now cut one of the leads of
both R1 and R2 and the base
and collector leads of Q1 to a
length of about 1/.. inch. Solder
the short lead of R1 to the base
lead of Q1. Similarly, solder the
short lead of R2 to the collector
of 01.

Now turn Q1 upside down
and solder its emitter lead to
Z59, pin 8. Run a short piece of
insulated wire from Z59A, pin 4,
to Z60, pin 7. Make sure that all
unconnected leads of Z59A are
bent away from Z59 and are not
touching anything else. Solder
one end of a long piece of in
sulated wire to the uncon
nected lead of R2.

Now take a good look at what
you have done so far. Make
sure that the transistor and
resistors are secure and t~at

their lE!ads are not touching
anything that they are not sup
posed to touch.

Once satisfied, turn the PC
boards over and mount them
back in the lower half of the
case. Before putting the top
cover back on, do the following:
Take a 4N35 Ie and cut off pins

TTY programs for 4K and 16K Level II TRS-80.

UPPER R!GtlT "AND
CO!lN"ER OF MAIN
PC "80ARO
(I<EYBOARO TOP
COVER REIoIOVE01

---~------------~- TTY PROGRAM FOR 4K LEVEL I I -----------------~--~

SET MEMORY SIZE TO 20277
10 CLS:INPUT"DO YOU WANT CRT ECHO ON LPRINT ";A$: IF A$="Y" OR A$="N" THEN IF

A$="V" THEN POKE 16422,54 ELSE POKE 16422,58 ELSE 10
20 POKE 16423,79: POKE 16424,0 FOR 1= 20278 TO 20423
30 READ BYTE
40 POKE I,BYTE
50 NEXT
60 DATA 121,205,51,0,229,213,245,97,197,124,87,254,13,194,86,79,205,136,79,38
65 DATA 10,205,136,79,62,0,50,4Q,64,195,126,79,58,40,64,254,70,194,115,79,205
70 DATA 136,79,38,13,205,136,79,38,10,205,136,79,62,0,50,40,64,195,126,79,58
75 DATA 40,64,60,50,40,64,98,205,136,79,62,63,50,232,55.193,241,209,225,201,6
80 DATA 7,62,48,21 1,255,205,188,79,124,103,203,71,202,157,79,62,16,195,159,79
85 DATA 62,48,211,255,205,188,79,5,202,174,79,124,203,31,195,146,79,62,16,211
90 DATA 255,205,188,79,205,188,79,205,180,79,201,245,17,159,2,27,122,179.194
95 DATA 192,79,241,201
97 NEW
99 ENO

-------~~ .. --------- TTY PROGRAM FOR 16K LEVEL II ----------------------~

SET MEMORY SIZE TO 32566

10 CLS: INPUT"oO YOU WANT CRT ECHO ON LPRINT ";A$: IF A$="Y" OR A$="N" THEN IF
A$""Y" THEN POKE 16422,55 ELSE POKE 16422,59 ELSE 10

20 POKE 16423,127: POKE 16424,0: FOR I " 32567 TO 32712
30 READ BYTE
40 POKE I ,BYTE
50 NEXT
60 DATA 121,205,51,0,229,213,245,97,197,124,87,254,13,194,87,127,205,137,127,38
65 DATA 10,205,137,127,62,0,50,40,64,195,127,127,58,40,64,254,70,194,116,127,205
70 DATA 137,127,38,13,205,137,127,38,10,205,137,127,62,0,50,40,64,195,127,127,58
75 DATA 40,64,60,50,40,64,98,205,137,127,62,63,50,232,55,193,241,209,225,201,6,7
80 DATA 62,48,211,255,205,189,127,124,103,203,71,202,158,127,62.16,195,160,127,62
85 DATA 48,211.,255,205,189,127,5,202, I75,127 , 124 ,203 ,31,195,147,127,62,16,211,255
90 DATA 205,189,127,205,189,127,205,189,127,201,245,17,159,2,27,122,179,194,193
95 DATA 127,241,201
97 NEW
99 END

000

board away from the main PC
bo~rd and hold it vertically
while removing the five little
white-plastic spacers that are
on the PC bo~rd and lift the en
tire assembly out of the bottom
half o~ the case. Holding the
keyboard against the main PC,
turn the whole assembly over
and place it so the Ie numbers
can be read with the keyboard
face down.

Locate Z59 in the lower left
area. Take a new 74LS175 IC
and bend all but the four corner
pins outward. Place this IC,
Z59A, piggyback style on top at
Z59. Solder the four corn~rpins
of Z59A to their count~rpartson
Z59. Use as little heat and
solder as possible to avoid

CASSETTE

'"JACI<

000

J2 VIOEO
OUTPUT

J.llCI<

TO R2

POWER
JACI<

000

POWER
SWITC"
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COMPUTER SPECIALISTS

AUTHORIZED

TRS-80~ALERA301

15%
DISCOUNT

Off
List

4K Level"
$527.00

71S.OO
B4.oo

2S4.OO
424.00
169.00
159,00
675.00
B5O.oo
375.00

. ..... $Populor 16K level II System .
26-114S RS-232 Boord .
26-1140 "0" K Interloce ..........•.•.•.
26-1160Mini Disk ..............•.•.•.•.....
26-1171 Telephone Modem. . . .
Cot Te!ephone Modem. . ......•.•..
Fost 100 CPS Centronics 730 Printer. . .
Text Quality Centronics 737 Printer .
Plug Compotible lobo 5 'f. Drives .
Versatile lobo Interface, 8" Drives

ond Hord Drives. . . . . . . Call For Prices

10%
DISCOUNT

Off
List

64K 1 Drive
$3499.00

1-800-841-0860 Toll Free Order Entry
No Toxes on Out Of

State Shipments

Immediate Shipment
From Stock.

MICRO MANAGEMENT SYSTEMS, INC. ",72

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. S.W.
CAl RO, GEORGIA 31728

(912) 377.7120 Ga. Phone No.

Full Factory Warranty
on All Items Sold.

largest Inventory
In the S.E. U.S.A.

$50.00

$40.00

$29

TUBE
The Ultimate Buffered Editor

for~O Disk Systems

Teco like, 21 edit commands, direct
cursor control, block move, multiple
input flies, file size limited only by
available disk space.

leon TRS·BO Disk with Manual
Also available for TRS·BO

IeSBASle Structured Basic Pre
Processor

-BASOPT Basic program optimization
program 520.00

.v.J,~"w,,;l~J ~IIW,.v~JN.

wl"'wl~Jwwl~

313 Meadow Lane
Hastings, Michigan 49058

(616) 945-5334

fDf'o/f'r inquirif'. invitf'dJ

",a.
VISA & MASTERCHARGE ACCEPTED

• TRS·80 IS a trademark 01 Tandy Corp:

FINALLY. ..
PROFESSIONAL SOFTWARE •.•

9~~ ~e~5~Lt~.?~!~t! !i!s.t .r~r']

NO MANUALS!
....• TRS-80~····

DEPRECIATION $19

MAILING LIST $79

ADDING MACHINE $ 19

TEXT EDITOR $99

AMORTIZATION $19

COMPOUND INTEREST $19

DEC/HEX/B' $19

PAYROLL (specify) $49

Weekly,

Biweekly,

Monthly, or

Semimonthly

INVOICE

(checkjm.order)

PA residents ... odd 6,;

• •TRS-80 is a trademark of the Tandy Cop
DIVERSIFIED COMPUTER SERVICES

5601 PENN AVENUE A-23
PITTSBURGH, PENNSYLVANIA 15206

412-361-7540 0/247

• rnlsm.~s •
)11 is '-*rn 1)[1 Turn your Editor
Assembler into a disk package. This
patch modifies EDTASM 1.1 " 1.2
under TRSDOS, NEUDOS, or VTOS!
Features? Add full disk I/O, block
move, global change, printer
pagination with optional prompting,
sorted symbol table, print memory
utilization, correct DEFM expansion.
protect IlIelllOry, and recover after
BOOT. From within the EDTASM you
will have DIR, KILL, "FREE. This
package is a must for assembler
programmers I Priced at $20.

DISK*HOD and DSMBLR II require a 32K
disk system.

)lIs rn til r II Comp1__nt your
dSSl#Dl>.1y la.ugwge tools with this
Z80 disassembler which produces
screen, printer, or disk file
output. A 2-pass process provides
SYMBOLS for 16-bit address and 8-bit
relative references. EQUates " ORG
are generated. Priced at $20. A 16K
Tape Version (DSMBLR 1.2) is
available for $15.

) [J rn II j II fI Now you C~ .ppeno
2 or more CHD, files and/or SYSTLM
tapes. Perform transfer to " from
disk/tape of SYSTI:MjCMD m::ldules with
offset capabilities. Provides PATCH,
TAPLDISK, " LMOFFSET capabLlitia~ as
well as adds a few of its own. Get
CMDFlLE today! 16K req'd. $20.

MISOSYS Department K .... 221
5904 Edgehill Drive

Alexandria, Va. ~2303

703-960-2998
MASTER CHARGE " VISA Accepted

A Sophisticated Model II Editor
Assembler is now available. Contact
MISOSYS or Galactic Software ltd.
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Radio Shack's Editor/Assem
bler does not use this control
block, the printer will not
operate while using the Edi
tor/Assembler. This is the only
shortcoming I have found.

A final note: As I was going
over the program for the 50th

time in preparation for this arti
cle, I noticed that by adding
four more bytes to the begin
ning of the program I could
have the CRT echo what was
being LPRINTed. I have in
cluded them in the TTY pro
grams. These bytes are a call to

a subroutine located in ROM at
hex location 0033, which
displays the character on the
CRT..

References
"TAS-SO Machine-Language

Programmer's Handbook,"
Tahl Milburn.
"Radio Shack TRS-SO Editor/
Assembler Operation and
Reference Manual," Radio
Shack, 1978.
"TRS-SO Technical Manual,"
Radio Shack, 1978.

7F3B £5 PUSH HL 7F92 7C LD A,H
7F3C 05 PUSH DE 7F93 67 LOOP LD H,A
7F3D F5 PUSH AF 7F94 CB47 BIT 0,A
7F3E 61 LD H,e 7F96 CA9£7F JP Z,SPAC£
7F3F C5 PUSH Be 7F99 3E~~ LD A,0
7F40 7C LD A,H 7F9B C3A07F JP BIT
7F41 57 LD D,A 7F9E 3E20 SPACE LD A,32
7F42 FEilD CP 0DH 7FA0 D3FF BIT DUT (0FFH) ,A
7F44 C2577F JP NZ,EOL 7FA2 CDBD7F CALL DELAY
7F47 CDS97F CALL PR INT 7FA5 05 DEC B
7F4A 260A LD H,0AH 7FA6 CAAF7F JP Z,DONE
7F4C CD897F CALL PRINT 7FA9 7C LD A,H
7F4F 3£00 LD A,0 7FAA CBl F RR A
7F51 322840 LD ( 4028H},A 7FAC C3937F JP LOOP
7F5~ C37F7F JP EX IT 7FAF 3E00 DONE LD A,0
7F57 3A2840 EOL LD A, (4028H) 7FBl D3FF OUT (0FFH) ,A
7F5A FE46 CP 70D 7F83 CDBD7F CALL DELAY
7F5C C2747F JP NZ,MIN 7F86 CDBD7F CALL DELAY
7F5F C0897F CALL PR lNT 7FB9 CDSD7F CAll DELAY
7F62 2600 LO H,00H 7FBC C9 RET
7F64 CD897F CALL PRINT 7FBD F5 DELAY PUSH AF
7F67 260A LD H,0AH 7FBE 119F02 LD DE,671O
7F69 CD897F CALL PRINT 7FCl 18 OLOOP DEC DE
7F6C 3£00 LD A,0 7FC2 7A LD A,D
7F6E 322840 LD (4028H),A 7FC3 83 OR E
7F71 C37F7F JP EX IT 7FC4 C2C17F JP NZ,OLOOP
7F74 3A2840 r~IN LD A,(4028H) 7FC7 Fl POP AF
7F77 3C INC A 7FC8 C9 RET
7F78 322840 LD (4028H},A 0000 END
7F7B 62 LD H,D 00000 TOTAL ERRORS
7F7C CD897F OUT CALL PRINT DLoor 7FC1
7F7F 3E3F EX IT LD A,630 DONE 7FAF
7F81 32E837 LD (37E8H) ,A BIT 7FA0
7F84 Cl POP BC SPACE 7F9E
7FB5 Fl POP AF LOOP 7F93
7FBG Dl POP DE DELAY 7FBD
7F87 E1 POP HL OUT 7F7C
7F88 C9 RET MIN 7F74
7FB9 0607 PRINT LD B,lD EX IT 7F7F
7FBB 3E21' LO A,32D PRINT 7F89
7FSD D3FF OUT (0FFH) ,A EOL 7F57
7F8F CDBD7F CALL DELAY TTY 7F3B

Assembled program.

......... (, i" '//

SYSTEM -CR~S~-
/ " "-

Your TRS-80'· Mod I May Nol B, Th' prOb~l,ml
Normal hOusehOld and /
commerCial electrical ~ .....
power (AC) can vary as ~~ 0,'"
much as 200'/o-and can •
VANISH tor a hal! second-or T ""-~
morel The TRS 80· Pow "' '"
er Supply was not oe- : "'-..
signed to cope with
this typical AC condition!
P& L BUSINESS/COMPUTER SYSTEMS

Power modification stabilizes system voltages al
lowing up to 2seconds' uninterrupted operation with
AC OFF! (Depending on power supply you use.)
Detailed Instructions for Processor & Expansion Interlace
(w/parts list & pwr. supp. selection data) ..... $9.95

level 1 Kit For Processor Only
(instructIons, parts, cables & power supply
selection data) .. , $31.95

level 2 Kit For Processor and Expansion Interface
(instructIOns, parts. cables & power supply
selection data) $49.95

Send check or money. order to
P& L BUSINESS/COMPUTER SYSTEMS

P.O. Box 333. Ramona. Calif. 92065 '" 354
California Residents please add 6% sales tax
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5 COMPLETE STORES IN ONE!

COMPUTER CENTER
features a complete line of

SOFTWARE
and BOOKS

for the

TRS-80
write for information

MODEL II SOFTWARE
HOST

HOST allows you complete control of your Model It
system trom a remote locatIon, HOST will allow you
to perform any Model II functIOn as though you were
actually SlttlOg ;:It thp Keybo<lrd. yet stili allows the
Mouel II to operate normally W,th HOST you can
serlu and receIve programs. data liles, access dls~

aod printer. Just connect your Model II via telephone
or direct hne, to any standard termmal You can even
lise a second Model II or a Model I as tcrmmal' HOST
gIves you the power of a second computer system
for only $139 00

SPRINT
SPRINT adds a screen print command to your
Model II. The contents of the screen wIll be sent to
your prlntpr ilt thp. press of a ~Py. or by soltware con
trol, SPRINT IS loaded In vIa DOS, and remainS In
the system. letting you prInt out In DDS. or BASIC
SPRINT requires no modIfication to your programs
Only $19.95

Order now Irom COMPU-SERVICES
p,o Box 324
Somerset, MA 02725

..... 363
TERMS Cash or Money Order, Personal checks reqUire
3 weers orocess'r19 t,me Add $2.00 for postage and
sh,pp,ng Mass re5'dents add 5% Sales la'



SJW, INC.
P.O. BOX 438

HUNTINGDON VALLEY,
PA 19006

215-947-2057
.... 244

TRS-80 is a registered trademark of TANDY CORP.

Disk Keyplus is a powerful multi.purposc utility for your TRS-80. Design~
for ease of use. roUlines can bl' enabled or di.;abl~ in jusltlOO key snokes.

Disk Ke~'plus supporls aUlo·repeal. lowerea~e "ideo sofllOarc. rl"Sloration of
lost BASIC program~ single key slroke uscr definable strings. BASIC shon·
hand, direct graphic character input. IOlOercase without shirt and more!

Disk bas<:d lItililies include a roulille that generates an u~er defined ~tring at
power up or at the stroke of 110'0 key~. More nexible than Ihe DOS AUTO com·
mand, Disk Keyplus will execute ,In)' combinalion of commands or programs
automatically.

Another routine allows users to initialize Disk Keyplus with an)' combination
of utilities enabled or disabled.

Disk Keyplus is compatible with eilher TRSOOS or NEWDOS. A casselle
with both the 32K and 48K versions is available for only SI9.95. Non-disk Key
plus (lv. 2. 16K) without the disk based ulililies. bill with keyboard debounee.
loads in JUSI 20 seconds and is available for SI4.95. Pa. residents add 6~'. sales
tax.

INTEGRATED

~
DlIsk

o EYPLUS UTILITY
PACKAGE

TRS·SO is a registered trademark 01 TANDY CORP.

~~:J~ SYSTEM
EXPANSION
FOR THE

TRS-80™
AT

'__ $69'" [pc BOARD & ]
J L.:.J ,.. , I USER MANUAL

'~. . ... ,- • SERIAL RS232(/20mA ItO

"~ I 4 :.:::::,.J.. I: flOPPY CONTROllER
,,':".~, ,:.:~" ,..-=. 32K BYTES MEMORY

~i'i"llt:;":~~"}l'\{I""':':"''r....~a~· ~ARALLE~ PRINTER PORT
.,••J'I ••t.,. ;" .•• 11{";' .,•.•:. ~. • UAL CA SETTE PORT

;,.~:.~., '::'::'(D 1_. ·'~.I REAL-TIME CLOCK
• . . :l.~.;•...•,.J.... • SCREEN PRINTER BUS

~.:. ;l~";v",,: .•. :;';:l·~:·:·. }': .: • ONBOARD POWER SUPPLY
~ .':.= • SOFTWARE COMPATIBLE:':J,C:··:.,Jr ::~"j! .:: • 'OLDER MASK.5IlK SCREEN
. • ..... ..'=
::rr:fJ~.·: LNW
:n <OLJ",;,i.&.~ = RESEARCH v53

Of. ":~ $YS1EM

]:1::i. ~
~ .. lIimdli

"..70

.... 289

please add $1.00 lor postage & handling. Calif.
residents add 6% sales tax. Add 3% IOf VISA or
Master Charge.

609 Sapphire St.
Redondo Beach, CA 90277

"the Business
Software Co."

order FMS Irom

INCLUDES: programs on diskette. sample liles and
extensive step-by·step documentation.
REQUIRES: TRS.ao, disk. 32K.

Business/Personal Use

FILE
MANAGEMENT

SYSTEM

.cREATES-describe the length and
name of each field in a disk file and the
FMS system allows you to create and
update the file without any program
ming.
eUPDATES-descriptive prompting
and length checking for each field are
automatically performed by the sys
tem when adding or updating records.
eREPORTS-FMS allows variable re
port format and headings as specified
by you; reports go to display and/or
line printer.
.SORTS-files can be sorted on any
field in ascending or descending se
quence.

Include $1 ,50 tOI shipping and handling
OhlQ residents add 5'1>% sales tal.

TRS·BOI!> is a trademark 0' the Tandy Corp

Let Your TRS·80'"
Teach You

ASSEMBLY LANGUAGE
Tired 01 buying book after bOOk on assembly

language programming and still 001 knowing your
pop from your PUSH?

REMSOFT proudly announces a more eNi
cienl way. uSin1 your own TRS·8Q'&. to learn the
lundamentals 0 assembly language programming
-·at YOUR pace and at YOUR convenience.
Our unique package, "INTRODUCTION TO TRS·80'!'
ASSEMBLY PROGRAMMING". will provide you with
the following:
• Ten 45·minule lessons on audio casseUes.
• Adriver program to make your TRS-80!l video

monitor serve as a blackboard for the instructor.
• A display program for each lesson 10 provide

Illustralion and reinforcement lor what you are
hearing.

• A texlbook on TRS-801!> Assembly Language
Programming

• Slep-by-step dissection of complete and useful
routmes to test memory and to gain direct control
over the keyl>oard. video monitor. and prinler.

• How to access and use powerful routines in your
level II ROM.
This course was developed and recorded by

Joseph E. Willis and is based on the successful
series 01 courses he has taught al Meta Technologies
Corporation. the Radio Shack Compuler Cenler, and
other locations in Northern Ohio. The minimum
system required is a Level 11, 16K RAM.

REMASSEM·1 only $69.95

~
REMSOFT. Inc. _

571 E. 18551.
Euclid. Ohio 44119

(216)531·1338

a
m
p.

--frq~- LEVEL II

SOUND STX
REAL TIME DISPLAY
OF SOUND INPUT WITH
RECORDER MIKE
MACHINE LANGUAGE
PROGRAM LISTING OF
LESS THAN 100 BYTES
FULL LOUDNESS DEPTH
FROM UNMODIFIED '80
WITH CTR·41 RECORDER
DISPLAY MOVES TO
MUSIC OR VOICE
FOR EXPERIMENTS OR
LAZY VIEWING SEND
6.00 CK OR MO WITH
STAMPED SELF AD·
DRESSED ENVELOPE TO

EDF v 359

BOX 3054
BRANFORD CT.

06405
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GAME

Tic- Tac- Toe with a twist.

The Third Dimension

David Dil/ehay
107 Ashwood Terrace
Marshall, TX 75670

Going through my back is
sues of Kilobaud, I reread

the article in the April, 1978 is
sue on 3D Tic-Tac-Toe for the

North Star BASIC. I decided to
convert it for the TRS-BO.

lt was immediately apparent
that the conversion would mean
changing the graphics format 10

a 16 line screen. Since it is an·
noying to have the computer
blank the screen to redraw the
board while you are trying to

analyze a complex arrange
ment, I decided to draw a new

layout.
Using X and 0 gave me a

chance to try POKEing instruc
tions for graphics. Fortunately,
the TRS-80 graphic characters
enabled me to form a very ac

ceptable X and 0 with only two
POKE statements each.

Drawing the Board

1laid out the four boards on a
TRS·80 graphics worksheet.
When I thought I had a nice

balance, with room for reo
sponses and playing aids, I was

ready to write the display por
tion of the program.

Since 1 would only draw the
boards one time for each game
and the symmetrical nature of
the boards was so obvious, I
chose a simple FOR·NEXT rou
tine to draw the boards. The top
of the screen was used for infor
mation, and the bottom for alter
able text describing moves.

I used the edit mode to
change lines in the graphic por
tion of the resident program and
gave it a run. I liked the looks of
the presentation, so I turned my
attention to making the game
run.

The array used to set up the
possible winning combinations
was two dimensional with 304
elements. After deciphering the
intent of the listed statements, it
was fairly easy to edit the lines
so the TRS·80 could construct
the required array.

After a few false starts, I
managed to get the game to run.
The computer took just over four
minutes to make its first move,
but it did place its 0 correctly. 1
was grateful for that. I contin
ued play and about 45 minutes
later, while on the verge of mak·

ing an excellent move, I was
rudely jolted by an "I WON WITH
BOARD 3, POSITION 11". In
checking carefully the sup
posed winning combination, I
found that I had been truly
"snookered" .

That hooked me. I knew I was
in for a prolonged altercation
with this crafty machine. Fur
thermore, I didn't want each
game to be over an hour long, so
I set tp work increasing its
speed.

Increasing the Speed

There are 64 squares on the
four boards and you need four
in-a-row tor a win. This results in

76 possible combinations for a
win. When you make a move, the
computer has to check all possi
ble combinations to determine it

you won, and, if not, what the
board now contains as threats
to win. The computer then sorts
through all 76 possible combin
a~ions of wins for each of the 64
squares resulting in 19,456com
parisons before it can go on with
its move.

This is in addition to the
evaluation for your move. With
close to 20,000 comparisons to

be made, it is not surprising that
the computer moves slowly.

Since there are only seven
combinations that involve
square (1,1) and only four com·
binations that involve square
(1,2), it seemed like a waste of
time to have to look through all
76 combinations just to find the
seven or four combinations re
quired.

There are sixteen squares
that are involved in seven win
ning combinations and 48
squares that are involved in four
winning combinations. By al
lowing the computer to access
only the small set of winning
combinations for each box, the
number of comparisons could
be reduced to only 294.

Another array was added to
the program calling all 294 win
ning combinations which the
computer searched in order.
With this modification, the run
time for the computer to move
was reduced to less than 25 sec
onds.

1 added some instructions
and a score keeping function
and converted the appropriate
variables to integer form to re
duce memory requirements. I

Program Listing.

5 CLS
6 GOSUB 4000
7 DEFINT A-Z
9 CLS:PRINT@520,·PLEASE WAIT A SECOND mllLE I GET READY

10 DIM S(64) ,W(3,76} ,v(76) ,Dl{64,7) ,K(64)
20 FOR A~l TO 10:FOR Al~0 TO 3 :READ W(Al,A) :NEXTAl,A
30 FOR A~l TO 3:Al~A*19:FOR A2=1 TO 10:FOR A3:0 TO 3
49 w(A3,Al+A2):W(A3,A2)+(16*A) :NEXTA3,A2,A
50 FOR A=41 TO 56:FOR Al:0 TO 3
60 W(Al,A)=(Al*16)+A-49:NEXT Al,A
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70 FOR A:57 TO 76: FOR Al=0 TO 3: READ W(Al,A) :NEXT AI,
A

12 DATAl,2,3,4,S,6,1,8,9,10,11,12,13,14,lS,16,1,S,9,13,
2,6,H~,14

14 DATA3,7,11,15,4,8,12,16,1,6,11,16,4,7,10,13,1,22,43,
64

76 DATA5,22,39,S6,9,26,43,60,13,26,39,52,2,22,42,62,14,
26,38,50

78 DATA3,23,43,63,15,27,39,Sl,4,23,42,61,8,23,38,53,12,
27,42,57,16,27,38,49

83 DATAl,21,41,61,1,18,3S,52,4,19,34,49,4,24,44,64



YOU'VE LOVEO OUR WAR GAMES AND OUR FANTASY GAMES,
AND NOW YOU'LL GD CRAZY FDR OUR

NEW COMPUTER GAMES! ()

o
o

o

Here are SDme Df our newest:

COMPUTER BISMARCK
At last, a big, bold WWli Naval battle. perfect for the computer
enthuslastl Ship-to-ship level strategy and tactics. Options for
solitaire and two-player games.
TRS-SO, Level II, 16K Tape - $49.95
Apple II, 48K Disk - $59.95

GALACTIC TRILOGY
Three exciting galactic adventure sifT'ulatlons.

GALACTIC EMPIRE TRS-SO, Level II. 16K Tape - $14.95
GALACTIC TRADER TRS·SO, Level II 16K Tape - $14.95
GALACTIC REVOLUTION TRS-SO, Level II, 16K Tape <...:..-.

- $14.95
MYSTERY MANSION

A suspen~wrenchlng haunted house adventurel Guard yourself
against the evil that lurks witt'lin as y~ explore the mysteries of
the mansion. TRS-SO Level II, 16K.System Tape - $14.95

OTHER TITLES AVAILABLE! /1
ASK AeOUT OUR 180 DAY GUARANTEED-SALES POLICY

DEALER & DISTRIBUTOR INFORMATION
AVAILABLE ON REQUEST
MAIL ORDERS WELCOMEI ,

~
DISTRleUTORS

01956 Pass RDad
GulfpDrt, MS. 39531

(601) 896·8600 ~.
..., ...-?

/?;~:;;;;-'::'~~~:~~~,~i~~~=~,},~ii"··l
II"~ I "I I

III! SO·SHROUD ! i
II, I , 1

t-;~:~~~~~ I !f! [

SYRACUSE R&D CENTER
Box 125, DeWitt, NY. 13214

"our 10th year in R&D" ...... 358

RAISE
and tilt your monitor for

more comfortable
viewing, and

COVER
that unprofessional tangle

of cabling and power
supply. The

"SO-SHROUD"
is a matching silver-gray

molded fiberglass module
that fits under the

"80" monitor.
$22.50 + $2.00 shipping and

handling with check or money
order. NYS residents add 7% tax.

ENTER SHEET MUSIC VIA WEll TESTED ENTRY SYSTEM

S10 CASSEnE S15 DISK

2 Plug In Gllme Paodles ..... U.95
Lowe'Cllse MOdlrlcll,lon. 18.95
Ughl Pen 19.95
BeePII' . . .. . .. 25.00

High Game
High Series
Lanes
Substitutes
Points
SCratch
Averages

BOWLING
LEAGUE

STATISTICS

BOWLSTAT 1.1 will generate
leam standing sheets suitable
for posting with full leam and
player statislics. and also print
league scoring sheets. Printing
format is optimized for the 779
prinler. but a modification for
any printer with 80 characters
minimum per line is provided. A
wide range of handicapping and
scoring options meets almost
any league"s requirements.
Entry of weekly scores is fast
and simple with extensive
prompling and error detection.

Supplied on Diskeue with manual
549.95

Manual Qnly
(deductable on purchase

of diskette)
$5.95

TRS-BO'
32K - DOS - PRtNTER

Pa. residents add 6% tal(

Datascore ..-352

P. O. Box 995 Sharon, Pa. 16146
·Trademark 01 Tandy Corp.

leaders
Games
Pins
Handicaps
Blind SCores
Teams
Players

Thp ASSISTANT··

The Berg Works
HO\ 7~!" ,,...,~,

1""I~\IIIl. \\1 >l>~-,

Get Control 01 Your Level II
Add 8 new and 3 user definable
commands. Break key control
(on/off) - enable/disable all monitor
printing - 245 computer speeds and
more. Use as programming tool and
under software control ... includes
debounce routine.
Special Introductory l-\ Price Offer
until September. Basic listing $5.00.
Tape $7.50. Complete documenta
tion and sample applications. Spec
il 4,16,32, 48k, 449 b te utility.

"ACTION GRAPHICS" - machine
language speed. In this construction
skill game you pick up beams and col
umns with the crane, then lower
them into position ... but be careful if
not properly supported -

DESTRUCTION!
Walch out for the Irolls. $7.50. 16k
tape. Add $1.50 tape orders.
Where proven software is stilf affordable

fREE CATALOG

•. 0 ....' " ...,,""!£.',,
1..... -..,"

$190 ASSEMBLED

MUSIC EDITOR

$130 KIT

• 3 SIMULTANEOUS NOTES P£R BOARD

• Pl.UGS INTO ANY STEREO SYSTEM

• NO EXPANSION INTERFACE NEEDED

• DEMO CASSEnE INCltJOED

I
NEW WAVEIEL~=~~C5. INC.

...... 323

ANNOUNCING THE FIRST
TRUE ELECTRONIC MUSIC

SYNTHESIZER FOR THE

TRS-80·
NOT A SIMPLE SOUND EFFECTS

GENERATOR BUT A COMPLETE

• " 0001"'00" ••••
cOO', ••O<'...." 00.....

.....CC• .,IO

MUSIC SYSTEM!
-----I

TRS-80· Synthesizer
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84 DATA13,25,37,49,13,30,47,64,16,31,46,61,16,28,40,52
85 GOSUB5000
86 FOR ,11,.=1 TO 64:S(A)=0:V(A)=0:NEXTA:FORA=65T076:V(A)=0

:NEXT A
87 GOSUB7000:GOSUB 6000
90 CLS:GOSUB 1000
91 IF G=1 THEN 390
95 PRINT@835,"YOUR BOARD & POSITION";: INPUT 1'.1,1'.2
96 PRINT@863,"

4055 PRINT"ANY BOARD. YOU CAN ALSO WIN WITH 4 SQUARES
IN A ROW, FROM"

4060 PRINT"BOARD TO BOARD --ACROSS, DOWN AND DIAGONALLY
FOR EXAMPLE,"

4062 PRINT"ANY SET OF IDENTICAL MOVES ON EACH OF THE 4
BOARDS IS A WIN;"

4065 PRINT"ALSO, A TOP ROW SQUARE ON BOARD 1 COMBINED W
ITH THE SAME"

4070 PRINT"COLUMN SQUARE IN THE SECOND ROW ON BOARD 2,
ETC. IS A WIN."

4072 PRINT"DIAGONALS THROUGH THE CUBE AT EACH LEVEL OR
ACROSS LEVELS ARE"

4074 PRINT"ALSO PERMITTED. FOR A DRAW, ENTER 0,0.":PRI
NT

4076 PRINT"THE COMPUTER WILL TRY TO BLOCK YOU AND ALSO
TRY TO WIN ITSELF."

4078 PRINT"IF THE COMPUTER MOVES FIRST, IT WILL MAKE A
RANDOM MOVE FIRST."

4080 PRINT"BE SURE TO PUT A COMMA BETWEEN YOUR ENTRIES.

4090 PRINT:PRINT"GOOD LUCK--YOU'LL NEED IT!";
4100 INPUT" PRESS ENTER TO BEGIN.";B$
4210 GOT09
5000 FOR Q=l TO 16:FOR D~l TO 7:READD1(Q,D} :NEXT D,Q
5010 FOR Q=17 TO 64:FOR 0=1 TO 4:READD1(Q,D) :NEXT D,Q
5012 FOR Q~l TO 64:READ K(Q) :NEXTQ
5015 RETURN
5020 DATA1,5,9,41,57,69,70,1,8,10,44,65,71,72,4,5,10,54

,60,73,74
5030 DATA4,8,9,56,68,75,76,31,35,39,41,68,71,73,31,38,4

0,44,60,70,76
5040 DATA34,35,40,54,65,69,75,34,38,39,56,57,72,74,12,l

6,19,46,57,58,61
5050 DATA12,17,20,47,63,65,66,13,16,20,50,59,60,62,13,1

7,19,51,64,67,68
5060 DATA22,26,29,46,62,66,68,22,27,30,47,58,60,64
5070 DATA23,26,30,50,61,65,67,23,27,29,51,57,59,63
5080 DATA1,6,42,61,1,7,43,63,2,5,45,58,2,6,9,46
5090 DATA2,7,10,47,2,8,48,66,3,5,49,59,3,6,10,50
5100 DATA3,7,9,51,3,8,52,67,4,6,53,62,4,7,55,64
5110 DATA11,15,19,41,11,16,42,79,11,17,43,71
5120 DATA11,18,20,44,12,15,45,69,12,18,48,72,13,15,49,7

3
5130 DATA13,18,52,76,14,15,20,54,14,16,53,74,14,17,55,7

5
5140 DATA14,18,19,56,21,25,29,41,21,26,42,71,21,27,43,7,
5150 DATA21,28,30,44,22,25,45,73,22,28,48,76,23,25,49,6

9
5160 DATA23,28,52,72,24,25,30,54,24,26,53,75,24,27,55,7

4
5170 DATA24, 28,29,56,31,36,42,62,31,37,43,64,32,35,45,6

6
5180 DATA32,36,39,46,32,37,40,47,32,38,48,58,33,35,49,6

7
5190 DATA33,36,40,~0,33,37,39,51,33,38,52,59,34,36,53,6

1
5200 DATA34,37,55,63
5210 DATAl,4,13,16,49,52,61,64,22,23,26,27,38,39,42,43
5229 DATA2,3,5,6,7,8,9,10,11,12,14,15,17,18,19,20,21,24

,25,28,29,30,31,32
5230 DATA33,34,35,36,37,40,41,44,45,46,47,48,50,51,53,5

4,55,56,57,58,59,60,62~63
6000 CLS:INPUT"DO YOU WANT TO FLIP A COIN FOR WHO GOES

FIRST. I CAN DO IT FOR YOU.";A$
6010 IF LEFT$(A$,l}="Y" THEN 6050
6020 INPUT"O.K. DO YOU WANT TO GO FIRST";A$
6030 IF LEFT$(A$,l)-"Y" THEN RETURN
6040A1=RND{4}:A2=RND(16):M4=A2+(Al-1)*16:G=1:RETURN
6050 F=RND(2) :INPUT"DO YOU WANT HEADS OR TAILS";B$
6060 IF LEFT$(B$,l}="T" THEN 61013
6070 IF F=l THEN PRINT"YOU WIN. YOU MOVE FIRST.":FOR X

=1 TO 1000:NEXT:RETURN
6080 PRINT"I WON THE TOSS. I'LL GO FIRST.":FOR X=l TO

1000:NEXT:GOT06040
6109 IF F=2 THEN PRINT"YOU WIN. YOU MOVE FIRST.":FOR X

=1 TO 1000:NEXT:RETURN
6110 PRINT"I WON THE TOSS. I'LL GO FIRST.":FOR X=1 TO

1000:NEXT:GOT06040
7000 CLS:PRINT@256,"HOW DO YOU WANT ME TO PLAY?"
7010 PRINT:PRINT"l. LIKE A (UGH) HUMAN "
7020 PRINT"2. LIKE AN AVERAGE COMPUTER"
7030 PRINT"3. LIKE A SUPER COMPUTER"
7040 PRINT:INPUT"ENTER 1, 2 OR 3";p
7050 IF P<l THEN P-1
7060 IF P>3 THEN P=3
7070 P=P-l:RETURN
8000 zl=Z+16*Al+128*R
8010 POKE Zl+15360,128
8020 POKE Zl+15361,128
80313 RETURN
8100 zl=z+16*A1+128*R:POKE Zl+15360,153
8150 POKE zl+15361,166
8200 RETURN
9000 FORA=l TO 64:IF S(A)=0 THEN 9500
9005 NEXTA
9010 PRINT@835,"ITS A DRAW I ":FOR X=l T

o 2000:NEXTX:H=H+1:GOT0415
9500 PRINT@857," THAT'S NOT A DRAW !!":GOTO 95

":J=J+

o THEN

BOARD 3

ILLEGAL M

YOU CAN'T MOVE THE

9
10

5
6

BOARD 2

1
ARE 2
15";
16" ;

97 IF (,11,.1=0) AND (1'.2=0) THEN 9000
98 GOSUB2B0B
1130 A=((A1-1)*16)+A2:Z1=Z+16*A1+128*R
105 IF ,11,.>64 OR ,11,.<1 THEN PRINT@857,"

. OVE":GOTO 95
1113 IF S(A)<>0 THEN PRINT@857,"

RE":GOTO 95
120 S(A) =1
125 POKE Zl+15360,153:POKE zl+15361,166
190 M5=0:FOR 1'.=1 TO 76
192 A2"W(0,1'.) :A3=W(l,A) :A4=W(2,1'.) :1'.5=W(3,1'.)
194 V(A)=S(A2)+S(A3)+S(1'.4)+S{1'.5)
196 IF V(A)=4 THEN B1=A:GOT0410
198 IFV{A)=15 THEN M5=A
199 NEXT A:IF M5<>0 THEN 365
2134 M3=-1:A8=B
2135 FOR Q=l TO 64:A=K(Q):IF S{A)<>0 THEN 230
2136 N=7:IF Q>=17 THEN N=4
2137 M2=B:A8=A8+1
208 FOR D=l TO N:A1=Dl(Q,D)
210 B6=v(A1)
212 IF ~6=3 THEN M4=A:GOTO 390
214 IF B6=0 THEN 222
216 IF B6=1 OR B6=5 THEN M2=M2+1
218 IF B6=2 THEN M2=M2+2+P+({RND(2)-1)*100)
220 IF B6=10 THEN M2=M2+12
222 NEXT 0
224 IF M2>=10 AND M2<=19 THEN M2=M2-10
226 IF M2>=100 AND M2<=199 THEN M2=M2-100
228 IF M2>M3 THEN M3=M2:M4=A
2313 NEXT Q
2513 IF A8=0 THEN 9010
260 GOTO 390
365 FOR Al =0 TO 3:A6=W{A1,M5):B1=M5:IF S(A6)

M5 = A6:GOT0370
367 NEXT Al
370Al=INT«(M5-1)/16)+1:A2=M5-((A1-1)*16)
380 PRINT@835,"I WON WITH BOARD";A1;"POSITION";A2:C=C+l

:H=H+1:GOSUB2B0B:GOSUB3000
384 FOR X=l TO 20
385 FOR A=0 TO 3:M5=W(A,B1):Al=INT((M5-1)/16)+1:A2=M5-(

(,11,.1-1)*16) :GOSUB2000:GOSUB8000:GOSUB3B00:NEXTA
386 NEXTX
387 GOT0415
390 S(M4)=5:G=0
392 A1=1+INT(M4-1)/16):A2=M4-((A1-1)*16)
400 PRINT@865,"I WANT BOARD";A1;"POSITION";A2,:GOSUB200

0: GOSUB3000: PRINT@857 , " " :GOT095
410 PRINT@835,"YOU WON !!

l:H=H+l
411 FOR X-I TO 20:GOSUB412:NEXTX:GOT0415
412 FORA=0 TO 3:M5-W(A,B1):Al=INT(M5-1)/16)+1:A2=M5-((

Al-1)*16):GOSUB2000:GOSUB8000:GOSUB8100:NEXTA:RETU
RN

415 CLS:PRINT"WE HAVE PLAYED ";H;"GAMES":PRINT:PRINT"WE
'VE HAD ";H-C-J;"DRAWS":PRINT@320,"YOU HAVE WON";J
;"GAMES.";" ";"1 HAVE WON";C; "GAMES. ":INPUT"DO

YOU WANT TO PLAY AGAIN";A$
420 IF LEFT${A$,l)="Y"THEN 86
425 PRINT@280,"THANK YOU":END
10130 FOR Y-19 TO 31 STEP 6:FOR X=2 TO 31
1100 SET(X,Y):SET(X+32,Y):SET(X+64,Y) :SET(X+96,Y) :NEXTX

,Y
11135 FORX=8 TO 24 STEP 8:FOR Y=15 TO 35
1107 SET(X,Y) :SET(X+32,Y) :SET(X+64,Y} :SET(X+96,Y} :NEXTY

,X
1110 PRINT@2,"YOUR MOVES ARE ";:POKE 15377,153:POKE1537

8,166
1120 PRINT@130,"MY MOVES ARE";:POKE 15505,183:POKE 1550

6,187
1125 PRINT@31,"ALL BOARD
1127 PRINT@95,"POSITIONS
1130 PRINT@174,"3 7 11
1135 PRINT@238,"4 8 12
1140 PRINT@773,"BOARD 1

BOARD 4"
2000 IF 1'.2<5 THEN Z=177:R=A2
2010 IF A2>=5 AND 1'.2<9 THEN Z=181:R=A2-4
2020 IF A2>=9 AND 1'.2<13 THEN Z=185:R=A2-8
2030 IF 1'.2>=13 THEN Z=189:R=A2-12
2040 RETURN
3000 Zl=Z+16*A1+128*R
3005 IF Zl>1000 THEN STOP
30113 POKE Zl+15360,183
3020 POKE Zl+15361,187:RETURN
4000 PRINT@280,"3-D TIC-TAC-TOE"
4010 PRINT@588,"":INPUT"DO YOU WANT INSTRUCTIONS";A$
4020 IF LEFT$(A$,l)="Y" THEN4050
4030 RETURN
4050 CLS:PRINT"THIS GAME WILL REQUIRE THE UTMOST SKILL.

YOU CAN WIN"
4052 PRINT"WITH 4 SQUARES IN A ROW --ACROSS, DOWN AND

DIAGONALLY-- ON"
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Model II $24.95
(Diskette)

Tandy Corporation:a.

1RS-80*-- CONDENSE
The Ultimate In BASIC
Compression Utilities

•• Rillasl 1.3 Now Anll'bll ..

INTERNATIONAL SOFTWARE ASSOCIATES
P.O. Box 14B05

Omaha, Ne. 6B124

Model I $21.95
(Diskette)

• Compresses programs up to 70% of original size
• Improves execution time by as much as 30%
• Creates multiple-statement program lines
• Blank compression
• Remark and comment deletion
• Renumbers GOlD. GOSUB. THEN. ELSE. and RESUME

statements which reference deleted line numbers
• PLUS THESE NEW USER REQUESTED OPTIONS,

- Retention of low numbered remark statements
- Checkpoint I Reslart Facilities
. Phase 1 work tile

• Write BASIC programs using single slatement lines for ease
of maintenance.

• Write BASIC programs wilh unlimited remarks and comments
to improve program readability and documentation..

- AND STILL GET -
OPTIMUM USE OF MEMORY - FASTER PROGRAM
EXECUTION

such as declaring a draw when
in danger of losing, I added a
check for open squares. If there
is an open square, you cannot
call a draw. If the computer has
moved first, when you've
entered the last square, it will
find no place to move and will
declare a draw itself.

Now, I was ready for one more
change. I gave the computer the
ability to play three different
levels of difficulty. I also in
cluded a random factor that will
occasionally (50 percent of the
time) allow the computer to
make only a good move, not nec
essarily the best move.

All in all, this pl'oject has
given me an opportunity to learn
more about Level II BASIC
through practical application.
Now, as a result of my efforts, I
have gained much valuable ex·
perience and have a first class
game program for myself. •

References
Roehrig, Joseph; "3D·TIC·TAG
TOE"; April 1978 Kilobaud pp.
66-69

Modifications

After playing several games,
a few glitches showed up and I
had to modify the algorithm. I
came up with a good modifica
tion, but then I couldn't beat it,
although I did manage a draw.
Although I haven't achieved one
since.

Since a draw would "hang
up" the program, I added two
subroutines to handle it. If you
moved first, the computer would
fill in the last square, so I added
the feature of entering (0,0) for
board and position to allow you
to call a draw.

To prevent abuse, however,

added some lines of program
ming to allow a player to deter
mine who goes first, either by
chance (flip of the computer's
coin), or by choice.

If the computer moves first, it
picks the opening square at ran
dom.

I also added the feature that
flashes the four winning
squares of either victor.

TRS-80 TRS-80

SUPER NOVA

Super Nova (C) (P) by BiU Hogue
TRS·80 is a trademark of Tandy Co.
16K required.

Onty $14.95
(Calif. Res. add 6% tax)

The ultimate machine language
Arcade-type game for your TRS-80!

"Huge ASTEROIDS have invaded
the galaxy! Your mission is to
destroy them and the alien saucers
before they destroy you!"

from

Big Five Software ".. 357

P.O. Box 9078·185
Van Nuys, CA 91409
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HARDWARE

Help prevent garbaged disk files, with this power interlock.

Disaster Saver

-,... UNREGULATED

L .J

TR5-80 Disaster Saver

One day after entering over
1200 items of inventory the
power went off. When it return
ed the LEOs on the disk drives lit

and they started doing some
thing-writing garbage into
several sectors of my inventory
disk.

I wrote a repair program and
went on.

Then it happened again with
the same results. I could see
myself married to this thing and

Photo 1. Reshaped Cam

(See Fig. 1.) The power supply is
typical of both keyboard and ex
pansion interface supplies. The
ones on the expansion interface
were mounted in the power sup
ply cavity.

I felt it was a good practice to
remove the mag field and source
of heat from inside the case. The
power supplies and caps for the

keyboard were mounted under
the Radio Shack supplied table.

friend of a friend.
"HELP-I bought all this

stuff, plugged it in, and it just
sits there and does absolutely
nothing!"

Got II to Work

I took one system home and
got it to work. But when I keyed
in programs, I had to SAVE every
10 lines or so, because they ran·
domly rebooted the operating
system, bombing the program.

When I did get a complete
program loaded, it blew-up
before completion. Each and
every time it blew·up, I walked
away to cool off and maintain

my sanity.

I happened to pass the refrig
erator and soon noticed that it
was always running, as were the
garbage disposal, microwave
oven and vacuum.

I brought out my scope, meter
and variac. The regulation and
spike protection seemed ade
quate, but the filter caps in the
American Flyer type power sup
plies were just not large enough
to supply current during the
momentary line drop caused by
a motor start. And this was in my
home, not the user's place of
business, an industrial park.

The simple and obvious cure

was a visit to the local surplus
house to get some computer·
grade caps of 10,000 uF and
30V, at a cost of a dollar each.
The Radio Shack store recom

mended some fancy line condi·
tioning equipment that cost
more than the basic TRS·80.

·12Y

UNREGULATED

~"'"'"

·~v UNI'lEGUL,Il,TEO

his local Radio Shack store with
two complete systems, disk
drives, printers et ai, so that he
could do his payroll, account

ing, order processing and inven·
tory control. To help him pro

gram his TRS·BO the Radio
Shack store sold him TTL
Cookbook, TV Typewriter and
8080 Bug Book.

I was called in through a

"CR4 r-------l

"'"1/2 W

Fig. 1. TRS.fJO Expansion Interface Schematic.

COMPUTER GRADE
ELECTROLYTIC CAPS
OF AT LEAST
lO,OOO,.F AT 30Y
OR ""ORE

Bob Brooks
465 N. Encinitas
Monrovia, CA 91016

My first introduction to the
TAS-SO occurred when a

manufacturer was loaded up by
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RESET
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NEON
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Fig. 2. TRS-SO Disaster Saver

YELLOW

~~.~;~*~ TO

,

~......
spending half my remaining life
at my customer's place of
business.

Since this only occurred when
power was restored, a simple fix
used a latched relay so that
once power was removed, it
could only be restored manually
after the diskettes had been
removed. Note: Only the expan
sion interface need be plugged
into this box (Fig. 2.).

(Rube Goldberg would not have
conceived of the practice of pull
ing a plug to rewind a tape.
Unless he wanted to dump all
the cheap tape recorders he had
lying around his store.)

The modification overrides
the remote motor control when
the fast forward and rewind but
tons are depressed (Fig.4).•

1. Remove bonom of case (two screws are inside battery case).
2. Remove screw securing Circuit board and lift board as far as wires permit.
3. Press rewind, then play. Note that the operating cam moves farttler in the rewind mode.
We will utilize this tefldency to override TR$-80 motor control.
4. Remove screw and lilt clear leaf switch assembly,
5. With a fine lile reshape cam as in Photo 1.
6. Replace switCh and Circuit board.
7. While replacing circuit board, posilion record/play operating lever (it may be observed
through a hole in the board).
8. Move yellow wire and add jumper as shown. This places the cam-operated leal switch
parallel with the motor control connector.

Fig. 4. Rewind and Fast Forward Override

Fig. 3. TRS-80 Beep Circuit

---- GOSUB 1000
1OO0FORI'1 TO 2' OUT 2'4.2, NEllT,'-------8EEP
1001 RETURN

TRSoao Beep

While my eyeballs were busy
copying data from a document
my screen might suddenly fill
with error messages. I didn't
know the point of error because
the lines rolled off the screen. I
decided there was a better way
that other terminal manufactur
ers found years ago. This simple
little beep circuit connects to
the TRS·aO expansion connec
tor (Fig.3).

Mickey Mouse Tape Helper

My tape helper doesn't fix all
the problems with the TRS-80
Mickey Mouse taping system,
but it makes it easier to live with.

"

"
,

""~
"z

"~
z "
~ "
0 "~ ".
~ "

"

t

PI! 14 '0' 6BOTH IC, GET290'

K
OR lN290,

M , ,

.. ,
2.2K t? )"

, " \!::,
"

,
" • ~

'0 '"• •
" • , • "~ 14 -02

" • 14-30

" " '0

" "- . " PIN 1''''-' 81TH IC.

SO'ULERT
OR SIMILAR NOISE
MAKER (POLY PAKS
'lll Sl.981

GETZ222A
OR 2N2222A

l>",,-"'_~__""_"'_" ._~_._........ ,

MATH

BIOLOGY

HISTORY

ACCOUNTING

BUSINESS ED.

MAIUN(j, LAIELS

80 + Progr.ms In:

EDUCATIONAL
SOFTWARE

IRS-SO'

ELEMENTARY
SCIENCE

GEOGRAPHY

ECONOMICS

FORUGN LANG.

GAMES

ProgrAms Are grouped Into pAc.kAges of
4 to 7 progrArAS priced iIIt $14.95 per
pukillge Indudlng shipping and hilln
dUng. AViIIU..ble on disk or tillpe.

Write for catilllog: ..... 89

MICRO LEARNINGWARE, lOX 2134,
/'I. MANKATO MN S6OOI, S07-62S-2205
"TRS·eo is a regls18red lrademalil of TANDY CORP."

__24 HOUfr _

.H 40'-946~126S

AUDIO~YtDIO ITSTIMS

:l4.S A.. , ..",,,... r A....

I ... J.... CA 9513:1

- 1...,...•••410 ' ... "
, ....u••, .r. f.'I ...

- Inh.n,., K...n 1.,I~lhr

- P ,I.••
- 01••••r ~..1."..1 le.k

Mod.1 5(-.0

THE GREEN ~~Iii THING,

FEATURES: ORDER NOW

, ... '""_' _ .... ---.-. .. _ olMf•• ·.O ••--..l _
_ CI·IO o..w.<_ ...... __ 4, 00 0_'0 1._.
....... 1,., "'-' ....__-'-•. ... 1

~AV5

FORMS

SMALL QUANTITY

STOCK CONTINUOUS

Call or Write for Prices & Samples

• STATEMENTS
• INVOICES

• CHECKS
• BILL OF LAOING

• SPEEO-O-GRAM
IMPRINTING AVAILABLE

STOCK PRINTOUT PAPER
9-1/2x111PART

14-7/B X 11 1 PART

STOCK CONTINUOUS LABELS

IOO)(FDIi
DISCOUNT IlAI'A I'OAMS.;H(.
I,(J7 EISEnHOWER LAnE SOUTH
LOm8Al!:0, II...U1OIS 6Ol48
(3'12) 629-6850 v' 366
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UTILITY

Some shifty diskwork.

Displaced Programs

SYSTEM (ENTER)
EOTASM (ENTER)
124576 (ENTER) instead 011 {ENTER}

After entering the above then
J 1A19 takes you back to
BAStC2. Now enter your
EDTASM program as illustrated

below:

You now have a copy of the
EDT/ASM in memory from
6300H·7D40H.

Now re-enter T-BUG in the

usual manner and add the pro

gram below to your copy of the
EDT/ASM in high memory to en·

able it to shift back to its original

position.

P 6300 7050 7050 EOTASM

JP 468AH705BH C3 8A 46

At this point you now have

your backup copy of EDTASM
which you can use like the

original. Now put it on the disk!

Load in TRSDOS and load in the
above cassette program using
the following steps.

Now store the high memory

EDT/ASM plus the above shift
program using

TAPEDISK (ENTER)
?C (ENTER)
?F EOTASMICMD:06300 7D5D7D50 (ENTER)
?E {ENTER)

You now have EDTASM on
disk. After DOS is displayed,
type in EDTASM (ENTER) and
you're ready to go, •

LO HL,6300H
LO OE,43OOH
LO BC,1A5DH
LOIR

Address Hex Instructions
7D50H 21 00 63
7D53H 11 00 43
7056H 01 SOlA
7059H ED BO

from the disk, shift it back to its
original position and jump tathe
start of the program. If you have
T·BUG and EDT/ASM, you can

do it too. Now T·BUG normally

occupies 4380H-4980H and
EDT/ASM 4300H·5D40H. Execu·

tion of the EDT/ASM starts at

46BAH.

Address Hex Instructions
6000H 21 00 43 LO Hl,43OOH
6003H 11 00 63 LO DE,63OOH
6006H 01401A LO BC,1A40H
6009H ED BO LOIR
600BH C3191A JP1A19H

The Technique

Here is the technique for the
EDT/ASM. The minimum re

quirements are a 16K system

with one disk. The program for
shifting memory, shown below,

can be entered using T-BUG.

The shift is made from

4300H·5D40H to 6300H·7D40H.

Ron Moehlis
3621 C/earview Dr.
Cedar Falls, fA 50613

The problem of creating a
backup copy of the EDTI

ASM made me curious as to how
one could put machine lan
guage programs such as this on
a disk. The main difficulty is that
TRSDOS and many other pro

grams occupy common memory
positions. But after reading

Chapter 6 in TRS-80 Assembly

Language Programming by
William Bardon Jr. I found one
could do this quite easily.

The idea is to shift your pro
gram to upper free memory, and

store this on a disk. When you
want to use it, load the program

WHY LOWERCASE? Unfortunately,

.:>0" :".'t ~«II'tf..., 1'00 If.CtS&l*Y "Ie-. I' Of'''''
'p',.8t1 r11, 10.1>4""" 11. era:fo.< ........l~ ....... ll .......
w¥l t< "ll«:t to lI"fIOCSl6( ,""llllSll", 1" (let. ':lO.Ill ___
'<;~ _ ~ .. lttQ.It 1t (or 10 I~.

T~ cI'¥"~ """'I"tor I" ':bI TllS-iIe~ Ol:II"UIIW 1H

.1""1,,>!!1 ".... ohIr....... ..........-s, -.e,l! ~1I. P!...l6 bc7trI
J~i ...., j~.... 1~ NU. 'led ".IPt\ICS _ \IIIHt(1:M.

T~l' I' lof'It1 1"1).. c.. ,......
'J .....~ .........I~I •...4·, '''.-.11C:W~.;T1I1'·'-

itI<!l( rlf (Ill .)11tU"'l"SfL.MV"r:'t l-H _ 'Itlc:dt~ 1A I~ ( : I'"

...,......-.:.':'tl/l'........:.~ ...IMlL:·~UlIIII
'( '[:

' .. ,:rjj ~ 1c ""1 ~l"l! t"l •• ,1:P' l~_ l' tel~

tht :r..-ec-w c.r.....too I: ....111 0"'" ~ to CJ<I~

• , '-rA _:1,:,11<:"-,' :1 ~ 'I~ l"tIrff1.

Wouldn't you like access to YOUR entire typeset? Level H Basic con

verts lowercase command words into UPPERCASE. All characters
contained between quotes remain as typed. butlhe sollware in an un

converted TRS-SO allows UPPERCASE display only I This software

shortcut allowed Tandy to omit one video memory chip. This chip

must be added and the video sottware repaired before the display 01

dualcase is possible

converting your TRS-80 requires installing the video memory chip piuS wir

ing changes There is only one modification on the market which eliminates most of the wiring.

To get the dualcase mod installed you have three choices: 1) Send your computer to
a company or individual who will do the wiring, 2) do it yourself, or 3} "THE PATCH"

(trade mark).
To make choices 1 & 2 operate requires using software overhead in the form 01 a "driver". This

takes 30 bytes, unless you want a "normal" shift to UPPERCASE keyboard. That takes upwards

of 60 more bytes. So!tware oriented mods have three more disadvantages: 1} They reside in
program memory, eating program space which you could be using. 2) other machine language

programs are unusable ilthey are loaded against the top of memory, or 3) the "driver" software MUST
be loaded every time you power-up, or the "MEMORY SIZE?" appears due to program bomb. Choice

number three suffers from NONE 01 the soli ware overhead plOblems. We call it "THE PATCH" and iI's

new for the 80's!

"THE PATCH", a small eiectronic module which plugs into the unused ROM socket on Level II
machines, makes necessary software changes to ROM supporting lowercase, an optional block cur·

sor, & extra keyboard debounce. Electronically means NO software overhead. Your computer

displays lowercase instantly upon power-up, and the keyboard operates in "normal" typewriter

lash ion.
"THE PATCH" is completely compatible with your TRS-80 since it is the first, and only, TRS·80

lowercase system designed that flawlessly mates with the computer as a unit, not just a special pro

gram package.
"THE PATCH" is also the only modilication 01 any kind which can have extra options and updates

factory installed lor 5 to 10 dollars per option, as they are available. Same day turnaround.

Order yours today to avoid extra delay, Send S69.97 + 2.50 for S&H to: CECOAT"THE PATCH '/ Box

8963/ Moscow, 1083843. (208}883-0611 liIiiIiI .,.
THE PATCH is a trademark 01 CECOAT, Inc .... ,95 l!IIII~
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Strategic Simulations Inc. proudly
introduces a true historical wargame
tor yoW' home computer - COMPUTER
BISMARCK:" It accUIately simulates the
epic battle between the awesome Ger·
man battleship and the British Home
Fleet ... with you at the helml

Available on cassette for TRS-BO 32K
Level II and on disc for Apple II 4BK
(Appleso1t ROM), Both versions teature:

• Computer-eontrolled mapboard at the
North Atlantic· Step by slep compuler
regulated play. Hidden movement
• Ship vs, ship combat and shadowing
• Historical setup ot battleships. cruisers.
and carriers. Firepower and damage
• Two-player and solitaire scenarios

The Apple Disc Version also features:
• Submarines. destroyers. and convoys
• Land~based aircraft. Weather & fog
• Fuel restrictions and refueling at sea.

TRS-80 Cassette Version: 549.95
Apple Disc Version: 559.95

(California residents add 6.5% sales tax.)
To order today. credit card holders

call taU-tree 800·648·5600 and ask Oper
ator 180 to charge yourorder to your VISA
or MASTERCHARGE (Nevada only call
800-992-5710). Or send a check to Strategic
Simulations Inc.. Dept. MC. 450 San Antonio
Road. Suite 62. Palo AIIo. CA 94306.

Computer Bismarck is unconditionally
guaranteed to satisfy or return it intact
within 2 weeks tor a tuB refund

WE MAKE
THE BISMARCK

COME ALIVE
ON YOUR
TRS-80!

OR YOUR APPLE.

COMPUTERliitJ msMARCK-(z::[) 1 There's never
--- been anything

l1ke it. ~381

Coming soon: COMPUTER AMBUSH"
(Featuring U.s, vs. Nazi squad combat in
World War 11)1
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SPECIFY
DISK OR TAPE

Mod._a
$225.00

+ shipping, Insurance & tax

'Trade Mark oj Tandy Cofp.
There is 110 affiliation betWeen
Scientific Engineerlng Labofalories
and Tandy Corporaton or Radio
Shack.

GPlB-488 to TRs-ao'
INTERFACE

TRS·80™ MATHEMATICAL
PROGRAMMING SYSTEM.

fRS-SO ™ DECISION SYSTEM.

~
FTWARE
NGINEERING

YSTEMS
INC. ~238

A program which facilitates the simulation
ot continuous dynamic systems described
by dlHerenlial or difference equations. Pro
vides 101 inlegralion. printing and ploning
01 the output on video Of pllnte,. (Comes
with documenlahon.1 . .. , $25.00

A collection of programs which implement
break·even analysis, decision analysis. insur·
ance analysis, element-ordering. and game
theory. (Comes wilh documentation,)
.... . $25.00

TRS-SO ™ SIMULATION SYSTEM.

ACR Consullanls ~282
1000 North Bitner Ro.d
New P.lestine. IN 46163 317-861-6319

A colle<:hon or programs which tmple·
ment the simple_ algorithm. the transpor·
tahon algorithm. and a network !low optt·
mtzallon algorithm, (Comes w,lh docu·
mentahon,) $25.00

f'." l"I-~' j - "'''''''.'' I'," l"I-~' .' /"" ,,"h rI,.l"/I" ~.'h ,,;

\ '\-\.m./M \\11 ~(II \,1;'(,1 .It •• ~>I.~I ,'Ilt ..... ",,'''''. ",,/, .",>t.

1'•..-l"I-~'.' 1'1.1: 1 1'/'" ""/CI.m" ,II' I ,'\,'/11 ",,,,,,,., ,,,,"

."""" 'Ill m"",r,'" "r "1""1: ~:.. <I;

1.1,,/\ ,H/,I/>UI>I., '0 .11I\ 1"1,-/11/1'\ 'It P"'I"'"'' ,11,- ".u-k"I""
Ill< /",1,·,., m,wn"", I,m,.:",.!", 1''''p.lI11 Ill< 'lH'<" ",nt",1 ,m<l,l

1',.:11",,,,1' 1''''11"".,<1",,- '''' I<'."f,,,1' d.II,' ,,,,,,, ,11,' 1\ _,,,,'rl
Ih,- 'ow .n,,'" 1..,,\, ",,,., I,""."'" ,-d,IO"1' 1'''''''' .\ 1,,1..""'11
/t'fml' ,l'l., /"" \,w /I ",,,..I,v I"", '0" ,'"'' cI,,1 ,,,,I..,,,, or'

,\'",·h""'/,II1,.:",II1'-' ,,,It-" I<'hlt ,I",h/,- /,''' I .... "" I/h .u" "/0'

m...'..... ' ,lIld." ,,,'.... 1II,.,.h".., 1.1I'l'".,~..· ,,,"....,.,,,, ,,,,h,,,,r
IIk>lI,,,••,,,,,,,

1'.,,1...,.... • 1_ ("ml'lt-lt' '"''ll''' ,I".. ""....".11 ... 111 ",.,,,,, , .. ""

"" ..""1,,, .1I,,11',,~',m' /"''''1:' ~I"<';

-------
~------- _.
--- -----------_._---------------_._-----

FILL IN THE BLANKS!!

1412 WEST FAIRFIELD OR.

P.O. BOX lOll PENSACOLA Fl 32506

104/438·6607 ,

nationw_ 1·100-174·1551 ~
'!!'.i-1'O,"'-.~,.",,,,,,=... ",.,,,,,,._•...,.llii
~.;r~~'=1":",","'";~'9.t""~~

(~'Klm ,/lo""nm!hl'<-on1ol' "P{I/ ,'.I1,"'''Y1'' .",,1 "II ,,,a...
N.IIN.. I"h/'.. or 101m, tI...... " ,,,, rhe' .n,~·rl or "~If 1J1"-lt11

,\1<,,-'" I \11,,\\, 'I'" 11>''''',,, ,I.".• "''''''QU" ~1. "./h II''',.. ,,,
"",

Everything needed to add powerful controller
capability to TRS·80, Model 1, Level 2 or DOS
SCIENTIFIC ENGINEERING LABORATORIES .... 281

11 NEIL DRIVE' OLD BETHPAGE, NEW YORK llB04
TELEPHONE (516) 694-3205

.... Reader ServIce-see page 178



UTILITY

Copy tapes containing assembler source
or object codes in one easy step with this routine.

TCOPY

4FDJ 00100 '"'' 4FtllH
4fOl 3E04 00110 TCOP1 " '.'4f05 03H 00120 0"' (Offill ,A ;CASSETTE ON I 01"0
4f07 211f3C 00130 " Hl,3CJHI ;HL POlUS TO CORIIER Of SCREEN
HO~ Dlff 00140 PULSE '" /II,lQFfHl ;WAIT fOR /II PULSE
4rDC " 00150 'LA
4no 30f8 00160 JO HC ,PULSE jJUIIP ON NO PUlSE
4fDf 0.32 00170 " ),3211
4fE1 lOFE 00180 OJIIZ • jlEL/II1 364 IIICROSEC.
4FE] lE" 00190 " '.'4fU IJff 00200 DO< (OHHI,/il ;PULSE [S HIGII
4FEl DOlO 00210 " 8,1011
4FU 10fE 00220 OJ" • ;PUlSE HIGII fliR 129 IIICROSEC.
HEI lEU 002]0 LJ '.'HEI OJf. 00240 001 10FfHI,~ ;PUtSE IS lOloi
4fEF 0.10 002513 " 8, lOll
4Hl lorE 00260 DJlll • ;Pt1.SE lOll FOR 129 IlICROSEC.
4fF3 lE04 00270 LJ '.'4fF5 DJFf 0.210 DO< (Offlll,A ;PUlSE MEITRIll , 01-'
4ff7 " Dono LO A,IIlLI
4ffl It 00]00 I" , jCll/lllIGE CII~RAtnR OIl SCREEN
4H' fUO 00310 " '"4HI UIF 00320 ".. "" ;CM/IIIACTER IS /II GRArHICS ILOCk
4HI " 00330 LJ lltl I ,/II ;I1SPtAT CHARACTER
4HE IIOA 00140 .I' PULSE iLOOK fOR HUT rUlSE
4fO] 00]50 E" lC(WY
00000 TOTAL ERIQRS
PULSE 4r[l_
Teary 4fD3

TCOPY program

Dennis Stevens
10895 Kemah Lane
San Diego CA 92131

Most users of cassette
tapes have probably heard

the advice to use short tapes
and put no more than two pro
grams on a tape. If you're like
me, you probably thought that

r-~-----.,

I IS l"OIE AN I

-~1~PtJ;A:~L~~ I~:OM:
L _

Fig. 1. TCOPY flow diagram

was good advice, but you have
never been that organized
before. Why start now? It is so
much easier to string programs
out on a 60 or 90 minute tape
than to go out and buy new
tapes; there always seems to be

room for another program.
But if your tape contains a

mixture of BASIC code, assem·
bier source code and object
code, you will have a long job
ahead of you to make a dupli
cate of the entire tape. Most
routines for copying tapes in
volve loading the entire program
into the computer, then writing
it out on tape. This means a
ClOAD and a CSAVE for each
BASIC program and loading the
assembler and the source code,
followed by writing the source
code and object code on tape
for each machine·language pro·
gram. Or you might have access
to a copying program for object
code that must first be loaded
into the computer, which then
reads in the object code and
writes the program onto tape.

It occurred to me that all of
these different kinds of program
codes (including levels I and II)
exist on tape in fundamentally

the same form: short audio
bursts or pulses followed by a

period free of such distur
bances. The nature of the pulses
is conceptually the same for all
tapes made by TRS-80; it is only
the way that they are interpreted
that is different. So why not
write a program that detects the
pulses and, as each pulse is de
tected, immediately sends out
the pulse and records it on a
second recorder?

The pulse width is always
much smaller than the time be-

tween pulses (or it should be).
So there is enough time to write
out a pulse before the next one
comes along. In effect, the com·
puter would then be functioning
only as a signal conditioner.

The Program

I set out to write such a pro·
gram. The flowchart is shown in
Fig. 1. After the recorder is turn·
ed on, the program waits for
a pulse from the source tape
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(tape #1). When a pulse is de
tected, a 364 microsecond delay
is incurred to allow the pulse to
subside. Then a pulse is written
on the destination tape (tape

#2).
A graphics character in the

upper right-hand corner of the
screen is blinked, and we then
go back to the start of the pro
gram and wait for the next
pulse. When the graphics char
acter stops blinking, you know
that the copy is complete. You
can stop execution by pressing
the reset button, or you can let

the tapes run onto the next pro
gram.

The program listing Is short
(45 bytes) and simple. This
makes It easy to POKE In from
BASIC or to enter via a monitor
(e.g. T-BUG) or an assembler,
then copy the program onto
tape. The program 15 executed
by entering SYSTEM and then
entering 120435 (or just I If no
other machine-code tape has
been entered after the TCOPY
tape).

But first make the recorders
ready (Le., recorder #1 in play

mode with the black plug in Its
EAR jack and recorder #2 in
record mode with larger gray
plug in lIs AUX jack). When you
terminate the program by reset,
only the recorder with the
REMOTE jaCk connected will
stop.

After trying the program out, I
found It to have some very desir
able features. Since you read
and write simultaneously, the
process Is faster than other
methods requiring that the pro
gram be read In Its entirety, then
written onto tape. The longer the

program, the more tlma Is saved.
TCOPY will copy tapes of any

length (even if the program to be
copied is larger than the unused
memory in your machine). The
program is completely Indepen
dent of the ROM, so It should
work on Level I machines
(although I have only demon
strated it on a Levell! machine).

The method has one major
drawback-two recorders are
required. But this requirement is
essential and inherent to some
of the advantages listed
above.•

MANAGEMENT SYSTEMS SOFTWARE
ANNOUNCES

TWO NEW BUSINESS PROGRAMS FOR THE SMALL BUSINESSMAN
BY

JEROME S. OSTERVOUNG, PH.D.
RENOWNED BUSINESS EDUCATOR AND AUTHOR OF 5 BUSINESS TEXTS

PROFORMA CASH-FLOW PROGRAM * LEASE-PURCHASE PROGRAM
FORECASTS CASH NEEDS AND LIQUIDITY EVALUATES LEASE VS PURCHASE DECISION

FOR UPTO 12 PERIODS INCORPORATES LATEST TAX IMPLICATIONS
$125.00 EXTENSIVE DOCUMENTATION WITH EACH PROGRAM $100.00

CASSEnE OR 01SK
WAITE FOA BROCHUAE

MANAGEMENT SYSTEMS SOFTWARE
5200 BRITIANY ORIVE, '1006 ST. PETERSBURG FL 33715

(813) 864-4347 1"'87.............................................................................................

••••••••••••••••••••••••••
SOFTWARE CPUtm

__ ................... '!"" TIlJI

=S:~1 ~~:pst:l:~t~E::::m~J~ ~~UG~~~
Variable speed TRACf mode lets you run any Z80 mactline
language llI"09ram under total control, absolutely invaluable fOf
analysis Of lIebuQging.
• Disassembler posts Z80 mnemonic in scrolling field.
• SinQle,sfeppet displays selectable befniaftllr Z80 Pr~ing

MOOeIs. stack el«nents ard nag status.
• Variable speed TRACE mooe animates Z80 Molleis and

Disassembler under dynamic user cootrol
• Intelligent RAM Window Show:s selected local RAM

envirooments Of user designated RAM area.
• Forllgroundlbackground breakpoinfing.
• Implicit keypad includes Backspace. Relative space. Block

RAM displays. local editing. faster #p and #L, CLEAR. more.
• Super TLEGS relocates lor total adlkess space access.

Dir~t Of single·step e:o::~ulion 01 CALLs anl! RSTs. lully
independent display suppression. big booklet ol~structions and
e:o::amples_ Super STEP is a Z8D kftw_ CI'\l
16K Level II TRS-8D. TBUG required. No. 8L·D .$19.95

EMU 02: Software emulation of the 6502 microprocessOf. TBUG
displays byte. EMU takes it Irom there. Now IOU can write.
debuO and execute 6502 llI"09rams III .... TIl -10.
• Disassembler posts 6502 mnemonic in scrolling lield.
• Sif"l\lle·stepper dlsplays 6502 ProcessOf Model. slack. !tag

status in befOfe/after loon.
• •.Speed TRACE mooe animates 6502 models, activates a

keyboard scan por1 accessible to 6502 instructions.
• Flit interpretive RUN mode fOf rhealistic e:O::llCution.
• Implicit keypad with Backspace. Relati~e space, mOfe.

How to have a6502 without having a 6502! Compare, contrast.
learn a powertul pr09ramming ianguage distinct !r~Z80 Of
BASIC, read Apple. PET colle. A 6502 ..,..... CI'\l .
16K Le~elll TRS-80, TBUG required. No. BL-1 $2•.95

&u1lJll' TLalI: Onooard relocatOf IOf TBUG. TSTEP. Super STEP.
16K Level II TRS·aO. T8UG required. No. LL·Q $9.95

TllII': Single,slepper IOf TBUG. totally reilies your ZeD.
16K Le~elll TRS·80. TBUG required. No. LL·1 $11.95

Includtl.75 each lALLEN GELDER SOFTWARE
postage. CA a6l! 6% Bo:o:: 11721 Main Posl Office

san Francisco, CA 9.101

~~:~~T~ t:::'A,:~oG~:~~~~P. I'" 79

•••••••••••••••••••••••••
... Reader Service-see page 178

Can US, Write us, or Circle our reader service jf

If you like to receive mail related to the TRS-80~ Modell or Model II, then send us
your name and address. Companies and individuals all across the country have
products and programs they want to tell you about. Products that will enable you
to use and enjoy your computer more.

Each day a trip to your mailbox can bring you useful, interesting information
on accessories, business programs, game programs, hardware, supplies, etc

And by mailing directly to you the companies can go
into greater detail on their products and services. So
send your name and address today. Tell us if you own a
Model I or Model II and if your interest is in personal!
hobby or business use.

..A.. TAS-80' .Reg, Trademark 01 Aadio Shack

~ 1"'216

National Tricor, Inc./3335 Greenleaf Blvd./Kalamazoo, MI49008/616-375-7519

Please note: Our CRT SCREENS have been purchased by thousands
of individuals, the Department of the Navy, several government agen
cies, and dozens of the country's top corporat!ons and universities.

Give your CRT the luminous green characters found on the very expensive
computer systems
Add a professional look to your system and your programs.
Dramatically improved contrast for easier reading and improved graphics.

We manufacture an optically correct, l/B" plexiglas~ screen that mounts easily
over the CRT on your video monitor. This is a quality accessory that enables your
1'RS-BO~ monitor to produce the luminous green characters identical to those
found on expensive terminals. For business applications this means enhanced
appearance and reduced eye strain, for the hobbyist, graphics are brighter and
bolder. The screen may be easily removed- no modification to monitor.

Screen for Modell $19.95 We ship within

J1\
Screen for Modell! $24.95 24 hours.

30-day money
..... 142 VISA - Mastercharge back guarantee

National Tricor. Inc, /3335 Greenleaf Blvd., Kalamazoo, Ml4900B / 616-375-7519

80 Microcomputing, JUly 1980 • 161



UTILITY

Limited printer width? Use these
BASIC subroutines to tidy up your output.

Format 40

Program Listing 1.

':;UE:f':OUTIt~E FOf': LJt~E FOf':HRTTEf'::

LJ STI fiG fH THOUT FOf':fIRTTER:

Gf':OeS f':ECE I pre; FOf': e;EF'TEf1E:Ef': ~~Ef':E $23, lC
7.42. THIS SHOHS 1'1 GRIfl OF $3,437.18 OI)E
f': THE Pf':El) roUe; t10fHH RND R lOR It4 OF $E;, 12
8.46 OI)ER f':ECEIPTS FOR JULY.

LJ STI tm ~H TH FOHtlRTTEf'::

GROSS RECEIPTS FOR SEPTEHBER HERE
$23,167.42. THIS SH0I1S 1'1 GRIt4 DF
$3,437.18 OI)ER THE PRHJIOUS HONTH RND R
GRIN OF $6,128.46 DI)Ef': RECEIPTS FOR
JULY.

them to be alphabetical, of

course, and also in two columns

to save on the thermal paper my
printer uses. Getting the names
alphabetized and printed was no
problem, except that the listings

were alphabetical in left-right,

left-right order.

The subroutine in Listing 2

has three functions. It allows

you to enter names in any order.

It then lists them alphabetically,
and, finally, prints them in two

columns vertically. The vari
ables used are as follows:

5 CLERR 50')
W f':Efl - PUT LJ fiE TO pf': H1TED If~TO 1'1$
20 GOSUE: 30000
30 EfJD
300~m Rl=LEW 1'1$): f':4=f':1: f':1=INT( f':1/40 )+2: 1'1
t=At+ if II

30010 FOf': R2=40 TO 20 STEP -1
30020 f':$=tll D$( 1'1$, f':2, 1 ): IF f':$=" " THEIl 30
03') ELSE flE:>(T
30030 R3=R3+1:Rl$(R3)=LEFT$(R$,R2):IF R3
=f': 1 THEt~ 30050
30040R$=f':IGHT$(R$,R4-R2+1):R4=R4-R2:GOT
o 30010
30050 FOR R5=1 TO Rl:LPRINT Rl$(R5):NEXT
: f':3=0: f':ETUf'J~

The BASIC routine uses about

250 bytes. 1had five long strings
in my 16K machine and it for

matted all of them without error.

But this sort of thing is costly to

RAM space. If you are running
short of RAM consult pages 11/1

and Al16 of the Level II User's

Manual.

Printing Alphabetical Listings

I teach algebra and account

ing, and when I first got my
printer I was anxious to have it
print grade listings. I wanted

A$-string to be printed
R1-number 01 lines 10 be printed
R2-loop counter
R3-counter
R4-lenglh 01 original string
R5-counter
R1$ln)-storage of formatted lines

A Line Formatter

Data are sent to the printer as

a single stream of characters.
When the printer reaches the

fortieth character, it inserts a

line feed. This may come in the
middle of a word or number

group. If you have long strings
to print you may, of course,

count the characters when you

enter them or simply convert
them to short strings. But that is

the computer's job, not yours.

The subroutine in Listing 1

formats the lines, using the fol
lowing variables:

Line 5 clears the string space
at the beginning of the program.

Double the original string space

count. The string in Listing 1 is
149 characters long and re

quires clearing 293 spaces for

the routine to run without as er

ror. Note the END in line 30. If
the program continues after the
subroutine terminates, this line
can be omitted or a GOTO in

struction inserted instead.

Line 30000 determines the
string length and the number of

lines it will need plus two lines

to make up for the extra spaces

picked up. Line 30020 finds the
first space before position 40.

Using this information, lines
30030 and 30040 divide the

original string into segments
that print into forty spaces with

out dividing words or number

groups. Line 30050 prints the

new lines, zeros R3 and returns

to the main program.

If some of you, like myself,
need hard copy, but can

neither afford nor justify the
thousand dollars plus for a nice
line printer, you might consider

one of the smaller printers now

on the market.
I did a lot of looking around

and finally decided on the

TRENDCOM 100. I've used it for
several weeks now, and it's an

excellent machine, but it does
have its shortcomings. One of

these is paper width, as it has a
forty space print width.

I take pride in having my print·

outs neat, and I assume you do
also. The TRENDCOM's forty
space line poses some prob
lems in designing your formats.

I've written three subroutines to
cope with some of the problems.
They are simple and should be
adaptable to any forty space

printer, or, forthat matter, toany
printer.

All of them are written using

as few variable letter names as

possible, so that if the variable

is already in use in the program,
conversion is simple.

String space is another prob
lem, depending on your RAM ca

pacity. All three of the subrou
tines need some string space

CLEAR'ed, and this must be
done at the beginning of the pro

gram. Should your TRS-80 en

counter a CLEAR instruction

during prowam execution all of
your data will be lost.

John D. Adams
13126 Tripoli Ave.
Sylmar, CA 91342
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$19.950n(1'5k

PO Box 66
Peterboro, NH 03458

PH (603)924-6065

$14.950lllape $19.95ondisk

\..~-----~/

/' "SPIDER MOUNTAIN ADVENTURE
1 1

Beyond the deSOlate oulback of GRAYLOCKLAND lies Ille la" of
Ihe spider SHELOB. Once a wizard's C3'''fnous lortress. SPIDER
MOUNTAIN is rIO'" a deadly Hap hom whIch only the most skilled
adventurers eme'ge. Treasurea"'ai1, the !oltuna!e. DEATH stalks 1he
foolish

Can YOU wive Ihe riddle 01 the SPIDEA MOUNTAIN ADVENTURE,
and come back alive'

( LOST DUTCHMAN'S GOLD I

Deep in Arizona's SUpe,sHtion mounta,,,,, under the watchful eye
01 Apache Indians. the fabled LOST DUTCHMAN's GOlOMINEawa,ls
the adventurer bold enough to challange Ihe fates. With only a mule
and a Winchester. an<! the ghost 01 an old gold prospecle, named
BACKPACK SAM 10 QUlde you. do you da,e 10 venlut" ,nlO the misty
mountains, where It is saId that th" 0("'1. n'mselt. prolects the LOST
DUTCHMAN'S GOLD?
$1.,950n lape

I I
DEATH DREADNAUGHT ADVENTURE

I
'.his m~nd ch,'lling thrillecwill freeze lhe blood in ~o."."e,~s. You a,e

Irapped aboa,d an anc'em al,en baltlec,u,se' whose enl"e crew was
mUfdered brulal~ You are IIIe scout team's onl~ 5u,."or, Your ship's
been smaShed, bul one ahen sllultlec,aft rema,ns '''Iael. Asyou mo.e
about the wreck the dange' ,nc,eases. You must secure au, 1000, 1001
and batteroes. NOw, as D,eSCIOus seconds 01 your trle Irek away YOU
5ud(le"l~ realrze YOU ARE NOT ALONE' The e'ealule Ihal npped thrs
sh,p apa'l 'S ALIVE and wa,"nlllor you to make a m,stake CAN YOU
ESCAPE? 0, w,1t YOU be the creature's nexi .'Clim
$1•.950ntaDe $19.95on(li5k

WAR N lNG, DEATH DREADNAUGHT IS RATED R (lue to
EXTREME <le5criDlion5 01 V I 0 LEN C E

fENDlCHECK OR MIO (SHIPMENT WITHIN FIVE DAYS OF RE~EIPT)
SPECIAL

TRIPLE ADVENTURE DISKETTE
$35.00

DOUBLE TAPE OR DISKETTE
(ADVENTURES OF YOUR CHOICE)

Th $24.95e DEALER INQUIRYS INVITED

Programmers
Guild

For complete inlormalion. contact

The peeo conneclsdireclly to the E~pansjonPort
Edge Card, and accomodates up to 4 of Applied
Micro's Z-B~ based special lunctlon Circuit
cards.

Circuit cards presently available a,e

• 32-Channel AID Converler 112~~)

• 8-Channel CIA Conver1er (110 5I1(lv.4-20mA,j

• Programmable Clock (...~ bodl.....,)

• Floating Point AI1thrnetic Phx:essor (A1ol9511......,
• 2·Chllnnel Serial 110 (RS-ZlOC or ........., loop)

• 48-Bit Parallel 110 (.....~l

Applied Micro Technology intrOduces the first
truly powerful InSlrumenfation Interface
designed lor use with TRS-6Qit microsystems

THE SOS PLUGS INTO THE DISK CONTROL
LER'S SOCKET AND HAS ONLY TWO WIRES TO
CONNECT, NO TRACES HAVE TO BE CUT IT IS
THE MOST RUlABLE AND ACCURATE DATA
SEPARATOR AVAILABLE

ADD 52 50 FOR S & H . CALIF RES A006%SALE TAX
SEND CHECK OR MONEY ORDER TO

G.P. ASSOCIATES ..-203

P.O. BOX 22822, SACRAMENTO,
CA 95822

lRS-BO IS A TRADE MARK OF TANDY CORP

THE SYNCHRONOUS DATA SEPARATOR WILL
ELIMINATE 100% OF THE SOFT READ ERRORS
AND SPEED UP DISK ACCESS TIME BY ELIMIN
ATING RETRIES BY THE DISK CONTROLLER

SYNCHRONOUS DATA
SEPARATOR FOR DISK USERS.
SDS $34.50

TRUE 2 LINE DECENDER LOWER CASE. ELECTRON
iC SYMBOLS. THIN LINE GRAPHICS, GAME SYM·
BOLS. TEXTURED BACKGROUNDS AND MANY
MORE DEMO CASSETTE IS INCLUDED
FULL'/' ASSEMBLED WITH DETAIL INSTRUCTION
FOR EASY INSTALLATION
REOUIRES ELECT PENCIL TYPE L C MOO OR
ORDER !"lEMORY AND SWITCH KIT. SMK, FDA 518,50

announcing the new

designed tor the TRS-80~

peso INSTRUMENTATION
INTERFACE

LOWER CASE & GRAPHIC
SYMBOLS GENERATOR KIT

FOR TRS-BO'· CG 16 $94.50

• TRS-OO". ,"g"WO<l ,,.~.m",' 01 TaM, Corp
• Z·60". ,og,,,.,...., """om." oj Z"09 Co,p

1842 W, Granl Road I Tucson, Arizona 85705
(602) 622-8605

7 GAMES-nO.Oo
CASSETTE AND INSTRUCTIONS

'" MISSLES- Destroy Vkleo Bombers

'" TANK TRAP· Destroy The Enemy-Saye Your Tank

'" STAR TREK- Another Trek, Another Game

* DICE GAME- Gambling Game For 1 To 4 Players

'* CONNECT 4· Two Players. Or You Against It

* STAR FIGHTERS- Destroy Robot Fighter's Mother Ship

* DIGIT MASTER MIND- Oeducttve Lagko 8-Leyeh or Play

BRITT MONK, CDP
P.O. BOX 802
ELYRIA, OHIO 44036

OUR MONKS HAVE A SPECIAL INTRODUCTORY
OFFER FOR 16K LEVEL D USERS

HIGH-SPEED PRINTERS

DISKETIES

DISK DRIVES

MICRO-COMPUTER CASSETIES

SOFTWARE AND
HARDWARE FOR

MODEL I COMPUTER

BUSINESS AND PERSONAL

UTILITY PROGRAMS

MODEL I COMPUTERS

• T,M. '£l,NOY CORp .

SELECT ANY CHARACTER OR GRAPHICS SLOCK
AND WATCH IT BLINKI

CHANGE AS OFTEN AS YOU LIKE.

FEATURES:

a FAST REPEATING <E- KEY AND SPACE BAR
a INSTANT SWAP WITH RESIDENT CURSOR

a UNAFFECTED BY NEW OR RESET

o WORKS IN COMMAND· EDIT-EXECUTE MODES

a KEY OESOUNCE

TW~ aLJN~JN~ LU~50~
MACHINE LANGUAGE ROUTINE

FOR TRS-So"16K LEVEL II

LOADS I N SECONDS FROM CASSETTE

I NTO LESS THAN 1f2K BYTES OF PROTECTED
MEMORY AND TIES INTO ROM KEY SCANo

Customize Your Cursor:

BUnKinG
CURSOR

SEMISOFT 1." M£l,OISON £l,VENuE
NEvv YORK, N.V. 10016

.,130

PROGRAMMING

CUSTOM PROGRAMMING

'CIRCLE READER SERVICE NUMBEW
OR WRITE FOR BROCHURE

COMPUTER GENERATED DATA
700 Baker Road Suite "5

Virginia Beach, Virginia 23462
(804) 497-"65

... Reader Service-see page 178 80 Microcomputing, July 1980 • 163



LI STI 1113 IJ', nll3 SIJ8ROUTI liE:

LI ',TI 1113 kll THOIJT ,,;IJ8ROUTI liE:

',;U8ROUT ltlE FOR t=lLPHt=l8ETI Zltll3:

5 CLEt=lr.: 500: DEf' ItH E: DEF',;TF: tl: DItt IV 50 )
10 FOR El=1 TO 50
15 CL',;: PR nH" t=lFTER EIHER nll3 Lt=lST 11t=lIIE
HIT TtHEr.: "
20 ItlF'UT"EIHEF: tlt=ltlE" ,11' El)
30 IF WE1)="" THEI·l 130"U8 3""30'" ELSE I1E:":
T
40 REI I ., COIHltllJE PR0I3Rt=l11 E:":ECIJTION *
300"'0 FOr.: El=1 TO 50: IF WEI )="" THEI·j 30
010 ELSE E2=E2* 1: t·1E)<:T
30010 E3=0:FOR El=1 TO 'E2-1):IF N(El)~=

WEI * 1 )THEN 3<3020 ELSE H1=W El ): W El )=IJ<
El +1 ): WEl+l )=111: E3=1
30020 NEXT: IF E3=1 THEN 30010
30'330 E4=Itn<'[2/2:'+.5):FOF: El=1 TO E4:L
PRnH WEI);: LPRnH Tt=l8( 2(1) WEI +E4): NEX
T: E2=0: F:ETuml

"$$###.##". The next two lines
are self·explanatory. Line 30030
calculates the difference be

tween the length of the format
string and the cotumn heading
string. Subtracting this from the
original tab stop locations posi
tions the data under the proper
column heading. Line 30035
prints the column headings, and
lines 30050 and 30060 print the
data using the tab stops and for

mat specifier string combined.
Tab stops in this example are 12,
22 and 32.

Although this routine is tai
lored to one application the idea
can be adapted to almost any
printout situation.•

110tHH t=lF:Et=l 1 t=lF:Et=l 2 t=lF:Et=l .,;,

.Jt=lNUt=lRY 288.48 188.12 231.18
FE8F:Ut=lF:~' 285.8::: 275.48 218.04
Ht=lRCH :32.56 199.95 8.5
t=lPF:IL 254.22 244.43 236.13
HRY 224.3:3 221. 08 212.13
JUt·'E 140.54 221. 24 230.89

PRItlTOUT IHTH FORHt=lTTI 1113:

tlOtITH RF:Et=l 1 t=lREA ., t=lF:Et=l "7
~ '-'

.Jt=lIIUt=lRY $116.88 $158.50 $1:34.51
FEE:F:'-'t=lR~' $182.41 $28. E:E: $285.75
Ht=lRCH $24"'.27 $258.58 $151. :3(1
AF'F:I L $24.% $158.80 $150.78
IIt=lY $17.72 :T-230. ~33 't274.21
.JUI1E $128. fIt: $1tG.00 $158.4(;:

Program Listing 3.

5 CLEt=lR 100
10 FOR 11= 1 TO 8: ItIPUT"EtlTER IIOt-ITH" , I10i\ II
): tl1 ( I·j )=Rtm( 30128 )/100: ti2( 11 )=F:tlD( 30 12E; ;v
100: 113( 11 )=RIID( 30126 )/ 100: I1E><T
20 GOSUE: 3000~j

30 Etm
30000 ItWUT" EIHER FORllt=lT" , 11$
30010 It1F'UT"Et-ITEF: COLUll11 HEt=lDIt,I3S'' ,tH$,tl
2$,t13$,H4$
30(12(1 ItlPUT"EtHER Tt=lBS FOR COLUIIIIS 2, 3,
R~4D 4 II j t·14 ~ ti5 ~ t·1t:

30(130 117=LEW 11$ )-LEW H2$ ): H8=LEW 11$ )-LElj
(113$): It9=LEW 11$ )-LEW H4$)
3(1(135 LPRINT Hl$,:LPRINTTt=lB(H4)H2$,:LPRI
I1TTt=lB' H5 )113$, : LPR I IHTt=lB( 118 )114$: LPR I tH
30040 FOR H=1 TO 8
3(1050 LPRINT 110$(11);: LPRItHTt=lB(l14-117)USI
tlGt1$, 111( Ii),: LPRINTTt=lB( t15-118 )USINGt·i$,t·12( 11
), : LPR I NTTt=lB-: H8-H9 )US ItlI3H$, 113( H )
300E<3 I1E:":T: F:ETUF:I,

PR I tlTOUT kH THOUT FORllt=lTTI IIG:

MOS(n)-dala storage

Ml$(n)-data storage

M$(n)-column headings

MS-stores outpul tormat

M-counter

M4 to M6-1ab stop locations

M710 M9-LEN(M$)-LEN(MS(n))

SUBROUTI tiE FOR FORHt=lTTI tlG COLUHI1S:

Line 5 clears string space for
non-numerical data. Line 10 is
used to enter the names of the
months and to generate random
data. You might use it to check
the program. but it should be
omitted if data is present in
memory. Be sure your informa
tion is in the right variable loca·
tions.

Line 3()()()() requests format.
For this example I use

out the list.
This type of sort takes time to

complete. In a dozen trial runs
with 40 names entered in vari·
ous orders, the run time aver

aged about 38 seconds. Shorter
lists sort faster and vice versa.
The BASIC routine takes about
270 bytes.

Figures and Columns

Since data are calculated, ar·
ranged and printed in so many
ways this routine is not meant to

be specific, but rather an exam
ple of what can be done using
the PRINT TAB and PRINT US
ING instructions. With a little in
genuity a very presentable print
out can be prepared. Compare
the two printouts in Listing 3.

Using a format specifier can
add dollar signs, line up the dec

imals. add trailing zeros, etc.
The variables used are as fol
lows:

E:UF:KE
.jOt~ES

t=lOt=llt:,;
Ot=lLTOH
Tr.:t=lI)EF:S

PUF:CELL
:,;IIITH
THOtIF':,;Dtj
TF:t=l'.. 'ER"
III LLI t=ltt:,;

Program Listing 2.

t=lDt=lIE;
8URt£
COLLlti-:;
Ot=lLTOil
JDtIE',;
mLLER

III LLIi'li'"
',IIITH
tll LLEr.,
THOIIPSOII
PUF:CELL
COLLIII',

E2-counts names in list

El-counter

N1S-used in SOrl routine

N$(n)~slorage tor names

E3-llag

E4-number of hnes needed in pllntout

Line 5 clears string space, de

fines variables and dimensions
N$. The names on the printout
total 68 characters and the pro
gram runs with 85 spaces
cleared. Allowing 10 bytes per
name should be plenty. Variable
E is defined as an integer to
make the sort run faster. If your
list contains more than 50
names, dimension N according·
Iy.

Lines 10 to 30 are for entering
names- in any order. If names
are already in memory they can
be omitted. Line 30000 counts
the names in the array. Lines
30010 and 30020 are a standard
sort routine. Line 30030 prints
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.".147

COMPUTER FORMS .-,.
1·61"·429-'"2 1MICROCOMPUTER.

PAPEIl. PRODUCTS
"A.LL ITEMS a£LOW, aLAMK WKIT£ """'''OLD
I.ACTO. 'PINn;WJ P.Pa:& STOCK
POaTc"aD paL, C".D STOCK: ........ (". e ...rl,..·
_1,U") II." UTa" IlIA.GIN POll :Jo,,,,".,.,,,." CA..OS
IN.... P.O. abe (:I Thick.... n'••I.........)
.....r ...... '.M'_C:lnlIl .. ".M I_el..,b .. 5.7."
ADDIlU. L.a£LS: .11.... • :JoIn", :I Ic... l....r_
......r .....ltl••
lI'......I•..•1." '_1......... S,." 1_1....1•..••..,
PAP£., .,,,""a••" I.·."•••• _I.'S" ".,,'e... '."
_ral••),_..........~" 1'_llIlot.. I .. S.,..,

~I_.h..u II .........

PAPJ:.....,,........ ,..........1 ...rll ...)
SM............... 1,__hun .. IU·.fl

)1_ ..........." ....

C••h Order: Indude $% tor ,hlppln.
ch.r•••• and the e*cel. will be blUed _Ith
:rour order. Credit Card
Order: Shlpplna: charl.1 CHECK
_111 be added to your _OR_
order. Send all credit

MONEY ORDER
c.rctlnlor.atlon. - <=CONPUTEa FoaNs.'.... CARI.OU. VIS<
STlEVlE"'SVILLE,NI".I:I'7 -u. pho.e call .&&HI)' 'ro.. UPS "ell&/Cry"

779 UPPER CASEllower case
"Conversion Kit I"

Expand the capabilities of your 779 line primer to
inClude word processing!! AvaiiaOle to all centronics
779/TR$ 80 Printer I ownel"5 is the option of lOwer
case and Changing SlaSh 0 Zero to standard O. No etch
cuts or soldering needed. Installs in minutes With a
screwdriver. NO program mocIificatiQn or additional
interlaCe is reQuired_ Price $125.00

_.COntrol "CONVERSION KIT II"
f'ICMt IW. temrONICS 779/TR5lJJ PRWTBIIIME PRlNTERSIi

OUruCOn~ Kit II" Motor ContrOller gives your 779
the abilitv to rum the motor on and Off automatically.
Removes the annoying noise Of CQl1St3nt run,
increasing the life span Of your 7791 ms 00 line printer
motor! NO SOldering, sottware or hardWare Changes
neeoed. Installs easily. Price $95.00

SAVEl Buy service Technologies "Conve~ion Kit r
and "Conve~ion KIt II" together for the single price
of $199.00
TO order. please send check or money order in the
prooer amount to: : r rr J J (J

@
Ue,..,.·n: Jf'('h"fI{m/lf", Jll('.

32 NIghtingale Rd. 297
Nashua. N.H. 03062 ....
(603) 883-5369

VISa and Master Charge accepted lplease include
Signature. expiration date and phOne numbet1

service Technologies will pay all ShIPPing and
handling.

IIUSINESS/ACCOlJNTING
So.'TW,,"KE

Flc::\ible: rlittol ..ritlr-up/~IW'I'lIIItdR"s}sttm designed by
a CPA and tko,'cloptd by a computCT spa:iaHst for CPA ''1.

a..-.:."oum:lms and gcnc:ral businc:ssmm pro"1de<; large·scale:
..:omputn ftatureo; al m;Clo-,:ompuICT l!Oft"":Ilt COSh:

• dni~flrd1Ut"~ b,· prnml mrplu)'H!>

• ullt, ..." Jut" up fU .'iQQ u<TIJUnls

• dtpurlnJrtl/ul fi_nriul5lu/mrrnu jn(lud;n~

budxn~

• rtlu;m )'Iundard journal rnlrin

• uuwmuIK btJfundn~ IIf lronJlK/;tm.'

• J~I rnlrJ·.1 p<J5linJt of lronlilK/;lm)

• fiUJ' I" fflll" ..·uudil froil

• (om·tntimral uccmmf;nK lip,,"',/, u.,td

I'or 9-pro!!\ram ra.:kagc Oil dlskC1tc ",nil u,,:r manual

,,,nd 10495 to:

Dayton, Ohio PO Box 24001
45424

(513)223-5515

.".271

[ MAXELL~ OR D DY§9.lJ 1
p A
P •••••••••••••••••••••••••••••• T
, A

E I
••••••••••••••••••••••••••••••• G

T 8~ SINGLR alDR ~
R DOUBLlHNSITY 80.ottOI0f580 E
S 8" DOUIIU SIDe: R
8 DOUaLR DR_ITY..... 80.0110Ior,70 A

~ 5',."IIINI.... 80. 0110lor sao .'
DYIroUI'" DISKS

~ ."'".INI. 80.01.lor'25 M

M (Speclfy·a"Sotl Ql' Herd Sector/S" Solt otHerdSectot) A

I ~. !
~ A. C.o..· ...00 Add"~". .- 121 I
!D'.te.~'l.c. ~
L 238 EXCHANGE STREET M! CHICOPEE. MA. 01013 ~

I 413.592.4761 C
R 0

L. ..t.bIi~ 1lMlO • c:IoMd~ I
ATARI 11/99·4_ PET-J

••••• SECURITY CONTROL CENTER·····
YeN Cotl cotluolligtll when you',. nol at hoarTw. 01 ,ondam

I.....~. TUIn videoo or lecording equ~l. opplianc•. ~l.
loud alalm devie. otl and aft at p'.lo*l Itm.~.•v.... mot'ltN
odvanc•.• (0fTI*S w;lh P'ogrom. cotltfol modul•. ond ac
adaptor' '( i29.)(1)·

••• AUTOMATIC TELEPHONE DIALER· ••
You can dlall.lephan. aUlomalically 500 or mor•. Ev"", if
you lor901 lel.phon", nurnbt!',. il you '-..nbet pan af il.
you can lind the- nurnbt!', Ih,ough ~ea,ch command.

(om.s wilh p'ogtom. canltol module ond ac OdaPlor
.( S29.50)·

•••••• 60·DEEP •••••
10 be USM 10 signollhe- e-nd of Ion9 SOfI and sIgnol yeN in
cale of loading ..'or. It aba lets you know with ane b<t<!op.

twO b<t<tj)s. elc. Exactly what PO'I af tl'le-P'09"am you Or. in.
• (0fT>f'5 wilh Imltucllon. cormol module ond oc adopltx

'( 129.)(1)'

S-C COMPUTER TECHHQLOGY ••

P.O. Dox 1246. Covina CA 91722
Phone (213) :>32-2216 or 966-9666

-Visa and Mastercharge accepted-

1l1ll,\.~1 ~OW .\\'.\II•.\IlU:

"'OR TRS-l'lO
R..-;i(' In<kud UiIKt A<'«S!i MtfOOd {RIUAMI,s a dIsk

al.1:nS ml.1hod dc:sigm:d to simplify programmmg ot dl'k
applil.u.ltlOlh. 'tdoce dis;;' 1/0 am] 'p",-,: l<'llUIIl'TIll'llh and
lInpro"l..' r~ponSl" limt". ,,'hilc mallll:llllln,a kt"y·:>tQtJetKtd
indtx loa data fill.'. KillAM pcrmns programmCfslo pl3<..-':
emphaSIS on applicalions ralhtr lhan flit a.:l·~sin~ Ie..'h
niques. 'lUning. searching and disk 'IX'<.'C manaj,\clllcm.

BIOAM funl,ions are pc:rforme<J by invoking bask sub·
roulinL'S which indude: kcy scarching. .:han~il1~. addition
and dcletion. Each .>Ubrolllinc rcturn~ a ~tillll' ,",x!c in·
dkating lhc ,ompletion stam, of the requc,ted hllll'lion
amI :l r«ord number'lO enabk dirl'l.:t r~rk"al of any
r~'<.:ord on nle with onc (I) I/{)opcralion

8IDAM ON DISKETTE WITH SAMPLE
APPLICATION $79.00

T,\sJ( CO:\U-IITEK .i\I·I-LH~.\TIOXS

Dayton, Ohio PO Box 24001
45424

(513)223-5515 .-220

"SO KEYPUNCH CADDY"

IN 1_lIIIJlour
IN,pUlh up "I.." OUI·push up and ,lid. ,id•••y,

'-3"~.ZAd Specialties
3120 Johnslon SI.

Lafayette. LA 70503
1·318·984·8888

c:/lBACUJ1@
sof twa r e .-311

DISASSEMBLED HANDBOOK
FOR TRS-80

VOLUME 1-$/0. POSTPAIIJ
Using ROM Calls in assembl)' language programming

Self·programmed learning course-IO Chapters
All lJA~[C ROM Calls-ROM anlillary fUIH:lions
CINT. CSNG & CDal arithltrig/log/c:tc. demo pgms

VOLUME 2-$15. POSTPAIIJ
Ad"ancro assembly languagt" courst-I) Chaptcrs
SrOfing \'ideo in MEM for lalcr US<:' & r«all
Splil·screen "id,'O Wilh scroil/swreJrt"'ClIJi
Dttoding single: & double precision numbers

COMMENTS
cm..IPUTER INFORMATION EXCHANGE-ship 100
Vol. 2
Georgi: Blank-Vol. I good imro. 10 ROM CALL<;
SQFTSIDE-"'iIl rtprinl JO)) copiG of Vol. 1
Alan MoIurr-1 espc:ciall)' r~mend lhis book
5-80 BULLETIN-A must. for e...ery 80 bookshdf
Charles BUller-most. informali-'C: and accurale'
INTERFACE-u.,.e you I year's ass)·.lang. study
Joni Kos1oski-,,'t' "Old O\'er SOO filSl JO days
THE ALTERNATE SOURCE-std. lext for using ROM
Miller Microcompuling-ship us a canon ASAP
CHICATRUG-ship us anOl.htr canon via Air Mail
Bill Mcl.aughlin-ship anothc:r )OJ air frrighl

RICflCRAFT ENGINEERING L TIJ, .- "6
Drawer /065. Wahmeda InduSlriflll~ark

Chautauqua, New York /4722
phone (716) 753-2654 for COl) orders

ForDealerYourAsk

Pr ices may vary with
dealers. For Catalog
write or call below:

P.O. Box 77
E. Greenbush, N.Y. 12061
checks, mastercharge, visa OK

(518) 477-8222

MAILLIST - ······29.95

TAPECOPY············· ..······· ···/9.80
TEXT EDITOR--- ·····69.95
INVENTORY-- 29.95
FILE SORTER ··__·__·_·_·_--·_··24.95

PROGRAM EDITOR-- ·....·..•..··/9.80
LOWERCASE KIT· ············..···_·_···_-·_··24.95+shipping

& handling

$8.50-Easy insert and removal
-Single or multi sheets
-Make copy easier to read
-No more sore necks

",. ReaeJer service-see page 178 80 Microcomputing, July 1980 • 165



MATH

A short program to help you solve algebraic equations.

Real Roots

Problems with this Method

This method of obtaining
roots can be very time·con·
suming if the chosen increment
of search is too small. Converse·
ly, when the increment is too
large and the roots of the equa·
tion are very close together, it
could skip right over them.

In our example, if the incre·
ment of search chosen was .01,
it would seem like hours had
passed before each root was
outputted. If the increment
chosen was 1, the computer
would skip over the root X =
.74084.

By first plotting the equation
with a graphing routine, you can
approximate the roots and then
use the following program to
zero in on them.•

x =0
x = .74084
X =2.84267
THERE ARE NO MORE REAL ROOTS
WITHIN THE RANGE OF XMAX.

Program Listing.

90 y =2 • Xf2 ... 1 - EXP{X)
110Yl = 2' Xf2 ... 1 - EXP{X)

F(X) is entered at lines 90 and
110, which then look like this:

21 PRINT:PRINT-O£T... ILS? I"YES, '-NO. (I ASSUIreS 'I AND 'II ARE ENT
EREO) ":INPUT Z:If' Z,,9 GOTO"

31 CLS:PRINT:PRIrn-ENTER 'I "'T t.INE 91 MlO 'II "'T LINE 118.":PRINT-
Y-f'{X), MlO YI_F(X), TH...T'S RICHT F(X) "'T BOTH (.()C"'TIONS,-

31 PRINT"X IS THE STARTING POINT FOR THE SEARCH-
32 PRINT"OIX IS THE INITIAL INCREI'lENT OOf' SEARCH"
J3 PRINT"E IS THE DESIRED ACCURACY Of THE ROOT"
H PRINT"XMAX IS THE MAXIMUM V....LUE Of X TO BE SEARCIlEO"
41 PRINT"ENTER 1,.,9.9 TO TERIHN....TE PROGRAM"
51 GOTO 218
611 INPUT "ENTER X,DIX,ERROR V....t.UE.M...XIMUN X";X.DIX.E.XMAX
71 IF X+OIX-t-E-t-XP\AX"II GOTO 218
III OX-OIX
99 GOTO 31
1119 X_X+DX
111 GOTO 311
128 ON SGN(Y·Yl)-t-Z GOTO 1511,1711,131
131 If' X>XMAX GOTO 211
HI Y"Yl:GOTO 111
151 ON SGN(DX-E)-t-2 GOTO 178.17B,161
168 X..X-DX:DX"OX/18:GOTO III
178 X..X-DX
IS8 PRINT"X"";X
199 X-X+OIX:GOTO 811
299 PRINT"THERE ARE NO MORE RE ....t. ROOTS WITHIN THE RANGE Of' XMAX,"

:GOTO 69
219 END

F(X)= 2x2 ... l_eX

The Equation

To illustrate this method. take
the equation

(Fig. 1).

Type in RUN and hit ENTER,
and the program will ask if you
need details: 1 = yes, 0= no. If
you have entered f(X) at lines 90
and 110, type "0" and hit enter.
The program will ask for X, OIX,
Error Value, and X max.

For our example, I chose the
following values: X = 0, D1X = .1,
Error Value = .00001 and X
max = 3.0. When these values
are entered, the computer pro·
cesses the data and displays
the following output

system.
This method determines

values of f(X) for successive
values of X in some interval, un

til a sign change occurs for f(X).
A sign change indicates that a

root has been passed.
Returning to the last value of

X before the sign change and
continuing the search with a
smaller increment of X, until the
sign of f(X) changes again, can
give you a more accurate ap
proximation of the root.

This procedure is repeated
until a sufficiently accurate
value of the root is obtained

. ,.,
1,.,lIUI

,., "< '"Yon, ,
H

OX-[ (51

Michael E. Daniels
210 S. Edgar Ave.
Fullerton, CA 92631

This program finds the real
root of an algebraic or tran

scendental equation by means
of the incremental, or trial and
error, search method. Written
lor the IRS-80 Level II micro
computer, it can be run on a 4K

Fig. 1. Flowchart for Real Roots by trial and error.
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PROFESSIONAL

TRS-80 Business Software from 4900

TRS-80 MODEL II TRS-80 MODEL I

All of our Model II Software Requires CP/M and
CBASIC. This allows you to take full advantage of
your Model II.

All these programs run with TRSDOS and Radio
Shacks Level II Disk Basic.

CP/M

CBASIC

$250

$100

Osborne
General Ledger, Payroll, Accts Rec & Payable. Each
$49.00 or $129.00 for all three.

OSBORNE WITH OUR ENHANCEMENTS Manuals for the Osborne programs and ours
$20 each

GENERAL LEDGER $125.00
Handles up to 8000 transactions to as many as 750 operator defined accounts
Forrnal report formatting at report print time. 11 stores a full years of posting by
Month, Year and Quarter, Handles Departmentalization Integrates with
Accounts Receivable and Accounts Payable

PAYROLL ............................. $125.00

These programs are already running and can be working for you now Just Cill!
or Wflle and we will answer your questions as to hOw It call wOlk 10' you

Full Service Accounting & Processing

......... , , .
Computes pay, Taxes. Handles Multiple Pay Types, keeps Employee Records,
handles Mul1iple Reoccuring Deductions, Prints Checks, Prints Payroll
Journal, W·2s, 941a, Complete Job Cost with Overhead Distribution

ACCTS REC & PAy $125.00

5423 Crows Nest, Fairfax, Va. 22030
VISA/MASTER CHARGE .,.., 133

Accounfs Payable has complete Purchases Journal whiCh creates Purchase
Orders that post to Payables when goods are received Calculates checks by
due date or by demand. Aged Ledger Accounts Receivable has a complete
Sales Ledger and handles open items with Balance Forward type payments
allowed. Gives true aging plus more

Key ISAM

$ 39.00

(703) 573-7300

RM Cobol with Multi
$ 495.00 Manual

We deduct 2.00 from phone orders
to cover your calf for you!

$350.00
$650.00

OUR PROGRAMS
INVENTORy .
CPA CLIENT WRITE UP

.,..,207

PRICE B9.95

EVALUATION

• rAIR MARKET VALUE

• ClOSING COSTS
e SECONDARY MORT.

• UTILITY COST
• RENT LEVElS

.CAf'lTAL GAIN
• MONTHLY RETURN

• TAXES
• MORTAGE rAYMENTS

• RErAIR COSTS

OVER 40 OTHER VARIABLES

C1JJ1l.SlJft:281
P. O. Box 2355
Fitchburg, Ma.
A Division of FERMAC

Av.,i1"l.lle for m:S-80 10K Level .'net up

Cont ..et

c.r..phk rrojeclion ch,'nge~ in .. ny qU<lntity

Useful to Buyets, Seller~, Brol'er~...n<1Inve~to'~

REAL ESTATE

f.xr>erl~ "s,ee REAL ESTATE INVESTMENTS ."e ~hehel

,'g"in~t infl .. , ion IOcI.. y, BUI with incre..sing int",re~t r"fe~.

profit .. l.lle investing 'ill<e~ "CCur,"'" inform,'tion CLUB
SOfT'S REAL ESTATE ANALYSER ""0w~ ,'CCurilte e..~y
comp<lrison of over THIRTY properties SIMULTANEOUS·
LY. With simple control~ tht: r>rogr"m c..n ev.. lu.. te

P.O. Box 2355
Fitchbur9. Ma. 01420
Phona (617) 342-5300

A Division of FERMAO

CONTACT:

REAL ESTATE EVALUATION
BOND COMPARISON
LIQUID MONEY MARKET FUNDS
LOAN COMPARITORISCHEDULOR
STOCK PORTFOLIO MANAGER

Price $39.95 each
All FIVE and an Inflation Analysis
Program for

$199.95

Available for all TRS 80 level II systems
and up.

Shouldn't investing in a Micro Compute
yield a profit? CLUB SOFT Investment
Analysis programs payoff immediately
with time, simplicity, and utility gains.
Developed by programing specialist
for Professionals:

PROFIT WITH MICRO COMPUTERS

Club Soft":::

~ complete word processing system
tor your TRS-80 Inc Iud In9 fv 11 ed i t Ing
features such as paragr"ph move, line
deletion, Insertion & line correction.
Store text on disk, print business
and parson" I letters, reports with
numbered pages and title pages! Text
stored on dIsk as blocks are creeted
so texts are not limited by the ev"il
able melII:Iry. The PENSA-WRITE word pro
cessor Is tor 161<: slngl&-drlve TRS-80s
and comes complete with softwere to
produce upper/lower case at prlnthe"d,
and keyboerd reverse. Full right/left
Justltlcetlon and muCh InOre. Send
Cheque, money order or order by phone,
24 hours, 7 deys e week. Mestercherge
end Visa welcane. ManUlll only, S1.75
deductible trom cost ot softwere.

ORDER t«lW! !

Disk Based
VVord

Processor
$7.50

PEIISADYIIE
COMPUTE. SERVICES

4441 WEST FIRST AVE.

•

VANCOUVER, 8.C., V6R4H9~

604-224-3107 ~

v' Reader SeNice-see page 178 80 Microcomputing, July 1980 • 167



solutions:O)®
v277 Route 55 CQ)

La Grangeville, New York 12540

ffi@@®rnrn~~
Lf@@@DWffiwTI@

.......... t5.00

..... , , .. '15.00
.. ,tliOO.OO

OH,,·;ew and S.mpl.lIeports,.

Documenta';",' ..
Pr~r.mDi,k '" Docurnenttttion,.

n~ """"m "''' .., ..o~ t",o", I.m;t, 00,; ..... The"""t ~, "",<kd,·".....
'ion hom h.oJ_~<pt boolo ro "",""",.riu<T ..»to",,",",. ~ , .....~,,,.w. ;n

cl"';n" "I., '" ~'.. ,.,.. on...' ""'.,-",","m'n,. 'h", ,.,.. l>clli""'"", T;m. >pe", "" "".
",,,n'" ,0«0;,' h.. b<en M;n h.IL Mm. dd.;~ "".n"",, ",n' •• 01.,. h.... ok
,·O<"&><'<ItI '''.n.Hn• .-".bI'''.

Thi, ,WOOl"'" b ';"'I~,,..j t... 00,;.-0 r->P'<. "'" ",,"p",", 0' """,,"n';n••,p<~'. All
;nl''''' "."",,","r«I r... ,.~ .,wt"fi&n'""","ion. It ,m"h"'-~~ ..."'i'",.....n
"""' .n" ,"..I, dxd.e«I f..,.. ,h.n "',,~, <01<"1.,,,,", If. mOlh ,I>roo~ ~,.,.,.

';""""""'~ ,h "",,,,ul ,,"'.lo=.n~·'... ~.n..red. T""I"~"n"o"",""',,,;,,
t....m.'.," on.ll cu"......,,,.owI ~,t1 d,"'''· <I", "'""'" ,... ;t '''~' ~ """,ired, Non
,••• toke"""m." m.~jn,. ,...~" ,",,,h,,,,,_ ,·",'u","",!""", ,"-" <I;","" ",,,,"," ,h.n
,... 1" ..... 01 ""'f...... 1'"","" "p" '''''I,I'''''oIoo'''''''' ....O>ih-h.nd;.d~·, ... P"'"
"'m Am,",n,,~ ta,.nd ....hk "k> ... '''''"I';;ro ,,><I ""red fo< up'"~ 10() ..k> ' ..
d'~,"""

t:...~ "..","'" !>c.,Wed" ,n, 'i ...... If"n ,"",,,.... '" "'"W''' """,",""" ~f....O>d
.It", "."m,.-,," ... ".io,ed, II•• ",,,,,~'",,,, c." 0. m.olo- .nd ,... ,"'..m,n, ,.,,,i,,'.,j
s."" 'o< ..od m"n'hl~· d ;n di,' fii<>.,. .d;",,«1 t.,. r~" ...-'''''''

R".,~ ,,-,v"'" ,h od '""om.", 'u ,,"";,.• """",,"ch.....,.. ..,~,•.-,rtI ...',h< """

~ CalDa'a Systems Presents t ..

~ DentalWare
COMPLETE DENTAL SOFTWARE

For The TRS·80 Model II
FEATURES

-Stores up 10 1800 IICTIVE Patients on a single 6"
Oiske1te

-Up to 8 Doctors ma1 USe the S1Slem
_Treatment Plans
_Dela,ts 01 Pat,ent Treatment
_Fully Itemized Statements
_Recall and DelinQuent Notices aM Lists
elnsurance Records and Forms (ADIII
_Installment 8lihng and Computal,ons
_Inlli ..llual &. Family Accounts
-Passwor(l Access to ya"ouS '-ke{' commands
_Automat" Payment Report ~ Payments (listribule<l

automat,cally to Oldest cha'ge I"st
-Automat" transter ot act;ye paHent to ;nactoYe

(l,Skelle
_WO'" P,ocess,n\llcan be pu,chase(l separalely)
eComplete se"es 01 repo'ts-inCluding /lPDo;nl

ments, /lged, Det,nQuent, Patrent Data & Work
Hostor1. T,ansact,ons

epaymenlsJPro(luct,on Anat1S1s
-Set1-Custom'''ng Statements & Nol,ces

D.mo's nn bfI .".n'J.d. Pric. $2600; loI.n".1 $35.00;

(C",.RUjd~~!;~~~:'=====

CalDala Systems ~ P.O. Box 178446

San Diego, CA 92117 (714) 272·2661

Sokot vow cAK~ buy 1~...n.c:e
w..ted ......~ All ordB-. .tlIpped
from _ock, wIIhIn 24~ Call toI FREE
(800) 235-41)7 lor prk:a and Infonndon.

""' and ...... Card ..xepIed. AD Olden----

PROGRAM
[PROMS~

) v28e
(

COMPUTER CONNECTIONS
P.O. Box 400

Northford. CT
06472

i~ow the computer hobbyi st
can inexpensively program 2708s
by building his own programmer.
The CC-500, built from readily
available parts. will turn any
TRS-80· into an EPROM programmer.

The CC-500 can also expand
your ROM capacity by lK.

The complete assembly manual
with software and schematics is
now available for $5,95

THE CI]Mp~CflSE

CClMPUTtfl CRSt C[]MPRNY v'99
5650 INDIAN /'l'lOOND CT , COLUMBUS, OHIO ! ~ :
(614)868·9464 43213

ATTACHE SHLE CASES fOR CARRYtNG AND PROTECT'NG THE TRS.80
COMPUTER, HIGI' QlJALIH LUGGAGE COi'lSTRUCTlON. ONE CASE fOR
COI'IPUTER, EkPANSION UNtT, TAPE RECORDER OR DISK OR'VES. sEC .
OND CASE fOR MONITOR WtTN EXTRA SPACE fOR MOOEI'I OR MtNt.
PRtNTER. NEVER A NEED TO REMOVE EQlJIPMEi'lT fROM CASE, SI/,\PLY
REMOVE COYER. CONNECT !'OWER AND OPERATE. COVER CAN BE
REPLACED ANO lOCIIEO fOR sECURtH WtTHOliT DISCONNECTING
CABLES, OPTtONAl Rf-I'IOPOlATOR CONVERTS ANY Tv SET Ii'lTO A
MONITOR MAiliNG IT UNNECESSARY TO CARRy /,\ONITOR

RS~(I' TRS·80C<H'Ilpul<o<... . , .ft09
RS~(I~ TRs·80 1'1"";",, C~ 84
RS~(I) Rf·Modul.,o<. .. 25
1'402 Un. P,lnl<r II C..... ._ 89
CC90 "'.'ch'ng A"~~.C..... . 75

Some of "EASY WORD" many features

• JUSTIFY· STANDARD KEYBOARD

- UPPER CASE INDICATOR· VISUAL TABS

- LINE, CHANGE, DELETE, INSERT, APPEND

- WORD, CHANGE, DELETE,INSERT, APPEND

• CENTER, SORT. AND MORE

Required, TRS-BO. 16K. TAPE. PRINTER

for only 521.95

CONN. RESIDENTS ADD 7%

A WORD PROCESSOR

"EASY·WORD"

~ HANSON HOUSE ~
~ 55 HANSON PLACE ~

STRATFORO, CT 06497 v 317

I1"s the ultimate in horse race handicappmg
programs for the Radio Shack TRS-SO

If you've used TOUT I (described in
80 Microcomputing, January, 1980), you
know wtlal it can do, To this proven
handicapper, we've added factors tor speed,
rating. class and weight, In addition,
horses without a chance are screened
out using decision criteria generated
by a famous operations research study.

TOUT II is lowest in cost-but highest in
performance. On cassette . and guaranteed
to load on your level II, 16k computer.

Send $10,00 (Pa. residents add 6011: sales
lax) to:

Wilson
539 Spring House lane

Camp Hill. Pa. 17011
",322

Ii TEACH YOUR
CHILDREN

Iiiioi

$5.95 Each-Two For $11.00
ALPHA-Alphabet recognition for

pre-schoolers
SIGMA~Addition problems for

Grades 1-3
SIGMA-EX~Addition problems for

the younger or slower
learner

SPE_L-Spelling practice for
Grades 2-4

A computer iJ> jur man' tJum bU.'iilles.~ or gamel;.

Level II-Minimum 16K

IS1
Mercer Systems Inc.

81 Scooter Lane ..... 104
Hlcknllle, N.Y. 1 1801

Factory Direct
Products for Your

NEWI Computer & Your Home NEWI
tho BRUTES,.

Hea~y duty solid'stale AC switches control your woler
heater or other hea~y loads, Opta-isoloted - 1500VAC
isalatian_ All units prp.tested & baked in oven. TTL logic
level compalible . 5V @ 20·50 mo.

TA·4020 t201240VAC@40A S49.95
TA-B020 4BO VAC @ 40A S49,95
TA-20JO 120 VAC@ 60A $99.95
TA-40JO 240 VAC @ 60A $99.95

tho WATCHDOG'· 12'.95
Pawer failure plugs into standard outlet. Audible bUller
lets you know immediately when power fails, Alerts you
10 check your freezer, compressors, alarm clock, and
other critical devices you depend on

the SPIII·SPIIER'" U4.95
Power console w/50Iid-stote transient obsorber plus ton·
dUCTed RF "hash" filters. Compact desktop unit come5
complete with integral on-off switch, fuse, pilot light,
and 8120 VAC protected & individually switched conven
ience outlets Helps protecl valuable equipment from
lightning, power line transients and other interference
Makes it easy to turn off all your equipment at one time
No more unplugging & replugging a zillion power cords.

Koiglo Electronics Co. Inc. ",353
Colony Drive I.P" 80.2062. Bethlehem, PA 18001

215-865-0006
Out of stote coil toll free 1-800-523-9685

Master Charge, VI5A, Check wlarder or COO
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2390 Bowling 601. $20.95
2391 Skydint 60l. $20.95
2392 Fun With Numbers 60l $20.95
2393 B,ain Game 6 oz. $20.95
2394 Superman 6 oz. $28.511
2395 Casino 6 oz. $28,50
2396 Back9ammon 6 oz. $47.25
2397 Video Chess 6 oz. $47.25
251111 Space Invaders 60z $29.95

NOTE: Nat for u.e with
ATARI Pragrammabl.
Computer.

DISKEnE DAIVE
HEAD CLEANING KIT
Diskette drive heads, like your 8 track
car stereo cassette heads, need peri·
Odic maintenance to assure efficient
and error· free operation. Unlike other
peripheral devices, the read/write
head(s) on diskette drives are ex·
tremely difficult to clean without par·
tially disassembling the drive. The
unique concept of the diskette head
cleaning kit allows the user to clean
the drive heads without disassembly
in iust minutes. Available for 8" or
5

'
/.", both single and double sided

disk drives. Kit contains 2 cleaning
diskettes, a 4 oz. bottle 01 CS·85
cleaning SOlution and easy·pour
dispenser. Weight 120l

Cat No. Description Price
2499 B" Disk Drive Cleaning Kit $30.75
2534 5'/,' Disk Orive Cleaning Kit $30.75

SEND FOR FREE
FLYER FEATURING:

Page after page of exciting products
Computerized toys and games, per·
sonal computers. disk dnves. In·

~J~a~~~ c~~~u~~ssios;7~ ~~:?u:~~;::
Atari. TRS·80. etc. with our special ap·
plication boards and comprehensive
software library, HundredS of pro·
ducts available at terrific Hobbyworld
prices Circle our reader service
number or write/phone for your free
illustrated tlyer today.

HOW TO ORDER
Pay by check. Mast8rcharge. Vin. Ot C.O.D.
Charge card orders please include eJpiration
data. Payment in U.S dollars only. llrder by
phone. mail or at our retail store. MINIMUM
ORDER $111.011. Please include phone number
and magazine issue you ara ordering hom.
Prices valid Ihru last day ot cove' date, SHIp·
PING: USA: Add $2.1111 for first 2 Ibs,. 35c
each addt'llb, ior ground. Fo, AIR add 53.011
first 2Ibs .• 75c each addt1lb. FOREiGN: sur·
face: S3.110 lirst 2 Ibs .. 60c each addl'l lb.
AIR: $11.110 titst 2lbs .. $5,OD nch addt'llb.
COlis: add $1.25 add!'1. Not responsible tat
typographical erro,s, Soma items subject to
prior $lIe 0' quantity limitations. 120 day
guaranteed satisfaction. Exception: pulially
assembled kits

$31.50

Price
51254.75

10 Box/$62.95

Price
$834.75
$894.110

TRS·BO
Apple II

Weight
15 Ibs.
10 oz.

Weight
22 lb.
22 lb.

DESCRIPTION
Slarship
Black Jack
Space War
Surround
Slot Machine
Outlaw
Slot Racer
Video Olympics
Breakout
Canyon Bomber
Street Racer
Homerun
Basketball
Football

The nation's best selling home video entertainment
center is here! Currently supports a library of 23

video game cartridges with over 1300 variations and
options. Comes with interchangeable joystick and
paddle controllers, special circuits to protect home

TV, realistic sound effects and produces crisp, bright
colors on your TV screen. Also includes ATARl's
"Combat" game with 108 variations and options.

CAT NO DESCRIPTION WI. PRICE
Z375 ATARI Video Com puler System 81b. $188.95
n05 Drivin9 Controller·Pair 2 lb. $ 20.95
2207 Paddle Controller·Pair 2 lb. $ 20.95
n08 Joystick Controller·Pair 2 lb. $ 211.95

ATARI Gam.. Cartridge.
WT. PRICE
60z $16.75
60z $16.75
60z $16:75
60z $16,75
60z $16.75
60z S18.95
50z $18.95
60z $18.95
60z $18.95
6 oz. $211.95
6 oz. $Zll.95
60z $211.95
60z $211.95
60z $20.95

Power Suppjy and Cabi et. Fac·
tory tested. Life Expectancy
20.000 hours, average media life 3
million passes on a single·track
Pertec drives.

abie at 40, 80, or 132 charaClerS per
line, Forms may be loaded either
trom the bottom or Ihe rear, Avail·
able with parallel or asynchronous
serial intertacing

CAT NO
2376
2377
2378
2379
23811
23Bl
2382
2383
2384
2385
2386
2387
2388
2389

Cat No. 2082
Cat No. 2083

SARGON II
Hayden

The champ of champs! Surpasses
Microchess, and even Sargon II Of·
fers complex moves, 7 levels of play,
activity indicator, a special "hint"
mode, plus more I The best chess pro·
gram ever!

CCS 78118 AAITHMETIC
PAOCESSOA

Assembled & tested. adds ad·

~~~~~dll.a~~~el~ B~~e~atieJ.°~~
and 32 bit fixed point. 32 bit
floating point operation, Float to
flll:ed and fixed to float conver·
sions. Trig and inverse functions.
square roots. logs, exponentiation.
Interrupt daisy chain, DM.h., daisy
cham, and much more. Weight 2
,"'.Cot No. 16" $419.95

Description
Parallel Interface Model
RS232-C Serial Model

PrIce
$464.25
$ 25.75
$ 41.95
$ 10.50
$ 1.75
$ 33.00

Cat No.
2455
2456

117.95
353.95

MICRO SQUARED M2-250
DOUBLE SIDED DISK DAIVES
Two "double sided" drives yield
35Bk Bytes on TRS--80, 875k Bytes
on S·loo systems. Fast transter
rate of 250k Bytes/Sec No
modification of hardware or soft·
ware necessary. Complete with
Cat No. Description
2054 M2·250 Disk Drives
2329 11550·16 Hard Sector Diskettes

WI. 3lbs.
WI. 4lbs.

1156·C
1156·0

16K Memory $65 00
Add-On Kit •
Everything needed to upgrade your
TRS·BO. Apple or Exidy' An additional
16K inciudes illustrated instructions.
RAMS,and pre programmed iumpers
No Special tools required, WI. 4 oz
CAT NO, DESCRIPTION
1156 TRS·80 Keyboard Unit
1156·A TRS·80 Exp. Interlace

(priOr to 4/1179)
1156·B TRS·80 ElI:p. Interfllce

(after 4/1179)
lor APPLE II
lor EXIOY

$33.00

$33.00

$49,95

PRICE

You will be challenged and intrigued
by this game, Uses all strategies 01
the game including a running game.
hit and run, blocking and bear otl
games. YOU handle the dice ' Choose
offense or defense Computer
responses vary every game
Weight 3lbs, Cat No. 2411

access 3 times laster than Radio
Shack drives. 40 tracks instead 01
35. Existing 35 track software
completely compatable

Weight
8lbs.
a Ol.
a oz.
4 oz.
2 oz.
8 oz.

Price: 5189.00

Chess Challenger "7"
Chess Voice Challenger

Weight 3lbs.

MATCHLESS MS-80
TAS-80 MINI DISK DAIVE
Piugs into Ihe expansion inter·
face. Complete factory tested
drive includes installation in·
structions and software listing to
Cllt NO. Description
1375 MS·80 Disk Drive
2964 2 Drive Cable
1396 4 Drive Cable

~:~~ D ~:s~:~s~n~1 ~~f~~a;~~tacks 36·40

1147 Verbatim DIskettes, (bOll: 0110)

VERBATIM 5V. " DISKEnES
10 per box

TYPE DESCRIPTION

525·01 solt sector, TRS·BO,
Etc,

525·10 10 hole, hard.

525.16 ~f~~le~~~~~,star
micropolis $33.00

577·01 soft sector certilied $49.95
577·10 10 hole, hard,

certified
577·16 16 hole. hard.

certified

114B

One of the most advanced Star Trek

~fa~:~s.e~~itl;0~fi~e9~~;,5bu~I~:tc~
out lor black holes and pulsars. This
version is 3 dimensional. not flat like
other versions. WatCh the Enlerprise
phasers hit and explode the Kling
ons I Extensive use of graphics
throughout. At the end. return to Star
Fleet command, where the data in the
ships computer evaluates and rates
your performance. Takes abOut 2

~~~~o~~g~~YT~~.~~~vel II/16K $15.75

1149

CAT NO.

1147

2330
2331

2332

STAR TREK III

NOVATION "CAT" ~~- EMAKO 22 MICAOPAINTEA
ACOUSTIC MODEM ''''''-OSM The EMAKO 22 microprinter is a
The FIRST compact modem designed for the dependable. lOw cost, addition fo'
small computer user Transmits data over stan your personal computer system. It
dard telephone !ino>s Exchange data or pro leatures a 9X7 dot·matrix character
grams With other syslems. Data transter rate up to format, bi·directional printing at
30 charlsec, Complete and ready 10 use. Requires 125 CPS and sprocket leed paper
t 10 VAC. 60 Hz mechanism. Line length is select·

Cal No. 1480

America's Largest Mail-Order Computer Store

H088YWOALD® v23 ATR I®
ELECTRONICS, INC.. Home
Call Toll-Free: USA (800) 423-5387 Ideo System
In Calif: (800) 382-3651irna!f\l*
Local & Outside USA: f"in{~\\J: :i~ .
(213) 886-9200 '~".~~
/""~""\ 8QckgQmm~n
"BBB'
; --,;,- I Challenger $115.50

"",fl. Chess
hallenger"7"

Chess
"VOICE" Challenger

It you're into chess you will love
Chess Challenger I 7 levels 01 play
"Mate in Two" and "Chess by Mail"'
Like to have your opponent call out
the moves? Try "Voice" Chess
Challenger. 96,000 Bits 01 Read Only
Memory. and over 8.000 bits of Ran·
dom Access Memory. Can be used by
the blind as the game will audibly call
every move, capture, and repeat
board position
Cat No. 2399
Cal No. 2396

19511 Business Center Drive Dept. V7 Northridge, Ca. 91324
.--Reader Service-see page 178 80 Microcomputing, July 1980 e 169



All the Disks and Printers
that interface to the TRS-80@

• • • We have them ALL RADIO
SHACK

TRS-80T~
10% OFF w

TRS-80®
Disk Drives

SAVE OVER $100

-.
~

UUR I'RICE $649
ONLY

T1,...
Microline
80

TPM - a disk operating system which
runs CP/M compatible programs, written
specifically for zao based systems - more
efficient and less expensive than CP/M:!)

list $79.95

OUR PRICE $59.95

Paper Tiger. List $995 .. $895
w/graphics option, incl. buffer, $1194 .. $989
IP-225w/1210, 1250 options, List $984 .. $834
IP-225 w/tractor, 1210 (expanded/compressed
print), 2K buffer and graphics op., $1098 $899

TAS·80 cable. . . . . . . .. $ 45
(Add $7.50 for shipping and insurance.)

9x7 dot matrix, 6 or Slines per inch, prints 132
columns using compressed print. Prints block
formatted graphics as displayed by TRS-80,
u/lc, friction feed (prints from rolll or will feed
standard 9 Yz" pin-feed fanfold paper. Uses
Centronics style parallel interface; plug com
patible with all TRS-80's. List $949.

OKIDATA PRINTER

MICROLINE 80

Adjustable Tractor Feed Option $99

TI-810 w!serial/parallel interf. loutper-
forms Line Printer 1111. $
List $1940 Ishipped freight col.l 1735

NEC SPINWRITER™

The Fantastic Letter-Quality Printer
at 55 cps

- CALL FOR PRICES -

NEW 737 text-quality, parallel, List $995. $849
m (TRS-80 Line Prtr. I), List $1245 949*
m w/tractor, List $1350 1049-
702120 cps, bi-directional, tractor, VFU 1995
703185 cps, bi·directional, tractor, VFU 2395
*same as Line Printer I tsame as Line Prtr. II
(Shipping for 730 and 737 $7.50. Other models
shipped freight collect)

CENTRONICS
PRINTERS

NEW 730
w/friction
and tractor

PERCOM

ELECTRIC CRAYON
List $249.95 ONLY $229.95

NEW Digital Innovations
DRIVE

Complete w / case and P. S. Your
choice of Shugart or MPI (40"trackl
drive - A FANTASTIC VALUE!

ONLY $349

$369

on Radio Shack Price

ESCON CONVERSION
FOR IBM SELECTRIC

Percom. Lobo. Vista
Fully compatible with expansion
interface and TRSDOS software.

CORVUS 10 megabyte hard
disk for Mod. I or II

ONLY$4795

Complete w/microprocessor controller and
power supply. Factory built. User installs
solenoid assembly or it can be done at Escon
factory at nominal cost.
Parallel vel$ion/TRS-OO. $575 Only $514
TRS-OO Cable Ispecify Mod I or III ..... $25

(Add $6 for shipping)

2-Drive Cable $24.95
4-Drive Cable $34.95

(Add $6 for shipping and insurance)

Printers for TAS-80 require Level II machines. Printer cables extra. Call for price and order number.

Prices in this ad are for prepaid orders. Charge cards and C.O.D. 2% higher. Deposit may be required with C.O.D.
All prices subject to change and offers subject to withdrawal without notice.

- WRITE FOR FREE CATALOG - [.

MiniMicroMart, Inc. ~Z
1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541-0431..-" iZJ



TRENDCOM
PRINTER

• 40 characters per
second. 4-7/16 inch
wide thermal paper •
Graphics {TRENOCOM
1001: 4BO sevendot
print postions per line.
TRENOCOM 100. Part
No. TRC01 00,$495.95.
TRENOCOM 200, Part
No. TRC0200,$375.95.
Interface for TRS-BO,
Part No. TBOA$45.95.
For Apple II, Part No.
TRCAlI, $75.95. For
PET, NO. TRCP2,
$79.95. For Scoccerer,
TRCSR1 $45.95.

Holds two 5-1/4 inch
diskettes and 'Nill fit
any standard three ring
binder.$9.95/10 Pack.

DIGITAL
CASSETTE

SDUND EFFECTS AND MUSIC
FDR YDUR CDMPUTER

SOUNOWARE is a cOll'"4)lete system It inclJdes
a speaker/amplifier unit with volume control,
earphone )8Ck. and connectors. It boasts
excellent tone qua~tyyetis sma! and convenient
to use. Add batteries, plug It in, and play. One
year warranty. SOUNOWARE package lin
c1udes INTRO to SOUNOWARE programsl
PET {SKI, Part No. 2C0J3, $29.95. TRS-80
level II (16K), Part No. 2CXXJ2, $29.95.
Compucolor II (8K), Part No. 20001. $39.95.
INTRO to SOUNOWARE programs only PET
and TRS-80, Part No. 20005, $14.95. Compu
color II Part No. 20006.$19.95.

SARGDN: A Computer
Chess Program

Features the complete program that won the
1978 West Coast Computer Faire Tourna
ment. Part No. 00603 - TRS~80 Level II:
Part No. 00604-Apple II (24K). $19.95

FLOPPY DI5K
STORAGE BINDER

5 min. each side. Box
of 10 $9.95. Part No.
C-5.

LEEDEX
MDNITDR

NOW!
A FULL SUPPDRT SYSTEM

FDR TRS-80

Memory cards: Now with Fortran compilers
available for your TAS·80, additional expansion
memory is a must! Card with sockets ClOI\t, Part
No. GPAS01 ,$119.95.Cardwith 16Kof4116
Dynamic Ram. Part No. GPA802. $224.95.
Card WIth 32K of 4116 Dynamic Ram. Part No.
GPA803. $329.95. All cards come equipped
with sockets to accomodate 32K of Ram
EPROM firmware card. Put those valuable
subroutines In firmware. Don't waste time
loading and unloading tapes and disks. For 2708
or 2716 EPROMS, Part No. GPAB06, $79.95.
Serial 110 card. Here's what you've been
asking for. a full serial terminal interface, with
RS-232C or20 mAo Current loop. Input/output
capabilities. Part No. GPAB07, $79.95.
Parallel 1/0 Card. Control functions in the
outside wortd. monitor and store real time
events. Two parallel output ports. Dip switches
select ports 10-2541. Part No. GPA808.
$79.95.

• 32K of RAM _ EPROM firmware. Disk
control _ Data acquisition _ Parallel I/O _
Serial I/O _ Plug into GPA's Motherboard.
GPA's quality design includes _ 6-44 pin edge
connectors. +5V. -5V, +12V, -12V extemal
power supply required • Active termination
The Motherboard, Part No. GPASO, is only
$149.95.

TAKE ADVANTAGE OF
GPA-EXPANSION CARDS

FDR THE GPA80

AN S-1 00 bus AdaPter-Motherboard for the
TRS-80. Kit. Part No. HUHB1 DLXK, $295.95.
Assembeted, Part No. HUH81 OLXA.$375.95.

Box of 10,5" $29.95,
8"$39,95,
Plastic box, holds 10
diskettes. 5" - $4.50,
8"" $8.50.

SYSTEM
EXPANSIDN

from
LNW Research

• Serial RS232C/20
mA I/O • Floppy con
troller • 32K bytes
memory. Paralel print
er port. Dual cassette
port • Real-time ckx:k
• Screen printer bus.
Onboard power supply
• Software compatible
• Solder mask. silk
screen. PC board and
user manual, Part No.
lNW80, $69.95_

LIGHT-PEN
ForYourTRS-lIO

Your TRS-BO light-Pen
is a carefully engineered
instrument and with the
proper care will give
satisfactory use and
many years of service.
Part No. TRS80lP
$24.95.

p~ -"
applJeat!cns \

-qr.
..-...

DIGICDM DATA
PRODUCTS INC.

Series 312
Acoustic Coupler

~~
Includes: 2 game pad- 16K RAMS
dIes, interface, soft- For the Apple. 12" Black and White·
ware, speaker, power TRS-BO or Pet $8 12 MHz Bandwidth
supply. full documen- each Part No. 4116/ • Handsome Plastic Three-ring binder
tation including: sche- 1~2;.',;',;,7,;' ..I...Cas_ e_"$_'3.9.,.0.0__-1 comes with ten trans·
matics, theory of parent plastic sleeves
operation. and user 5-100 INTERFACE which accommodate 1... -1
guide: plus 2 games on either twenty, five-inch
cassette (Pong and or ten, eight·inch
Starship Wair). $7995 floppy disks. Binder &
Complete Part No. 10holders$14.95 Part
7922C No. 8800; Extra holders

95lt each. Part No. BOO.

GAME PADDLES
&SDUND

3'_~....~., _.....
no<: tlI f"TAS·
eo so"'..
-"1'9~P .....
No 3C..1I4Q

COMPUCAUISE

THE TELESIS
VAR-80

INTERFACE
UNIT

......m._.. t

For the TRS-80 With
level II BaSIC. ProvJdes
B outputs _ Prov1des 8
Inputs _ 2 ft. of Inter
CD 1lBC1:i lQ cablew/CO'I
nector _ Plugs directly
into TRS-80 _ Power
supply provided _ As
sembled and tested.
Part No. VAR80, Intro
ductory pnce$1 09.95.

$129.95;withcrtisecon
trol $169.95

TRS-BD
SERIAL 110
• Can input. into basic
• Can use LUST and
lPRINT to output. or
output continuously.
RS-232 compatible.
Can be used with or
without the expanSion
bus. On board sWitch
selectable baud rates
of 11 O. 1 50. 300. 600,
1200. 2400. panty or
no parity odd or even,
S to 8 data bits. and 1
or 2 stop bits. D.T A.
hne • ReQUires +5.
-12 vae • Board only
$19.95 Part No. 801 O.
With parts $.'59.95 Pan.
No. 801 CA, assembled
$79.95 Part No. 801 a
C. No connectors pro
vided. see below.

300 BAUD Originate,
Part No. AC3122,
$219.95. 300 BAUD
Answer, Part No.
AC3122. $218.85.
300 BAUD Answer/Or--------1 'ginate,PartNo.AC3123.
$22995,



If you enjoy driving, you're going to get a
COMPUCRUISE. Once you see what it can
do, you just won't be able to live without it.

ThiS gadget fits into most dashboards ... no strain even in a tiny sports car like the Mazda RX·7 .. and
once you have it. every trip is like flying a 747. The darned thing tells you the time, how fast you're going, how
far you've been on this trip or since the last regassing, how many miles per gallon you're getting, either at the
instant or the average on the trip ... or gallons per hour at the moment or for the trip ... temperature outside

inside (or coolant temperature, it you prefer) .. oh, it has an elapsed time for the trip, a stop watch, lap
time, an alarm ... how much further for your trip, how many gallons more the trip will take, how much tonger
for the trip at your present average speed .. yes, it gives you your average speed for the trip. You prefer it in
metric, no strain. . liters remaining, etc. Did we mention that it also has cruise control either at a speed set
on the control board or at whatever speed you are traveling? The Compucruise will keep you busy and enter·
tained during any trip. telling you more than you will ever want to know.

The Compucruise is not difficult to install though it does connect to everything except the cigarette
lighter. Until you've tried computerized travel. you haven't found out how much fun driving can be. II wiil work
on any car not having fuel injection ... and there is a front·wheel drive accessory gadget available for only
$4.40·#P001 (regularly $5.50).

The price for the Compucruise is regularly $199.95. and a bargain at that price. We'll sell you oneof these
fantastic gadgets for $159.95 with cruise control (Model 44·ItPOO2), and $127.95 without (Model 41·/tPOO3),5end
money .. and start having fun!

MAIL ORDER MICROS ~158

Dept. 780. PO Box 427 • Marlboro NH
03455

Phone: [603] 924-3041t

Ever had your car stolen?
The first reaction Is one of disbelief ...
. . , you know it was right there!

What you want is a modern combination lock on your ignition.
The Steal Stopper. II's easy to install and almost impossible to
defeat. You can by·pass it, if you want, tor parking attendants or a
car wash Other than that. you set up a secret four digit code and
only you will then be able to start the car ... even it you have the
keys In

the iQnition.
This protection retails tor $50 ... but we have a special for you at

$39.95, Don't procrastinate. Order /t P004.
Note: This product works best on Detroit cars, Mazda RX?

owners must order additional module,lt P008, which costs $8. The
Steal Stopper can be modified for Mercedes, Porsche, Ferrari, or
other high pertormance European cars by returning unit to
manufacturer with $3, They promise quick modificalion and return.

INSTANT SOFTWARE
HALF PRICE SPECIAL
CLOSEOUT-ONLY $4

TRs·eo, Level I, Finance
Status 01 Homes 4K·#ISI0012.

TRs-ao, Levell, Games
Knights Quest/Robot Chase 4K·
#1510003
Cave Exploring 16K·#ISIOO10.
Doodles & Display 16K·#ISIOO3O.
Fun Package I 16K·/tISI0041

lRs-ao, Level II, Hobby
Model Rocketry Analyzer·
#1510024.

ORDER NOW
Prices subject to change

without notice.

for orders with checks or money
orders (see "TERMS" tor details).

5% EXTRA DISCOUNT

ASK MOM
For details of October 1980 Asian
and European Electronics Tours.
See January Wayne Green editori,
als in Kilobaud Microcomputing
and 73 Magazine. Info IlOO2 ... No
charge,

BRAND NEW' TRS·80
and accessories at FANTASTIC SAVINGS

CASIO'S NEW c-ao i
CALCULATOR
CHRONOGRAPH

LEVEL II 16K COMPLETE. __ _ $690 #TRS-001X
16K EXPANSION UNIT.. __ . __ _$400 #TRS-002S
32K EXPANSION UNIT... . . . . . .. .. .. _. $525 #TRS-003
DISK DRIVES(Specify which drive you want) $425 each #TRS-004
FRICTION MODEL PRINTER. . . . . . . $870 #TRS-005S
TRACTOR FED MODEL PRINTER. .... $1350 #TRS-006
LINE PRINTER III (AND CABLE) .. .. $1550 #TRS-007
MOD II 64K. _ .. $3400 #TRS-008
MOD 112 DISK DRIVE EXPANSION SYSTEM ... $1625 #TRS-oo

'NOT UPGRADED USED OR RECONDITIONED LEVEL I's WITH OLD KEYBOARDS
BUT BRAND SPANKING NEW TRS-80's IN FACTORY CARTONS WITH FULL FAC
TORY WARRANTY' COMPARE PRICES AND QUALITY AND ORDER FROM MOM's.

has lightweight attractive Iuggedly
built black plastic waler·tight case
and band, regular digital watch fea·
tures of hours, minutes, seconds, AMI
PM and day on display PLUS two time
lOneS, calendar and a 4 function cal·
cuialor! You've seen it advertised in
the Wall Stleet Journal tor $75.
MOM's price is only $49.95. Hurry, our
supply is limited order #pceo
oow

TRS TERMS: Shipment normally within one week of receipt of your order. Microcomputer acces
sories may take three extra weeks to ship_ Personal checks take additional two weeks to clear
bank. ADD $2,50 PER ITEM FOR HANDLING. Everything will be sent to you with UPS freight
charges COLLECT. Sorry, no credit card purchases or extra discounts on TRS-80 items,

#6 STRANGE ODYSSEY
YOU'RE MAROONED AT THE
GAL.o.XY·S EDGE AND DISCOVER
RU'NS OF AN J.NC'ENT ALIEN
CtV'L1ZATION "NO TRY TO COPE
WtTH UNEJ.RTHl Y T~CHNOlOG'ES

WHilE YOU AMASS FABULOUS
TREaSURES
o<oe' .SAOCI6r 10' IRS level II 16K
'SAOO6S 10' Solcere' 16K 'SAO06A
lOr App'" 20K_S13 O~ each. on
c••s"tte

1i5 THE COUNT
LOVE AT FIRST BYTE FROM
YOUR BIG 6RASS !:lEO IN
TRANSYlVANIA
Or,,"' 'SAOO5T 10' TRS l"vel tI 16>\
oSAOOSS 10' So,cer~, 16K 'S.o.OOSA
tOl App'e 20K_$13 45 each. on
~a..el1e

#1 ADVENlURELAND
YOV'll WA'IDER HiROUGH "N EN
CH"NTEO l"ND ENCOUNTER1NG
WilD "NIM"lS "NO MAGICAL
BEINGS WHilE YOU TRY TO
RECOVER lOST TREASURES
O<der .SA001110r IllS le,el" 16~.

.SAOOIS 'or So,ce,.r 161<. OSA001A
'0' Appl. 20>\_$13 _5 each, M

c•••ene

.3 MISSION IMPOSSIBLE
ADVENTURE

SAVE THE WORlD'S FIRST
AUIOMATED NUClEJ.R REACTOR
WHEN YOU COMPLETE YOUR
MII;SION
Orde' 'SJ.003T lor TRS le,eI11161<
OSA003S to' So'ce'er 16K. 0SA003A
tOl Apple 24K-S13'~eaCh,on
c~..~,,~

#7 MYSTERY FUN HOUSE
FIND YOUR WAY IHROl)GH THE
STRANGEST FUN HOUSE BEFORE
THE WEIRD PARI< CLOSES
O<<ler 'SAOOIT lor TRS level It 16~

OSA001S 10! Sotce,er 161\. SAOOIA '01
APp'e 10K_ $13 _5 e.ch, on ca.,ell"

#8 PYRAMID OF DOOM
AN EGYPTtAN TREASURE t-IUNT
THROUGH A NEWLY UNCOVERED
PYRAM'D. COMPLETE W'TH AN
CIENT CURSE
O,de' o$AOO8I lor IRS l",e' " 16~

OSAOO!lS lor Sorc",e, 16~. OSJ.0Q8A
I", Apple ;>'I<_S13.0~ eAch. on
cassene

'2 PIRATE ADVENTURE
SJ.ll TO TREJ.SVR~ ISLAND A'ID
TRY TO R~COVER lONG JOHN
SILVER'S LOST TREASURES
0<0'" 0SA0021 'or IRS Level tI 16~.

'SA002S lor So<~ere, 16K, OSJ.002A
10! Apple 2_K_S13 05 each, on

c.""""

#4 VOODOO CASTlE
SAVE COVNT CRISTO FROM THE
FlENO'SH CURSE OR FOREV~R 6E
DOOMED-BEWARE TH~ VOOOOO

""OrO"r oSAOO.r 1o, TRS L"v"t" 16>\.
.SAOO<lS '0' Sorcerer 16K. OSAOO<lA
to' Apple 2~I<-$13'~each. on
caSSett"

SCOTT AOAMS
AOVENTURES
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~QJO
MAIL OROER MICROS ,,~

Dept. 180. PO Bo. 421. Marlboro NH
034!55

Phone: (603) 924-3041t

TolalUnit Price

SIMULATED
SURVEILLANCE VIDEO

SYSTEMS

Since the video camera systems are
totally psychological. that is, the visi·
bility and suggestion 01 video cameras
is what deters the thiel's desire to
steal, all that is really needed is a de·
vice that appears to be a functioning
Video camera. The SSV System pro
Vides the businessman with the same
delerrent to Crime as real systems al a
Iraction of the cos!. because the cam·
eras and alarm bolles are empty 01
e1eclronlcs, bot would·be crootts don't
know lhls. and SSV Systems are ex·
uemely realistic In delall. Some scan
back and forth and all have red neon
hghlS. They feature easy mstallallon.
moont on any wall, have metal con·
structlon throughout, With wrinkle,
fInish pamt, all alummum lens balfel
With f·stops. footage markIngs, and
convex oplics, simulated coaxial cable
and wall plate, manufacturer's uncon·
ditlonal guarantee, plus warning Slick·
ers Included With all orders.

SVS 900 Scanning camera features
155 degree scanning action, long·hfe
Quiet, t rpm motor, only $100(rogulariy
$119.95) catalog #POOlQ. SVS,880 sta·
tionary camera IS adjustable to any
angle for filled view coverage WIth
mounting brackets and hardware, only
S50 (regularly $58.95) catalog #POO11:
or go lirst class with the SVS·2000,
which has a soli blue finish WIth satm
mylar trim only $105 (regularly $124.95)
catalog IlPOO12, the slallonary verSion
IS only $55 (regularfy 562.95) calalog
IliPOO13. Alarm boxes are only $20 {reg·
ularly $24.95)catatog ItPOO14 and com·
plete your look of haVIng real surveil·
lance equipment Installed al YOUI busl·
ness, home or oUlce.

SALE

PANASONIC
TAPE DECKS

Panasonic RS261 us Stereo
Casselle Decks-with aulo·
stop. record level adjus!. VU
meters. used condition: all have
had heads replaced and
atigned, WT001·$50.
Panasonic RS260 US Stereo
Casselle Decks-same as
above. but also has bIas switch
lor chrome tapes. il"'OO2-$50

Description

ORDER #TRS-001X
no extra discounts
cashier's checks, per-

sonal checks, or
money orders only.
no credit cards. See

TRS TERMS for
details of shipping.

LEVEL II
16K

COMPLETE
... in

factory car
ton NEW

$690.00

Catalog "aI,

A tachistoscope simulation
which enables the user to in·
crease reading and compre·
hension speeds. A must lor
any TA5-80 16K Level 1\
owner. Only S5 per cassette.
Order NR2001.

HEAD ALIGNMENT KIT
Best casselle recorder tape head
alignmenl kit available. Solves
loading prOOlems. II'KOO1-only

$9.95,

MOM'S SOFTWARE
SPEED READING

COURSE

Could be the most
important program
you'll ever buy.

VERBATIM MINI DISKS
For TAS·acl. Pel. Apple
(Please specify which)

10 PACK-ONLY $26.00
i'f'007 MOM's oilers the
Best for less .. Again!

MAGIC LIGHT
BULB SAVER

It you've got a light bulb you need our
MAGIC l.B.S. which increases the life
e.pectancyof a new bulb93 fimes! .
and saves you 44-/0 on energy costs.
Regularly $2.50 ... MOM's price is
S1.99 each.ltlSOO1.

SPECIAL PRICE ,ncludes more lhan 20%
discounl
U,ndou,tes exira or,ce reductIOn.

Ouanlllll'!$ are limited, ,mmediate relund
II ordefed ilem 'S no longer avaIlable.
'Phone answered by maerm'le Ofdefs
laken w,lh credIt cards. QueSI'OnS
answered by mall

BOOK CLEARANCE
UPTO 50% OFF

Computer Dictionary {Camelot·
publisher)IfBK1018-wasSS.95,
now $3.00.

FORTRAN Programming (Came
lol-publisher) II'BK1019-was
S7,95, now $4.00.

FORTRAN Workbook (Camelot·
publisher) 16K1020-was $4.95,
nowS2.50.

A Quick look at BASIC (Camelol·
publisher) lIBK1043-was $4.95,
now$2.SO.

How to Buy and Use Minis and Mi·
cros (Sams-publisher) IfBK1025
-was 59.95, now $5.00.

How 10 Program Microcomputers
Sams-publisher) ItBK1027-was
sa.95. now $4.50.

Your Own Computer (Sams·pub·
lisher) #BK1072-was $1.95,
now $1.00.

BOBOA Bugbook (Sams-pubflsher)
/18K 1103-was 59.95, now
55.00.

Periodical Guide 1976 tBerg-pub
Iisher) '8Kl041-was $3.00.
now $1.50.

Periodical Guide 1977 (Berg·put>
lisher) IfBK1042-was $3.00.
now $1.50.

Underground Buying Guide jPM5
King-publisher) IBK1067-was
$5.95. now $3.00.

Understanding Microcomputers
($celbi·publisher) NBK 1079
was $8.30, now $4.00

Computator (TAB·publisher)
ItBK1012·was S7.95, now $4.

The Story of Computers (Camelot·
publisher) #BK1056-was $4.95.
now $2.50.

Fun with Computers and BASIC
(Camelot·publisher) NBK1021·
was $6.95, now $3.50.

Introduction to Microprocessors
(Mlcrolog·publisher) ItBK1032·
was $17.50. now $8.75.

Microcomputer Dictionary (Matri.·
publisher) NBK1034·was $15.95.
now sa.

Microcomputer Primer (Sams·pub
lisher) NBK1~was S7.95, now
S4.

Home Computers Questions and
Answers, Hardware. (Dilithium
Publishers) was $7.95 now $4.00·
#BK1023.

Delivery: 3to 6 weeks Personal checks
take about 2 weeks 10 clear bank
before we ship.
EnclosedS _

TERMS: FQB Marlboro. NH USA. L,mited
StOCk: everything guaranleed as de·
scribed; you pay poslage on returns.
PRINT orders clearly, MinImum order
$12.50 plus $2.50 Sflipping and flandhng
charge In USA oniy. DOUBLE THAT
ELSEWHERE Orders over $6420 add 4%
lor Sfllpplng in Continental USA: to''''
elsewllere (we wIll refund excess). We
sfl.p UI'S or Insured mail wl'lere possIDll'!.
No COOS please. send US hmds by
checkor moneyorde<. 5% DISCOUNT on
casfller's checks, money orders 0'

thecks (2 weeks delay 10 sfllPPlng lor
d>ee:ks to elea,) or tI you Mve caSfl buy a
money orde, or cashlefS theck. aod send
II Inslead 01 casfl. O,d.t card orderS do
nol gelllle dIscount. For cred.t card PU'.
chasn. IIs1 AE. Me Of VISA. number, ,lAd
ellOOl8l1On dale. Ma,l to MOM's, Ol'!Oa,t·
ment 780, PO Boll 427, MatlbOfo NH.,.,.

Bill: DAE Me '1 VISA

GBGP0
MAIL ORDER MICROS ".
Deco<. no. 110 ..... 4li!1 _ M.-... NH

.,."
"-' (503) !I24-3041•

Sublotal
DISCOUNT:
(no discounl on
credit card orders) ------1

Total

cardnO· ExpDate _

N.~ _

Add'ess _

City _ _ 'Slate --Zz;ip _

o Insured mail Signature[]UPSShip

CondItion 01 I.......lory:
,"w = origin.1 coni ........
Exe.ll.nl = new. bvt nol in origin.1

cotl"l......
Good = 1.lled or used In 51_

tPhone .nlwe.ed by mlchlne. D,de..
l.ken wUn credll cards. Ou"llons
Inswe<ed by mail. Plene Ieln your
nlme.nd Iddress.

.... Reader Service-see page 178 80 Microcomputing, July 1980 • 173



SOFTWARE- TRS-SO-SOFTWARE

PACKAGE FOUR INCLUDES; LIFE 
This Z·80 machine language program uses
full qrapniC5! Over 100 gene'iltlon5 per
minute make it "Uly animated! You make
'lour starting pettern, the computer doe5
tne rest! I>.oqrllm can be stopped and
changes ll1aoe' Watch It grow! .. SPACE
LANDER - This lUll g,aphics simulator
let5 you pic I< what plan'll, 85teroio or
moo" you wish to lan(l on! Has 3 5kil!
levels thaI make it lun lor everyone...
GREED II - Multi-level game is lun and
challenginq' Beat the computer ilt this dice
game usong your I<nowleoge Of odds and
luck! Compute, keep: t'acl< of his
winninqs ilno yours. Quick I~st aclion.
This game is not easy! .. THE PHARAOH
- Rule the ancient City of Alelliln(lria!
Buy Or sell I,nd. Keep you, people hom
revolting! SlOP the 'ilmpa'llng 'au. Re·
QUiles iI t.ue POlitical personillity to
become gOOo! .. ROBOT HUNTER - A
9I'oup of renega(le robOts hilve escaPt'(l and
ilre spotte(l in an 01(1 qhOSl town on MilrS!
You, job as "RObOI Hunte," is to (leSlroy
the pirate machont'S t)efo.e they "ill any
mOre settlers! EXCIting! Chilllenqing! Full
graphics'

ONLY $12,95

"-I ~ 1~ "" ~ .... ~ I~--1 :::: :::: =." :::: I =
I ,

~ ,:. \ • ' i ' :1 ::
~.' :.i ,I 19 :, II :' I. :' :t

~!!~!!)::
;..1..1\ 11\ I:: I:: 11\ I::::,'. 11II 11II" ',''c· .'

PACKAGE SEVEN INCLUDES: BACK.
GAMMON S.O - 2 ditlerent skill levels
make this gaITIt' a chlillenge to averilge or
a(lvance(l plilyer, FAST (15 secon(l ilvq)
Loo~ for t>est possIble mo~ to Deat YOU!
FANTASTIC GRAPHICS. Pl,yS (loubles
,n(l uses lntern<lltlonii .ules _ SPEEO

~';:CI~I~~o ~c~~c:~~~~m~~~~en~~~~i~l
milte,ial. Great lor teenageu lind adulls to
improve ,eadong skillS • PT 109 - Drop
dePth charges on moving subs. Lowe,
dePths gel hiqhe, points in th,s fast aclion
""aphics'lam.... YA,HTZEE - Pl,y Yaht
zee with th~ ..:omputer. This popular 9"rTlt'
i5 even more lun <lind chaUenqin') against,
TRS-80! .. WA,LL STREET - Can you
turn your S50.000 into a million dOllarsr
Thilt's the Ollject 01 this q,eat game
Simulates iln actuill stock mllrkel!

PACKAGE SIX INCLUDES, 20 HOME
FINANCIAL PROGRAMS - Figures am·
orliziltion, annuities, Clescrlptlon 'a.tes,
interest tabll's, ea,ned Interest on savon'ls

~~ ;i~hse(lm~:a~n~de~lI~rne.s~p~~~;af":;~
the conscientious, Inllation min(le(l per·
roo.

ONLY $12,95

. .ONLY $12.95

Works with Any Model I lRS·SO

ON l Y $9,95 complete

MICRO·BEEP make games more
fun as v..oell as provide useful sound
output lor professional applica
tions!

EASILY CONTROLLED FROM
BASIC:

OUT 255.4 .. on
OUT 255,0" off

Simple hook up: Just plug cassette
remote jack into unit.

PACKAGE THREE INCLUDES; POE·
TRY - This proqram lets YOU Choose tne
sulliect a5 well as the mood 01 tne ooem
you want. You give TR5·80 certain nouns
or "names, then the mOO(l, an(l it does tne
res'! II nas a IOOO·word + vocal>ula,y ot
noun~, verbs, a(ljective5 and adverl>S! ..
ELECTRIC ARTIST - Manual; d'aw,
e'ase, move ilS well as, Auto, (lraw, e.ase
iln(l move. Uses graphics Illts nOI oyles,
Saves (lrawin'l on lape 0' (l151<' .. GALAC·
TIC BATTLE - Tne Swineus enemy have
long range Phasers I>ut cilnnot travel at
Wil'P speed! You can, Out only have shorl
ran~ phasers! Ciln you bllt.lkfieg Ihe
enemy WIthout gettinq C1estroye(l! Full
graphics - real time! .. WORO MANIA 
Clin you guess Ihe computer's worClS USing
your human Inlultive anO log,ca' illlriitles?
YOU'll nee(l to, to beat lhe compute,! _
AIR COMMAND - Bailie the KlIm."aze
pilots. ReQui'es split seconO timing. This is
, FAST action iI,cil(le game.

ONLY $12,95

PACKAGE TWO INCLUDES, CHECK_
ERS 2.1 - Finally! A checkers pr09rilm
that will challenge everyone! E><pert a5
well as amalt'ur! Uses 3-ply tree search to
lind best possiDle move. Picks randomly
Iletween equal moves to assure YOU of
never hilYing ioentical games, .. POKER
FACE - The computer uses PSycholoqy as
well a5 logic to try and but you ilt poker.
Cliros are displeye(l using TRS·80'S lull
q,aph,cs. Computer raises, calls, and
sometimes even lOI(ls! G,eat practice for
you. Saturday night poker match! (PlaY5 5
ca'd draw)." PSYCHIC - Tell tne
compute, a lillie about you,seif iln(l he'll
p,eOict thingS allout you, YOU won't
believe! A real m,n(l t)en(le.! Great
ilmusement for pa.ties, .. TANGLE MAN,
IA - T.y and fo'ce your opponenl inlo an
immot>ile posilion. BUI watch oul, they'.e
Ooin'l the same to YOU! This q'ilPhics gilme
is for 2 people an(l hu t)een use(l to en(l
stuPi(l arquments. (And occasionilily starts
them!) .. WORD SCRAMBLE - This
9"me is for two 0' mOre people. One
Pe,son inpuU a wor(l 10 Ihe (omputer
while the othen lOOk away. The computer
SC'ilmbles the wa'O, then keeps trilck 01
wrong guesses,

HARDWARE - TRS-80 - HARDWARE

Upgrade your "slow" TRS-80 to a
SUPER FAST MACHINE!! (2.66
MHZ) over 50% FASTER! Some of
the features:

Auto turn<lff during cassette or
disk access. IThis means NO lost
programs EVER!) (Turns back on
automatically too!) MANUAL con
trol. (Unit may be turned on or off

at any time. Yes even during
program execution II Keyboard
indicator light "blinks" when mi
cro-speed is on, Stops blinking
when off! Don't wait for SARGON
II or any other program!!! Comes
with easy to follow instructions.
(Some soldering required.) OR take
to your local computer store or
TV·Appliance Center for quick
installation, (5· 10 minutes!!) Works
with any model, TRS,SO.

ONlY $24.95 complete

MICRO MICRO
SPEED BEEP

ONLY $12.95

....( I .. 1ft'); 'l:"'-' :»:<. 0".:[... "
'(' 0('''1 ~'t< .~,

'" 'fr'( J<:S ,mn 1, 1

ro 'Jl' 0'llJS Ssm. ')
I (of; ~ ca; 11l:J1. 'c
~'f'-nr JI",~ rnJS I IW J; ,

ti n, cs::s 1io101' 'I
;,..ru11 l>"JS~m.t ') I
<It(IXI£': ~ 'wn 10 1

ONLY S12.95

PACKAGE FIVE INCLUDES: SUPER
HORSERACE - Make vou, t)ets jusl like
al the real racet'ilck' 8 horses race ,n thl$
sPectacula, qrilPhic dIsPlay! UP to 9
Pt'OPle un Playl Uses real oO(ls but has
that element of chilnce you see in real hIe!
Keeps Hacl< of everyone's wlnnongs iln(l
loues. This 's one 01 the lew compute,
Slmulalloos Ihal Ciln ilclually get a ,oom 01
People chee"ng' _ MAZE MOUSE - The
mouse with a min(l! The comOute.
generales .an(lom milzes ot whaleve. sIze
you specify, then seil.ches 10' a way out!
The second time, he'll alway\ 'lo fastest
route! A t,ue (lisplay 01 arto"cial intelli.
gence, Full graphics, mazes &. mouses! ..
AMOEBA KILLER - You comman(l a
one man sul>marine Ihat has been
Stlrunl<en to Ihe size 01 Dacteria in this
eliciting 'lraPhlc advenlUle! InjeCted Into
the president'S DIOO(l5tream, 'lour mInion
Is 10 destroy the deadly amoeba Inlection
'avaginq hl5 Ilody! .. LOGIC - This
popular gilme is based on Maste,mind Ilul
lltilius taclics that make it more eliciting
and ch<lllenqonq - has 2 levels 01 play to
make it fun lor everyone... SUBMARIN
ER Shoot torpedoes at the enemy ShlOs
to 'let points. Fast action qraphiu, a.ca(le
type game is ellcltong an(l fun fo'
""eryt>oOY!

PACKAGE ONE INCLUDES: GRAPHIC·
TREK "2000" - Thi~ tull graphics, real
lime ':lame is full of fasl. e><c;\ing action!
E><plod;n\l photon torpedoes and phase,s
f,ji We screen! You must actually na~i9a\e

Ihe enterprise 10 dock witn the giant space
slallOI1$ as well as 10 a~ojCl klingon
to,pedoU! Has shields. galactic memory
•eaClD"!, damage repons, long. range

~~~~~~'. b~C~)(~:~t 3p,~;Y:i:! f~rl~~~1~~~
WORG Tune: 3099, Place: Ear In's Sol,),
System MinIon: As gene,al of Eanh's
farces, vour job " \0 stop Ihe Warg
1,,\lUlan and destroy tne" outposts on
Mars. Venus, salurn, NePlune. etc! Earth',
Forces: Androids - Space Fighte.s 
ule. Cilonan ~ Neutrino BI"ste.sl WaHl
FOfces: RObOts - Sauce,s - Oisinte'l.ato.s

P,oton oest.oyers! Multo It'vt'l game lets
YOU aOvanct' to a more comPlicatt'O game
as VOU gt't Ilt'tter' .. STAR WARS 
Manuever your space fightt'r ot'ep IntO the
nuCleus 01 tht' Death Star! 0'00 vou'
tlOmll, then escaPt' v,a Iht' on.y ell.t. Th'S
9I'aphtCs game IS (eally lun! Mal' the Fo.ce
be w,th you'" SPACE TARGET 
Shoot u enemy Ships with your mIssiles.
It they etect In a parachute, caPlure Iht'm
- o. 11 you',e cruel, dest.ov them! Full
9,aohlcs, ,"'I tIme 'lame' .. SAUCERS
Th,S lau Khon g,aphics 9<lme has a time
I,mil' Clin VOU be the commlinOer to win
Ihe d,s\ln\luisht'd cross' ReQulfU sOllt
second tim,n'l to wIn! Watch oul!

Exceptional Products through Research & Imagination

Send Check, Money Order or Bank Card No, orders to:

Dealer Inquiries Invited

TRS-SO IS A REGISTERED TRADEMARK OF TANDY CORP,

Visa
24 HOUR (7 days) HOTLINE

(602) 882-3948
(C.O,D, $3 extra)

Same Day Shipment on Bank Cards.
Money Orders & C.O.D.

Ati Tape Programs Require a Minimum of 16K Level 2
Packages Available on Diskette (32K System) $4.25 Extra

3 or More Packages Get 10% Discount

Master
Charge

Please Add 2.50
Per Order For

Postage & Handling

SIMUTEK
P.O. Box 35298
Tucson. A2 85740
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.THE NEW HOBBY COMPUTERS-BK7340-This book takes it from
where "HOBBY COMPUTERS ARE HERE!" leaves off, with chapters on
Large Scale Integration, how to choose a microprocessor Chip, an introduc
tion to programming, low cost 110 for a computer, computer arithmetic,
checking memory boards ... and much, much more! Don't miss this tremen
dous value! Only $4.95.·

• HOBBY COMPUTERS ARE HERE!-BK7322-1f you (or a friend) want to
come up to speed on how computers work ... hardware and software.
this is an excellent book. It starts with the fundamentals and explains the
circuits, and the basics of programming. This book has the highest recom
mendations as a teaching aid for newcomers. $4.95. *

.HOW TO BUILD A MICROCOMPUTER-AND REALLY UNDERSTAND
IT- BK7325-by Sam Creason. The electronics hobbyist who wants to build
his own microcomputer system now has a practical "How-To" guidebook.
This book is a combination technical manual and programming guide that
takes the hobbyist step-by-step through the design, construction, testing
and debugging of a complete microcomputer system. Must reading for
anyone desiring a true understanding of small computer systems. $9.95.*

.TOOLS & TECHNIQUES FOR ELECTRONICS-BK7348-is an easy-to
understand book written for the beginning kit builder as well as the ex·
perienced hobbyist. It has numerous pictures and descriptions of the safe
and correct ways to use basic and specialized tools for electronic projects
as well as specialized metal working tools and the chemical aids which are
used in repair shops. $4.95.*

*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 80 Microcomputing Bookshelf. Peterborough
NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All above add S1.00 handling. Please allow 4-6 weekS

For delivery. Questions regarding your order? Please write Customer Service at the above address.

MAKE MONEY

Selling 80 Microcomputing, the only major journal for
the users of the TRS-80·, is a sure bet for getting the com
puter freak into your store. Once through the door you
can sell him anything.
Plus ... you make a profit selling "80". 83¢ an issue
sold. (Newsstand price is $2.50, you buy it for
$1.67 ... the standard dealer discount of33 Y3 %.)

For information on selling 80 Microcomputing call
603-924-7296 and speak with Ginnie Boudrieau, our Bulk
Sales Manager. Or write to her at 80 Microcomputing, 80
Pine Street, Peterborough, NH, 03458.
*TRS-80 is a trademark of the TANDY CORPORATION.

... SELLING
80

MICRO
COMPUTING

We know "SO" will
make you money
it's the only magazine
for TRS-SO* users and
you know how many
of those there are.
So call today and join
the dealers who make
money with "SO".

[fa ::~:~~~:~~~~:gHI
03458
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.PROGRAMMING THE Z·80- BK1122-by Rodnay Zaks. Here is
assembly language programming for the l-80 presented as a pro
gressive, step-by-step course. This book is both an educational
text and a self-contained reference book, useful to both the begin
ning and the experienced programmer who wish to learn about the
Z-80. Exercises to test the reader are included. $14.95.'

.Z·80 SOFTWARE GOURMET GUIDE AND COOKBOOK - BK1045
- by Nat Wadsworth. Scelbi's newest cookbook! This book con
tains a complete description of the powerful Z·80 instruction set
and a wide variety of programming information. Use the author's
ingredients including routines, subroutines and short programs.
choose a time-tested recipe and start cooking! $14.95.'

• LEARNING LEVEL II-BKl175-by David Lien. Written
especially for the TRS·BO, this book concentrates on Level II
BASIC, exploring every important BASIC language capability.
Updates are included for those who have studied the Level I
User's Manual. Sections include: how to use the Editor, dual
cassette operation, printers and peripheral devices, and the
conversion of Levell programs to Level Ii. $15.95.·

.BASIC BASIC (2ND EDITlON)-BK1026-by James S.
Coan. This is a textbook which incorporates the learning of
computer programming using the BASIC language with the
teaching of mathematics. Over 100 sample programs i1.
lustrate the techniques of the BASIC language and every sec·
tion is followed by practical problems. This second edition
covers character string handling and the use of data Iiles.
$9.45.•

• TRS·80 DISK AND OTHER MYSTERIES - BK1181 - by Harvard C. Pennington. This is the definitive work on the TRS·80 disk
system. It is full of detailed "How to" information with examples, samples and in-depth explanations suitable for beginners and
professionals alike. The recovery of one lost file is worth the price alone. $22.50.·

••rrM4J11S

.....&..at.l'lII'

.Z·80 ASSEMBLY LANGUAGE PROGRAMMING - BK1177 - by
Lance A. Leventhal. This book thoroughly covers the Z-BO instruc
tion set, abounding in simple programming examples which i1lus·
trate software development concepts and actual assembly
language usage. Features include Z·BO 110 devices and interfacing
methods, assembler conventions, and comparisons with
8OBOA/BOB5 instruction sets and interrupt structure. $12.50.·

.INTRODUCTION TO TRS·80 GRAPHICS-BK1180-by Don In·
man. Dissatisfied with your Levell or Level II manual's coverage of
graphics capabilities? This well-structured book (suitable for
classroom use) is ideal for those who want to use all the graphics
capabilities built into the TRS-BO. A tutorial method is used with
many demonstrations. It is based on the Levell, but all material is
suitable for Level II use. $8.95.·

.THE INCREDIBLE SECRET MONEY MACHINE-BK1178-by
Don Lancaster. A different kind of "cookbook" from Don Lan
caster. Want to slash taxes? Get free vacations? Win at in·
vestments? Make money from something that you /ike to do?
You'll find this book essential to give you the key insider details of
what is really involved in starting up your own money machine.
$5.95.•

• FREELANCE SOFTWARE PUBLISHING - BK1179 - by B. J. Korites. "This book is about money and
how to make it by writing and selling computer programs," (author's foreword). If you have the skills to
write a saleable program, you now need to acquire the skills to sell that program. This compact book
comprehensively covers the entire publishing process and many aspects of software salesmanship.
$14.95.•

·Use the Of"der card ill the back of this magazine or itemite your Of"der on a separate piece 01 ~per alld mail to 80 Microcompuling Bookshelf. Peterbo!"ough
NH 03458. Be sure to include check Of" detailed credit card inlOf"milttion. No C.O.D. Of"ders accepted. A.1I above add $1.00 handling. Please allow 4-6 weeks

ror delivery. Questions regarding your order? Please write Customer Service at the above address.
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eTHE BASIC HANDBOOK - BK1174 - by David Lien. This book is
unique. It is a virtual ENCYCLOPEDIA of BASIC. While not favoring
one computer over another, it explains over 250 BASIC words, how
to use them and alternate strategies. If a computer does not
possess the capabilities of a needed or specified word, there are
often ways to accomplish the same function by using another
word or combination of words. That's where the HANDBOOK
comes in. It helps you get the most from your computer, be it a
"bottom-of-the-Iine" micro or an oversized monster. $14.95.~

eMY COMPUTER LIKES ME WHEN I SPEAK BASIC-BK1039
- An introduction to BASIC simple enough for kids. If you want
to teach BASIC to anyone quickly, this is the way to go. $2.00,*

eADVANCED BASIC-BK1000-Applications and problems by
James Goan is for those who want to extend their expertise with
BASIC. Offers advanced techniques and applications. $9.65.·

ePIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM
BK1009- Learn how to unleash the power of a personal computer
for your own benefit in this ready-to-use data-base management
program. $9.95.·

ePAYROLL WITH COST ACCOUNTING-IN BASIC-BK1001
by L. Poole & M. Borchers, includes program listings with remarks,
descriptions, discussions of the principle behind each program,
file layouts, and a complete user's manual with step-by-step in
structions, flowcharts, and simple reports and CRT displays.
Payroll and cost accounting features include separate payrolls for
up to 10 companies, time-tested interactive data entry, easy cor
rection of data entry errors, job costing (labor of distribution),
check printing with full deduction and pay detail, and 16 different
printed reports, including W-2 and 941 (in CBASIC). $20.00.·

.SOME COMMON BASIC PROGRAMS - BK1053 - published by Adam Osborne & Associates, Inc. Perfect for non-technical
computerists requiring ready-to-use programs. Business programs, plus miscellaneous programs. Invaluable for the user who
is not an experienced programmer. All will operate in the stand-alone mode. $12.50 paperback.·

.HOW TO MAKE MONEY WITH COMPUTERS- BK1003-ln 10 information-packed chapters, Jerry Felsen describes more
than 30 computer-related, money-making, high profit, low capital investment opportunities. $15.00.'

" eMORE BASIC COMPUTER GAMES-BK1182-edited by David

~
l' H. Ahl. More fun in BASIC! 84 new games from the people who

~~
• brought you BASIC Compute! Games. Includes such favorites as

Minotaur (battle the mythical beast) and Eliza (unload your
troubles on the doctor at bargain rates). Complete with game
description, listing and sample run. $7.50.· .

eWHAT TO DO AFTER YOU HIT RETURN - BK1071 - peGs first
book of computer games ... 48 different computer games you can
play in BASIC ... programs, descriptions, many illustrations.
Lunar Landing, Hammurabi, King, Civel 2, Qubic 5, Taxman, Star
Trek, Crash, Market, etc. $10.95.·

e BASIC COMPUTER GAMES- BK1074-0kay, so once you get
your computer and are running in BASIC, then what? Then you
need some programs in BASIC, that's what. This book has 101
games for you from very simple to real buggers. You get the
games, a description of the games, the listing to put in your com
puter and a sample run to show you how they work. Fun. Anyone
game will be worth more than the price of the book for the fun you
and your family will have with it. $7.50:

eSIXTY CHALLENGING PROBLEMS WITH BASIC SOLUTIONS
(2nd Edition)- BK1073- by Donald Spencer, provides the serious
student of BASIC programming with interesting problems and
solutions. No knowledge of math above algebra required. Includes
a number of game programs, as well as programs for financial in
terest, conversions and numeric manipulations. $6.95.·

·Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 80 Microcomputing Bookshelf _ Peterborough
NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All above add S 1.00 handling. Please allow 4-6 weeks

for delivery. Questions regarding your order? Please write Cuslomer Service at the above address.
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WHAT TO LOOK
FOR IN THE AUGUST 80

Run your own radio station! This
broadcast log tracks programs,
commercials and announce
ments from sign-on to sign-off.

SOFTWARE
PROTECTION
Everybody's concerned about
protecting his software. Softprot

~ uses three levels of code to ac-
'Z cess your own machine lan-
* ~guage programs_

BROADCASTER
FOR THE 80

That's 80 Microcomputing's
next theme issue. In August, 80
will be feeding you to starfight
ers, asteroid showers, fascists
in submarines, terrorist trolls
and fire-breathing dragons_

GAMES,
GAMES,

GAMES!
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101 106 III 116 121 226 231 236 241 246 351 356 361 366 371 <76 461 466 '" '96
102 107 112 117 122 227 232 237 2" 21,7 352 357 362 367 372 '" '62 ," '" "7
103 106 113 116 123 226 233 238 2'3 2" 353 358 363 366 373 "" '63 '86 '93 ",
10' 10' 114 119 124 229 23' 239 2" 24' 35' 359 36' 36' 3" 47' '" '89 '" '99
105 110 115 120 125 2;)0 235 24O 2'5 250 355 360 365 370 375 "0 ,as 490 495 500

VI. How much have you spent on
hllrdwllre?

o 1. less than $500
02. $500,1.000
03. $1,000·2,000
04. $2,000·4,000
o 5. $4,000-6.000
U 6. more than S6,000

VII. How much have you spent on
software?

U A. less than $100
o B. $100·250
o C. $250·500
U D. $500·1,000
o E. more than $ 1,000

VIII. What is your level of educa
tion?

o 1. Post·graduate
02. College
U 3. High school

IX. How many people read your
copy of 80 Mlcrocomputing?

OA.1
U B.2
o C.3
00.4 or more

X. If you <!Ire not a subscriber
please circle number 500.

Ill. Whllt life your primary applica
1101'S or your TRS·aO (check only
two)?

o A. Business
o B. Games
DC. Home
o D. Educallon
o E. Scientific
OF. Control
o G. Music

IV. Your TRS-80, is it a
o ,. Level I
U 2. Level II
03. Model II
o 4. Don't own one yet

l. What is your age?
o A. under 18
OB.18·22
OC.2J.40
00.41·60
OE.over60

II. What Is your occupation?
01. Prolessional
02. Engineer
03. Data processing
o 4. Business
05. Education
06. Technician
o 7. Student
08. Other

Please help us to bring you a
better magazine-by answering
these questions. v. What peripherals do you have

(check all that apply)?
a A. E)(pansion interface
DB. Disk
DC. Printer

READER SERVICE

B00KS80 M;oco,omp,Uo.
Peterborough NH 03458 SUBSCRIPTION

at,. Catalog II Title Unit Price Total

Add $1
shippingJhandling _

Please send me the following 80
Microcomputing products:

80 Microcomputing POB 981
Farmingdale NY 11737

Address _

City State__Zip _

Expdate lnterbank#

Signature
Name _

Total _

30769

Zip _

3 years-S36
M.O.
me

._----------------

Card ' _ _ Exp. date _

Signature Inlerbank # _

Name

Canada: s 15 per year, US funds
Other foreign: $26 one year only. US funds

City State _

Address

New Subscription Renewal
r 1 year-S 15 [' 2 years-S24
Enclosed S~ =_____ I Check
Bill: L MC L VISA LAE

M.O.

o
§'

No C.O.D. orders accepted. ,-

Check
VISA

Please allow 4-6 weeks for delivery

Enclosed S ,.-_

Bill: AE MC

Card#
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STARTER KIT
EXATRON ST~INGY FLOPPY FOR THE TRS-80

Recommended initial purchase:

Exatron Stringy Floppy

3 Wafers each: 5', 10', 20', 50'
Bus Extender, 2-for-1
ESF Machine Language Monitor
Wafer Organizer

S249.50
40.00
15.00

9.95
5.00

S319.45

SPECIAL PRICE FOR THIS STARTER KIT
Sales Tax (California only)
Shipping and Handling

TOTAL

S299.50

5.50

For more information see the current Exatron Stringy Floppy Owners Associat.ion Newsletter in Microcomputing.

Stringy Floppy is a tradomark of Exatron Corporatiol1.If you have any questions about the product, about Exatron, or
ESFOA. please call the Hot Line. Address letters to ESFOA. 3559
Ryder St .. Santa Clara. CA 95051. HOT LI NE (Fo, Call, Outside CAl 800-538-8559

excellence ;n electronics

..-, exatron
3555 Ryder Street • Santa Clara, California 95051

(408) 737-7111
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