\ L‘?; ’JJ Z/“U

@W%@ magaZie Ffor -

DIoRE G users S
—

T4 i '/

DO-IT-YOURSEX

RAMUPGRADE

)
“

* _-':
MAKE 100 A SKETCH PAD?
DISASSEMBLE YOUR ROMP
; L

' MIGRQ

-

OIRNP OR SHOOK OUT2
JVE CASSETTES,
" WELCOME WARERS!

¥

4

|

L

_* % Tapdy Corporation




TRAVELING| SOFTWARE.

FOR PEOPLE|\WHO ARE GOING PLACES. |
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THE BUSINESS MANAGER SERIES
m The Traveling Appointment Manager™

m The Traveling Expense Manager™
WWUNG ® The Traveling Time Manager™

= The Traveling 5ales Manager™
m m The Travaling Praject Manager™
s The Traveling Accounfant™ b
; ™ = The Traveling Tax Manager™ N
& The Traveling Communicator™ ' )
TRAVELING SOFTWARE, INC. Only $59.95 each

11050 FIFTH AVENUE NE

SEATTLE, WASHINGTON 98125
(206) 367-80Y0

“FOR PEOPLE WHO ARE GOING PLACES"'™

© 1983 TRAVELING SOFTWARE, INC. ‘




Tired of waiting for slow cassettes?

Holmes Engineering, Inc. has solved your problem
with. . . the PMD 100™ Portable Micro Drive.

ONLY
$34995 FITS IN A

Drive Includes: BRIEFCASE
Wafer Tapes WITH
battery charger, MODEL 100

coiled cable, operating
5, instructions

WHAT IS THE PMD-100?
The PMD-100 is a HIGH SPEED storage system for SAVING and LOADING programs

and files on the mode! 100 microcomputer.

USER FRIENDLY, menu driven software and a ROM based operating system are
incuded.

The PMD-100 is faster and easier to use than cassettes,

FMD-100 FEATURES:
* Up to 70K storage per wafer * ROM based operating system
* 16K RAM Buffer ] * Connects to RS232 port
* Fast Data storage/retrieval * Rechargable battery
* Portable and light weight * Replacable wafer tapes

CALL AND ORDER TODAY!

ALSO AVAILABLE FOR THE MODEL 100
IM-100™, 8K RAM Modules Only $69.50

up to 32K memory upgrade - Plugs into M100 sockets
Easy to install - No modifications required

Holmes has a complete line of TRS80 model I, lll and [V upgrade products.
Call or write today for a FREE product brochure.

— HOLMES master charge
———— ENGINEERING, INC. :

Bus. Hours: 8-5:30 {(MST) Mon. - Fri. L .
) Dealer Inquiries Invited
10-2:00 (MST) Sat. (Sales only) Full warranty on all products

5175 Green Pine Drive Salt Lake City, Utah 84123 Add shipping’handling for U.5. and Canada. All others
(801) 261-6652 or 24 Hr. BBS (801) 263-1103 add 15%. Prices subject to change without notice.

Call For Dealer Nearest You

Circle No. 2 on Reodsr Service Card
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FEATURES

26

PICASSO IN A PINT-SIZED
PACKAGE

By Richard Ramelia

When Tandy released the 100, re-
viewers hailed the micro’s graphics.
Here's a chance to find out what the
shouting was about,

34

RAMP UP YOUR MEWS TO 12K
WITH PLUG-IN CMOS

By Scolt L. Norman

Even if the inside of a computer
gives vou cause 1o shudder, you can
easily add memory 1o your 100,

40

DISASSEMBLING THE PUZZLE IN
YOUR 100'S ROM

By Jake Commander

For our readers who wish o follow
in Jake's footsteps, here's an oppor-
tunity from the old disassembler
himself.
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THE 100 BECOMES A SILENT
BOARD MEMBER

By David Hughes

A public man uses his 100 to hold a
silent meeting in the middle of a
public gathering.

COLUMNS

20 TELECOMPUTING
Boat the Christmas crowds by
letting yourmicro do your shop-
ping.
By Bill Louden

22 TANDYTALK
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furns and use COMM fo falk o
vourMod 4.
By Bill Walters

24 PORTABLE COMMANDER
As Model 100 converts increase
ovory day, CompuChurch gefs
nearer,
By Jake Commander
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Computer assisfed  design
"without any praciical appii-
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By David Busch

PORTABLE 100 is published monthly by Computer
Communicatans ing., &7 Elm 5, Camdean, ME 04843
Jarnes 5. Povec-Presicdent, Carl Cramer—Treasurer
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ahle 100, P.O. Box 468, Hashrouck Heights, NI 07604
Appbcation far mailing at second class rates perding at
Carmden, Maing, and additional mailing offices

Cover Photo by Charley Frelberg
Cover Design by Red MeCormick

e e e e ——— e g
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TELE-STOCK"

for TRS-80* Mod 100

=

-
3
"l‘.‘!
L]

b '
'l
¥ LI Y]

=10

i
I:"'.""-u

4]
H

i

.,..

e W
=
enda’
o’

(R
-]
L

LT

1

5

£
Dol e Jou Ju

o [
O T
i

kxd
et »
L

]|

u_;; 1T
M ™,
+

L

(R RN
...._] ]
Laen

B}

N1

g
T
11

TELESOFT announces the release of TELE-STOCK, a Stock Market inquiry, Analysis, and Portfolio
Management System developed for the TRS-80" Model 100.

Designed to assist the investor in making good management decisions, TELE-STOCK uses the Auto-dialing
Modem and Real-time Clock features of the Medel 100 lo automatically call the Dow Jones News Service
at a user specified time each business day, and retrieve market activity on user defined stocks. For those
who travel, the system also supports the Acoustic Coupler from Radio Shack®. Log-on and retrieval of data
is completely automatic.

Retrieved data automatically updates history files for each stock which are then used to display and print
the latest market activity, along with historical graphic presentations of HIGH, LOW, CLOSE and VOLUME,
Return On Investment calculations are also provided.

TELE-STOCK provides more complete and meaningful data (12 to 24 hours earlier) than available from the
newspaper. .

The cost of the daily service, this soft-
ware and even your TRS-80 may be tax
deductible when used for this purpose
(consult your tax advisor for details).

IMPROVE YOUR INVESTMENT PERFORMANCE
for only $59.95 (Ca. residents add 6%
tax) on cassette with manual.

Send check, money order or VISA/MC
number with expiraticn date to:

TELESOFT"

P.0. Box 6398
Thousand Oaks, Ca. 81359
or call 805/499-6271

"Raquires 24K Model 100 with dlrect connect or acoustic cable. *TRS-80 is a trademark of the Tandy Corporation.

fi No, Cond
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BIRTH OF A NEW FIRM,
DISASSEMBLY OF A ROM,
AND A RAP OF SHAKEOUT

tarting with this issue Portable
s 100 will be published by Com-

puter Communications Inc.
Initially, the change, like the Model
100’s operatng systern, will be invisi-
ble to our readers. CClis headed up
by our present publisher, Jim Povec,
and our editorial and advertising
staff will remain (he same. But as
CCl growsin the next 12 months, we
believe it and Portable 100 will be able
w bring soine exciting ideas 1o [rui-
ton with the end result benefiting
not only Model 100 owners but the
microcomputer industry as a whole.

SAN DIEGO. All the fabled South-
ern Californiz sun seemed conflined
to predictions about the future of
portable computers at a seminar on
battery-operated and  portable
micros sponsored by Future Com-
puting, Inc., the Richardson, T'X,
marketing and consulting firm. The
rosy prediciions, though, couldn’t
hide the industry’s cancern aver the
business media’s interpretation of
Adam Oshorne’s bankruptey as the
sign of a shakeout in the micro field
(page 12).

ROM DISASSEMBLY. As many folks
know, a virgin ROM is irresistable
for Jake Commander, and the Model
100’s was no exception. Soon after
taking his mighty mite home from
Fort Worth, he bcgdn wriling a Basic
program to reveal all the goodies the
100’s programmers had stored in its
inviolate memory. If you, too, want
w rake a gander at your 100's dark-
est secrets, Jake will tell you how,
starting on page 40.

MORE RAM. Before the words 8K

left your mouth, I'm sure you were:

thinking about how can [ get morc

4 December1983/Portable100

memory for my 1007 Te didn’t tuke
long (as you can see {rom the ads in
this magazine) fur some enterpris-
ing companies to read your mind.
But is it really that easy to upgrade
your micro? Scott Norman (page 34)
says ves. But be forwarned. Any
work vou do on vour machine will
cost you your Radio Shack warranty.

GRAPHICS GALORE. When Tandy
released the 100, critics praised the
machine’s graphics. Two frequent
contributors to Pertable 100, David
Busch and Richard Ramella, have
set. their sights on this area, with
some enchanting results.

In Dave’s Busch League column
(page 19}, he shows you how 1o
create graphics with your 100, then
use them in a game uno]vmg the
"most expensive Etch-A-Sketch” in
the world. Richard also employs
Eich-A-Sketch theory in his ap-
proach o graphics {page 26); so

much so he had to warn his children
not shake his 100 to erase a drawing
created with his Sketch Pad.

OTHER STUFF. '|'he ever-inventive
David Hughes (Porteble 100, Sep-
tember 1983, page 14) discovered a
new use for his 100 when he at-
tended a meeting of his city council.
You can read about how his micro
became a silent beard member of his
corporation on page 60.

Model 4 owners will {ind Bill Wal-
ters' column (page 22) particularly
informative this month as he runs
down, stcp by step, how to upload
and download between the 100 and 4.

Does the thought of Christmas
shopping make you say, “Bah!
Humbug!”? Bill Louden otters an
alternative to the crush of holiday
crowds on page 20,

And for the irreverent among our

readers, Jake took some time off

from his ROM ruminations to spec-
ulate on the potential interface be-
tween portable computing and reli-
gion in his essay on “CompuChurch”
(page24).

When you see aline likethis:
'830 PRINT

-MIN, AND *:DS;
: Itshoukdbefyped ike fhls.

‘ programs work.

 AWORD ABOUTLISTINGS...

; acked program listings have been a bane for us for a long time:
P Granted, packing lines is necessary fo make Basic run foster, but.
itcan be hell when you're frying 10 figure out how aprogram works..
For you newcomers, a program line may be.made up of severoi pro-
grarm stafements separated by a colon. 56 when ycu Rie gomg 1hrough
alisting in Portable 100, keep the following | in mmd o

“PRINTTAB(2) "IT TOOK YOU * DM;*

830 PRINT: PRINTTAB(2) T TOOK YOU “:DM; “MIN AND DS

This may be-a liffle confusing for the novice, but youllsoon see it mc:kes
the listings easier 1o type into your 100 and easier to unders’raﬂd how the -

—-Ths EdifOfs
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A compact, portable, slimline printer ideal for the...

+ TRS-80 Model 100 +« Commodore, Atari
= Texas Instruments 99/4A - and many other computers and terminals

Quiet 1690 cps operation with graphics capability. 40-column thermal printing with switch selectable
Baud rates from 110 to 4800.

' Comes with both Serial RS232 Asynchronous and centronic parallel interfaces. Use also with
instrumentation and communications devices.

Dimensions: 91/4"x41/4"x21/4"
91/4" x 6 1/8" x 3 1/2" (with paper rolf)
Prices: printelex ... 15750

95
Paper (2 rolls) wiusnsiaranssreninia 9

cable ........cocniiiiinicnens 2499

Prces inciude shipping

OEM and Dealer inquiries welcomed.

See the printelex along with the latest products from SHARP, EPSON, and
SUMICOM at our booth at the Northeast Business Computer Show - Nov. 17-19,

| ATLANTIC NORTHEAST MARKETING, INC.
P.0. Box 921 « Marblehead, MA 01945 « (617) 639-0285

Circic No. 4 on Reador Sorvice Card
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FOR YOUR TRS-80 MODEL 100

APPOINTMFNT MANAGER View any monthly calendar. Easy entry,
updating or rescheduling of appointments.

SALES MANAGER Provides customer listing of ongoing customer
activity, including a reminder for next follow-up call.

TIME MANAGER For professionals who provide service by the hour.
Accumulate hourly expenditures within projects, Sumarize billing
rates on Model 100 display.

EXPENSE MANAGER Record both personal and business expenses.
No limit to number of accounts defined. Print expense summaries.
ONLY $59.95 EACH
All of these programs include a 6 x 9 binder with a tutorial guide

and cassette tape made by “The Travelling Professor.”

VISA, MasterCard orders: Call our 24-hour Toll-Free number 7 days/wk.

1-800-227-3800, Ext. 233
[_/'\_n
TRAVELING

SOFTWARE “FOR PEOPLE WHO ARE GOING PLACES™™

I gl [ _

" POWERFUL SOFTWARE
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New! PortaTax

Another Powerful Software Tool
from Skyline!

PortaTax is a tax planning, forecasting, and strategy program designed
to travel with the tax professional. Invaluable for the upper-income
individual’s persanal use as well, it:

1. Calculates Federal Income Tax using all four possible filing statuses.
2. Allows all sections (i.e. Income, Deductions, Adjustments, and Keogh
Deductions) to be entered in detail {line by line) or in total.

3. Automatically calcuiates longterm capital gain exclusion, maximum
Keogh contribution, two wage earner adjustment, medical deduction
limitations, and casualty loss deduction limitations.

4. Calculates tax using both the tax rate schedules and Income
Averaging, after IT determines whether ar not tha taxpayer qualifies for
averaging.

5. Calculates self employment tax and alternative minimum tax.

6. Shows all items needing to be paid on a recap scraen, with the option
of printing all input data and results.

7. Makes Tull use of runction Keys.

32K RAM recommended. Updates will be available at nominal cost to
registered owners. Superbly packaged and documented in the Porta
series style. NEC version available.

$99.95 plus $2 shipping and handling.

X
;
4

QUALITY SOFTWARE AND PERIPHERALS FOR YOUR COMPUTER

Publisher
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Director of Marketing
Carl Cramer
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Ask your dealer for the Porta™ series
from Skyline—to help you work faster and better!

PortaCalc™ — Maodel 100 “electronic spreadsheel” with 14 column by 26 row workspace!
Full use of the built-in function keys t¢ save, load, screen print, report print, or to look
behind the data at the formulas in use.

Full arilhmetic uperalors including exponentiation, absclute value, integer, summation,
and averaging. Calculations are done to 14 digits of precision and displayed up to 9
digits. User selectable decimal place from none through seven—not just one, two, or
floating! Formula replication is included to allow fast creation of worksheets,

Worksheets may be saved, loaded, or merged using the computer's memory or
cassette. Often used templates can be saved in memory for instant recall.

Two powerful utility programs are included with PortaCalc at no extra
charge! PortaDex™ is a data exchange program that allows reformatiing
PortaCalc files into the DIF format used by VisiCalc. PortaPrint'™ is an
enhancement to the Model 100’s text editor, adding the ability to adjust
left, right, and top margins, and page length. Page numbering, headers,
centered lines, flush right justification, new page control, and more.

Comes with extensive documentation in padded 3-ring binder. Includes
tutorial, detailed reference section, and executive level sample tempiates.
Fully illustrated with screen prints, examples, and hints.

PortaStat’™ — Correlation, regression analysis, and descriplive statistics
package, designed to be a working tool for today's businessman,

Data can be input from cassette, memory, or keyboard. Interactive with
PortaCalc data files! Thoroughly decumented, includes tutorial.

PeortaFin'¥ —Present value, net present value, future value, annuities,
interest factors, loan constants, internal rate of return and more! This user-
friendly package prompts vou for the needed input data, then gives you
the answer to your loan or investment problem! Interactive with PortaCalc
files, allowing you to “read"” cash flow data from memory. Keyboard or
cassette input also available.

PortaMax™ — The powerful 'simplex’ method of linear programming. Find
the optimum 'mix’ for a given set of constraints. Interacts with PortaCalc
fites to avoid time-wasting repetitive data entry. Tutorial, examples, and
bibliography included.

PartaFolio™ — Stock and bond valuation, betas, Macaulay’'s duration, yield
to maturity, bond swap calculations, and much maore. All in an easy to use
program, interactive with PortaCalc data files. Supplied with comprehensive
instructions and reference manual.

All Porta series programs are supplied on cassetie and require 24K RAM.
Pricing — PortaCalc is $69.95, all others are $44.95 each.
If ordering direct, add $2.00 shipping and handling per order.

Dealer inquires invited. ﬁ @
{MasterCard

Model 00 & trademzrk of Tandy Gorp YasiCa cw d mdemak oV siCorp DIF wa aderrark of Sofwares Ars

4510 W. Irving Park Rd. ¢ Chicago, IL 60641 * (312) 286-0762
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First came the TRS-80 Model 100 Portable Computer
Now Comes PORTABLE 100Magazine

your expert guide to the |
power, the promise and

TANDYLINE — will keep you up-to-date on new
product developments at Tandy, new and helpful
peripherals for the 100, and events that may affect
you as a 100 user.

BASIC — a full column devoted solely to tips and
techniques of BASIC programming.

MODEL 100 SIG — news and chatter about the
Model 100 Special Interest Group.

FINANCIAL ANALYSIS — offering expern help on
how to use your 100 as an investment fool and other
aspects of financial management,

FEEDBACK — a (Q.-and-A. column that responds
to your needs, including some things Tandy may
not tell you.

TO ORDER, vunplele (he allachied wder vand, w
if card is missing, the coupon at right, and mail
today to enter your Charter Subscription to
PORTABLE 100 and the new, portable computing

" [PORTRBLE

s TEREUT S S e
ma The magazme for
Model 188 users

PO BOX 468, Hasbrouck Heights, NJ 07604

2 columns, every issue!

e e

Detach Here. Mail This Partion Today.

the potential of the
Model 100!

Everyissue, add to your computing know-how:

innpruve your pnogrannning and vperating
technique; increase the value of your Model
100 to your business and personal comput-

ing with articles and features like these:

® Free Programs

e Hardware and Software
Reviews

e Communications

e CompuServe and
Database Information

e Applications for
Business

® Games and more!

------------------------------------------------

I Charter Certificate

PORTABLE 100 = PO Box 468 » Hasbrouck Heights, NJ 07604
YES! ENTER my no-risk Charter Subscription at the money-saving
rata of just 2407 for 12 monthly igcues saue $10 A7 i

the cover price. If not satistied, | may cance! at any bme and

receive a full retund of the unused portion withoul delay.

] Payment enclosed ] Bill me.

Marme _

Address - -

City

State Zip

Please atiow 6-8 weeks for delivery ol lirst issuc HBaM




Editor’s Note: In addition to letters
from our rmdeﬂ we - aiso include in
Maib 100 etters from Gom‘bu&erve
‘and The Source. THose message writ-
ets are-identified by their- CompuServe
(CIS iD) o'rSrmrce (STC ID) adenuﬁ—

-cation num?)er

makes it very impractical for every-
day operation. Quite often we need
different margin widths in our
documents, especially if we have al-
ready provided a mechanical left
marginin the printer.

Two, lack of any sorLof righthand
margin justification gives the im-

pression of sloppiness to the right
side of our paper.

I am enclosing a copy of a pro-
gram I use tor my printings (see
Texthelper 2.0 in box). You will
notice that in this program a simple
routine has been emploved to take
care ol the above points. In this pro-

CLEAN HEADS KEY
TO CASSETTE SUCCESS

o n reading my tirst issue of Porz-
able 100 magarzine 1 noticed in
the letters that many people are hav-
ing trouble with the cassetre tape
medium. 1 also had many problems
until [ discovered the Model 100 1s
extremely sensitive Lo recorder head
cleanliness. After about 10 or 15
minutes of recording (or play) time,
if the heads are not cleaned /O er-
rors result, This was true of the
CCR-81 unit, Panasonic RQ-8300,
and a number of other recorders [
have tried. So the moral 1s, keep a
head deaning kit handy and usc i
hefore a lengthy session with the re-
corder.

I have a feeling the cause of the
problem is the very high dala rate
used by the Model 100. This places a
high reliance on the high frequency
performance of the recorder. This ts
not a strong characteristic of most
portable recorders in the first place.

J. Kenneth Guscott
Lynnlield, MA

RAMELLA’S PROGRAM GOOD
BUT COULD HAVE BEEN BETTER

I Ave seen your program “Text-
helper” in the September issue of
the Pmmble 100 Magazine. 1 enjoyed
running it on my compuler.

I found two inconvement weak
points in the program which could
easily be rectified,

One, the introduction of the right
and left margin at the same time

20 CLS
30 LC=1
40 FILES

“CHRS(27),"a";

90 LPRINTTAB(M);

10 IFEQF(1) THEN 330
120 AS—INPUTS(1.1)

135 IFAS=CRSTHEN 200
140 LETWDS=WDS$+AS
50 LETWL=WL+1 -

210 LETWDS=""
220 LETWL=0

330 CLOSE
340 MENU

400 FORI=1TOLS

420 LPRINT

430 LETLC=LC+1
440 NEXTI

450 LPRINT TAB(M;
460 IFLC <57 THEN10
470 LC=1

480 FORI=1TO10
490 LPRINT

500 NEXT!

510 LPRINT TAB(M);
520 COTOMO

600 LPRINTAS
610 LETLC=LC+2

TEXTHELPER2.0
10 CR$=CHRS[13): sps—“WD$~

50 PRINT @170, CHRS(27): " “Tefotiesonly[DO]
60 PRINT @240, “File loprint :*; !NPUTFS '

70 GOSUB 350:PRINT @240, "Left Margin :*:INPUT M-
80 GOSUB 350:PRINT @240, "Right Margin:;”::
85 GOSUB 350:PRINT @240, LINESPACING“ ANPUTLS.

100 OPENF$FORINPUT ASY

160 IF AS=SP$ THEN 200 ELSE 110,
200 IFLPOS(0) + WL <= WTHENLPRINTWDS ELSE400

230 IF AS=CRSTHEN GOSUB 600
250 IFLC<57 THEN GOTO f10ELSE 470

350 PRINT @240, SPACES(40); RETURN
MA IFIC=>K7THENGOTO 470

ANPUTW -

620 AS=INPUTS(LA) -
430 P AS=SPSTHEM 620 -
440" LPRINT TAB(M):

650: RETURN - -

Portable 100/December1983 9
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Track 19

Your One Stop Station
For Computer Programs

CHRISTMAS SPECIALS

BUSINESS

Skyline Software
PortaCalc - Electronic spreadshest

" A
A
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Full use of built in function keys,
(24K) cassette $§345 $66.45

[ *PortaStat - stafistical package
L, “PortaMax - finear programming
b ‘PortaFin - loan & investment pkg.

(24K) $42.70 ea.
*PortaFolio - being released soon at
$42.70 ea.

: “interactive with PortaCale data files

[ Portable Computer Support Group
Business Pak+ includes:
Write+, Graph+, Expns+, Telex+,
Put+, Sort+ & a 120-page manual
6 cassettes (8K} $110:95 $85.45

Scribe-Word Processor
Forrnats & prints from text files.
(8K) cassette $2495" $23.70
®
RECREATION
Silverware
Games 1 - 4 games on cassette
Blockade Frankenstein Adventure
Reversi Alexis Adventura
(24K} o5 $23.70
Games 2 - 4 games on cassette
Maximum, Checkers
Amazing Chase
Williamsburg Adventure
(24K) $23.85 $23.70

Prickly-Pear Software 10% OFF
Viking - (24K) simulation game

) v

PP A
o L |

P Y
L= s

i

cassette $19¢ $17.95
Bowling League Secretary (24K)
cassette = $31.45
L Football

Armchair Quarterback Sirategy
F (16K) cassetta § $17.95

i

Personal checks welcome.
r Please add $2.00 for shipping.

\'Hrllnunniunﬁuuuuﬁlmhﬁ‘lnlﬁ_l'_lzlEll'jﬁﬁﬁﬁil_‘[:ﬂrl_uIln!ltrllwl:runLHHJ

v

tax.
C.0.D. orders add $2.00.
L Send for free
complete catalog and descriptions!

I

(615) 875-8656
P.O. Box 15892
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gram, the arrangement for the line
spacing has sorne merits and seems
to be simpler to incorporate in for-
matting. Dut in practical usage the
latter point is not of great impor-
tance, because very seldom do we
need a line spacing larger than
three, which your program cannot
provide.
Alidad Farmanfarma
Washington, DC

ENTHRALLED, BUT IT STILL
DOESNT DO WHAT IT'S
SUPPOSED TO

lwas immediately atiracted to the
cover story ol your September
issue “Manage Your Stock Port-
folio.” Because of it I immediately
subscribed to your fine magazine.
All of the articles and advertise-
ments were worth reading several
times. [ did, however, have some dif-
ficulty with the main article I was in-
terested in.

As a Certified Public Accountant
with several clients involved in the
stock market, the article by Edwin
Dethlefsen thoroughly enthralled
me. When I tried to enter the pro-
gram I ran into several difficulties. 1
first have to make the assumption
that most purchasers of the Radio
Shack Portable 100 are uninitiated
novices in the new world of portable
or desktop computers.

First, I would have found it much
easier to type in the software pro-
gram if it would have been written in
to scale for the 100 Radio Shack.
Another monthly magazine that ca-
ters to us clementary explorers does
do it in a simplified manner and
makes it easier for us. I could only
get the program to work halfway.

Are the following errors in the
software program?
® Should line 710 CLSGOSUB200
have a *:” after CLS? Should it really
read as: 710 CLS:GOSUB200?
® The numbers 950 and 970 repeat
twice. Should they?
® Line 1030, the first four symbols
read: IFJ<. Shouldn't' there be a
number or a symbolic number fol-
low the symbol “<”? To my un-
ititiated untrained mind there seems
to be something missing between <
and THEN on line 1030,

Page 4, “A Word About Listings”
tells us how to properly enter the
software program on page 44. Is
there somue way to have the program
published the way it is to be entered
by us desparate, software hungry
mortals who don’t dig program lan-
guage yet?

Thanks for your time, patience,
consideration, and understanding.
Your patience with mysclf, and
hopefully many others like myself
{who may not want to admit their ig-
norance as quickly as myself} should
be greatly appreciated because you
will then be able to reach a much
larger but less sophisticated audi-
ence that will grow in intellect and
knowlege commensurate with your
creative innovative compassion for
those presently less knowledgable.

Thank you for your endurance.

Rubin L. Gorewitz
New York, NY

F Rubin, it is us that should be
thanking you for your perseverance.
A corrected version of Edwin Deth-
lefsen’s program is printed in our
Blach Flag department on page 48.
JPMjr.

A CAUTIOUS BUT HAPPY
PORTABLE 100 READER

t fast! I bought my TRS-100 in

June knowing there would be a
delay before software support was
forthcoming, hur rthese past three
months have been long.

My Radio Shack salesman passed
on the rumor of a Texas-based com-
pauy which had a text formarter for
sale, but 10 phone calls later (so he
said) and he had no more specifics.
Patient combing of computer maga-
zines surfaced nothing until I spied
the premier issue of Portable 100!

8o you can fully appreciate my im-
patience, I typed, edited, and manu-
ally formatted and numbered a 70-
page, single-spaced manuscript with
artwork and table of contents for
submission to potential publishers.
While I wait for my Businesspak+,
I'm going to key-in and use “Text-
helper” featured in your “Format
Your Words With This Text Aid”
article by Richard Ramella.




Had 1 not been so busy counting
spaces for page breaks and artwork,
I might have had time to use my
madem and free hour to Compu-
Serve thus discovering the 100 SIG
and aid in solving my problems.

I must admit that I saw your ads
for charter subscription 10 a maga-
zine devoted to the 100, and I suc-
cumbed to a sometimes cautious na-
ture, thinking the gquality might not
live up to my hopes. I think you can
telt from the above that I love your
first issue; you have a subscriber in
me!

Phyllis A. Mayo
Boston, MA

EPSON FX DIFFERENY
ANIMAL THAN EPSON MX

hough I'm not highly familiar
with the Epson MX printer [see
“The Model 100 and the MX-80: A
Powertul Due,” Portable 100, Oc-
toher 1983, page 40] Pve just com-
pleted a full translation of printer
operation-codes for the more recent
Epson FX. From what I've read of
the likeness of the wo printers,
perhaps you can use the following.
Underlining is indicated to the
printer with Esc.-(read: escape dash)
with the set being 1 and/or 49. These
are decimal values and correspond
respectively to Model 100 keyboard
inputs of CTRL A (control-capital a)
and which will show the screen fig-
ure (up caret- A) and 1 {one). The
cancel function results from the
input of decimal values zero and 48,
which correspond to CTRL @ (up
caret-@) which, unfortunately, is
one of about three or four decimal
values that aren’t transmitted by the
Model 100 even though the key-
board input is made. The second
value, decimal 48, is the keyboard
input 0 (zero). Your printer may re-
quire the decimal zero value which
that Model 100 doesn’t send!
Another possibility exists which
I'm using for all my embedding of
printer control-codes (which avoids
some significant problems that
occur from using the CTRL-P se-
quences and the SAVE LPT se-
quence described on the bottom of
the manual’s page 60. If you do use
these remember that each code
entry-digit or letter must be pre-

ceeded by its own CTRL-P entry.
But even then the loss of certain for-
matting in the required SAVE LPT
mode makesit undesirable.

There is the possibility that the
printer actually uses only the last
seven significant digits of an eight-
bit binary number thus binary
00000001 and 10000001 are read as
the same value (at least on the Model
FX). The difference between the
two values is equal to decimal 128,
thus by taking the printer’s control-
code character’s decimal value and
adding 128 to cach character’s valuc,
new decimal values are created to
control the printer. The keyboard
characters for those values can be
looked up in the Model 100 manual
in the ASCII character code tables
on page 211. In this sense, you may
be able to produce the needed 0 or
48 values (or rather usable substi-
tutes) with respectively, GRPH p or
GRFH 7.

Hugh Tinling
75755,1540

FINDS ARTICLES SILLY
AND LACKING INFORMATION

You’re going to have to do better.
Ninety percent of what I have
seen in your new magazine is off-
the-top-of-the-head first-person
stuff with no information to impart.
And it’s noteven pleasant reading.

Jim Hughes' silly piece on the
Kaypro IT hit the heights. We don't
give a hoot about his New York
brownstone, his Maine cabin, or his
book. And is it supposed to be some
sort of technical feat to hook a
Kaypro to a Modet 100? Pooh. Do we
care to see the author sitting in his
World Bazaar swing by the lake?

Editors, please spare us the drivel.
We want information, not silly
pieces on what I did with my Model
100. We could also live without big
photos of nicad batteries and Tandy
executives.

Your problem is that you've got
some space but not much informa-
tion. And you just can't go on being
an easy sell for bad writers. Please
getsome information.

David Dalton
Tabaccoville, NC

CirclaNo. ¢ on ideader Senvice Card

« LOWER PRICES '\
© LONGER LENGTHS

DATA TRAC C-06. C-12, C-24

From the leading supplier of Computer
Grade Cassettes, new, longer length C-12's
{6 minutes per side) provide the extra few
leet needed tor some 16K programs.
Premium 5-screw shell with [eader

— BASF lape
@ Error Free o Money back Guarantee

C-12 | ©-24 [HARD BOX
1 Dozen] 7.00 750 | 9.00
200zen|1200 | 1400 [ 91700} 400

* 500 C-12's—38¢ each«win
Ll

Shipping §12 500 »ad
500 Boxes 13¢ ea. v shipping $10.500

SHIPPING/HANDLING $3.50
Any quantity (excepd 500 special}

NOTE: Dutside 4E Cantia. Statex shipping
$3.50 PLUS $1 per caddy; per dozen cas-
seties; pat dozen boxes; per 10 discs.

In Gonl, U,5. shipments are by UPS
unless Parcel Post requesied.

Califemia residents add Sales Tax

WRITE FOR FREE BAROCHURE
i for IMMEDIATE SHIPMENT

g® on Credit Card Orders ®
Call: 213/700-0330

YORK 10 Computerware

9525 Vassar Ave #P2 Chalsworth, CA 91311

Subscribers!

All correspondence concern-
ing your subscription, i.e.,
changes of address, duplicate

copies, etc. should be sent
to Portable 100, PO Box 468,
Hasbrouck Heights, N]
07604. Please include your
mailing label for speedy
service,

QH
C
Q.
<4
<
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MICRO MARKET
SHOOK UP
BUTNOT
SHOOK OUT

By JOHN P. MELLO JR,

The theme was battery-operated
and portable computers, but the
subject was shakeout at a seminar
held in San Diego by Future Com-
puting, a marketing and consulting
firm headquartered in Richardson,
TX.

It was apparent very early in the
seminar the topic of shakeout —

bandied freely in the business press
since Osborne Computer Corpora-
tion's crash last fall — disturbed
many industry representatives. So
much so that, after Future Comput-
ing’s analysts finished their intro-
ductory presentations, one market-
ing group’s president and chief ex-
ccutive uificer, Dr, Portia Isaacson,
telt compelled to make an im-
promptu speech on the subject.

“We would agree,” Isaacson said.
“that at this time, our industry is
shook up, but not shook out. Qur in-
dustry is very healthy.”

MORE FIRMS, MORE MONEY. “Next
year there will be more companies
making more money than they are
making this year." she said, then
warned, “But it won't be the same

mix of companies.”

She said Osborne’s fall showed the
margin for error in the market had
narrowed. “There are windows you
have to hit now,” she obscrved,
“With portable and battery operated
computers, sometimes | think its
three months,”

But even the optimistic Isaacson
admitted: “When you try to jump on
a freight train, which our industry s,
it’s risky. The risk is much higher
now than it was a year ago,”

Ronald Ogg, former director of
product marketing for Osborne,
Joined Isaacson in discrediting the

- shakeout predictions in the press:

“Is this a signal of the industry
shakeout? I don't think so. I think
that whole thing is crazy. If Osborne
hadn’t had its fiscal control prob-

Portia Isaacson

Osborne’s failure has shook up |
mdustry; but i isnl sign of a
shakeout. §

12 December1983/Poriable 100
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MIRKRORKOLOR

Color Graphics Infcrface

High Resolutiont Color and Full Screen Video
Comes to the TRS-80* Model 100!

The MIKROKOLOR Color Graphics Inferface is designed to provide the new TRS-80" Model 100 portable computer
with high resolution color graphics and text capahbility, utilizing a standard color television or color monitor. The
MIKROKOLOR provides 256 x 192 color graphics, with 15 colors plus transparent. Its 3 dimensional Sprite planes
provide for simultanecus disply of all levels. It has four modes of operation available.
1. Test mode: Provides 24 lines of 40 characters each using a 6 x 8 dot matrix, and provides 256 user defineable
characters.
2. Multicolor mode: Provides 64 x 48 color graphics.
3. Graphics 1 mode: Provides 256 x 192 color graphics, 24 lines of 32 characters each, utilizing an 8 x 8 dot matrix,
with 2 colors per character.
4. Graphics 2 made: Provides the same as Graphics 1 mode, except allows 16 colors per character.
Sprites are prioritized 3-D slide planes, 32 in all, capable of displaying 15 colors plus transparent. This allows easily
programmed graphics animation capability for use with business displays, graphs, charts or games. LUnit provides
Composite Video output for use with any color television when employed with a medulator, or by direct connection
to a color monitor. Use with a black & white television or monitor allows 18 gray levels to be used instead of colors.
No hardware modification is necessary to your set, as the unit plugs into the existing buss expansion socket. The
Texas Instruments TMS0918A Video Display Processor uses no memory from your set, it has it'e own on board RAM.
Other models supported are S-100, TRS-80 Models i, I, 4 and 12 and Apple II. For information on use with other
models, send complete buss information and method of addressing with a large SASE to cur technical department,
P.0. Box 5686, Vandenberg, California 93437, Bare boards are also available for universal adaptation to almost
any 8 bit syatcm.
The Model 100 Mikrokolor wili come complete with manual containing sample programs. Also available will be a
text translation program that will provide full screen text capabilities of 24 lines of 40 characters a ling, with full cursor
and scroll functions. VHF Modulators are available alse at $54.00 including cable (powered by Mikrokolor unit). These
operate ¢n channels 7-10 VHF.
The Mikrokolor is available at the introductory price of $235.00 for assembled and tested units, or $195.00 for kit
of all parts. Both come with full documentation. User Manual only $5.00. Money order, COD, check or credit card.
Perscnal checks must clear. COD add $2.00. Visa, Mastercard add 4%. Cal. res. add 6% t{ax. Custom ingtallations
are priced individually, on a case-by-case basis. Introductory prices good until December 25, 1983. Reg. Prices
$335.00/$295.00. Order from;

Andreasen’s Electronics Research & Development, Inc.
1548 Monterey Street ® San Luis Obispo, CA93401 & B805-541-6398

See cover article to B0 Micro, May ‘83 for additional info. *TRS-80 s atrademark of Tandy Corporation.
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lems in 1982, the company would
have survived. It had nothing to do
with general market conditions.”

GRAVY TRAIN. Those conditions,
as far as Future Computing is con-
cerned, look very rosy for portable
and battery-operated  cumputers,
Its chairmdn, Dr. Egil Juliussen,
predicted briefcase and book-sized
units shipped in the United States
would more than double from 1983
to 1984 and break a million in 1987,

He said 10,000 briefcase comput-
ers would be shipped in the United
States in 1983, That would jump to
100,000 units in 1984 and reach
800,000 by 1988. On the book-sized
side, shipments would reach 80,000
in 1983, triple to 240,000 by 1985,
and reach 750,000 by 1988.

Julissen saw hriefcase computers
outdistancing book-sized computers
in retail sales through the 80s. He
pegged retail sales of book-sized

units in 1983 at $96 million, Sales
would climb to 154 million in 1984
and reach $638 million by 1988.
Briefcase micro sales would be $35
million in 198%, zoom to $330 mil-

lion by 1984, crack a billion dollars in
1986, and two billion by 1988,
According to Gavilan Computer
President Manny Fernandcz, one
reason the market will be panting

3
Future Computing Chalrman Egil Juliussen
Big gains pwdz(ted for bauery opﬂmted and bﬁefca 5e romputem
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for portables in this decade is be-
cause computer manufacturers have
scrapped a fallacy they've harbored
tor vears.

FALLACY STIFLES GROWTH. Every-
une was telling me, Fernandez said,
the need for computing power away
from your desk 15 very different
than when you're at your desk, “so
you can charge into the world with a
calculator.”

“This is as far from the truth as
any statement you can make about
computers,” he noted. “This fallacy
in the industry has prevented it as a
whole from being able to explit and
satisty the mobile professional.”

“The reality is,” he condnued,
"when you are away from your desk,
the need for a computer that can be
of true help — that can replace your
desk, your file cabinets, your secre-
tary — becomes even more critical.”

OFFICE WITHOUT WALLS. N .w that
the industry has recognized the
error of its ways, he maintained, re-
volutionary changes are in store for
white-collar workers. “I think we
have changed office automation
forever,” he said. "We have created
officeless automation. The whole
idea of a fixed desk with tixed walls
is totally out the window.”

A critical element in the growth of
the portable market, he contended,
1s software. “The reason less than 1
percent or less of the mobile profes-
sionals market in the world has been
penetrated is because software has
not been available,™

Isaacson added, “More than any
ather manufacturer [independent
software developers] determine the
fate of thisindustry.”

Bill Walters, “buver” for the
Madel 100, represented the Tandy
Corporation at the forum. “Just as
inevitable as death and taxes,” he
noted, “we will have larger displays,
lighter weight, more power and
more powerful computers within
the next two years.

I say ‘'we’ in the market sense, not
specifically the ‘we’ of Radio Shack.
You can be sure we're studying very
carefully the next steps 1o take. I'm
not about to stand here and tell vou
we're going to ride the Model 100
forever. It's recognized as a first
generation product, but a first gen-
eration that will be around for some
time tocome yel.”

PRACTICAL APPLICATIONS\
for the MODEL 100

EI‘)) Provides your Model 100 with (ﬂ)
advanced word processing =4 Not a program, but a simple
features - Automatic ‘new line’ U [: and usetul modification to
U gliminates split words at end - your Model 100 keyboard to
of line, full margin control with t greatly reduce key click.
right justification. page num- ' Fuil instructions included.
bering, automatic pagination, F Does not void Radio Shack
forced ‘new page.’ pause be- ., warranty.
H tween pages, line centering, L QUIET KEY $4.95

double spacing and more! Also

supports multi-column printouts ) . .
(& on most printers. PRINT $49.95 7= Mult-purpose file routing

oo Lo Utility allows file merge or
n Useful program to porform %, duplication. Output may be
H checksum for positive verifica- [\'E )/' directed to screen for view-

Z tion of modem transmissions. F)> ing or to other devices. Very
Also reports length of file in |~ usefuf in phone communi-
E number of lines and total bytes. i}( calions.
SIZE $9.95 Il COPY $19.95 cassette

This is just a sample of what is available from Micro Computer
Services. A fuif cataiog wilf be shipped
M. with every order.
1Cro
omputcr

C P.0.Box 17586 Visaand
\ Services

Portland, OR 97217 Master Card
(503) 285-7424 welcome
Circle Na. 12 on Reoder Service Card
a A

8K RAM MEMORY MODULES

EXPANSION RAM FOR TRS-80
MODEL 100 PORTABLE COMPUTER

$64.95 EACH
3 OR MORE $59.95 EACH

A EXACT REPLACMENT
A EASY TO INSTALL
A INSTALLATION INSTRUCTION INCLUDED
A HIGH QUALITY MANUFACTURING
O WARRANTY INCLUDED

R DESIGN ELECTRONICS

86040 GRATIOT
RICHMOND, MICH. 48062
313-203-6629

DEALERS INQUIRIES WELCOME
k TRS-80 is a trademark of TANDY CORP.
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SILICON
ENTREPRENEURS
SETUP DIAL-UP
UNIVERSITY

by Alan D. Abbey

f you want to enroll in the new

"Flectronic University,” vou will
need a pe.rsonal computer, not a
high score on the Scholastic Ap-
titude Test or a parent who knows
an admissions officer,

A group of Silicon Valley entre-
preneurs has put rogether a national
education nctwork where students
from across the country can take up
to 170 courses just by tapping the
right. buttons on their home com-
puter —and paying the fees.

Telelearning  Systems, Inc. an-

16 December1283/Portable 100

y TeleLearning
d A “knowledge pack-
age” for seckers of

nounced the program at a press con-
ference held at the Capital Hilton
Hotelin Washington, DC.

SECRETARY BELL. The tclecom-
munication project won the blessing
of U.8. Secretary of Education Ter-
rell H. Bell: “The thrilling thing
aboul this electronic university 1s its
flexibility and its adaptability as far
as its ability to reach all learners on
all levels and then to teach them,
where they are, and then to indi-
viduzlize the instruction for cach
and every student.”

The Telelearning
“school” will work like this:

To get in, u person who owns any
ol a wide variety of home comput-
ers, including Radio Shack models,
will buy a “knowledge package."
The package will consist primarily of
a course catalog and sophisticated
soltware to link the home computer
to the company's network of
teachers.

After purchasing the package for
$100 to $230, 2 computer owner will
then sign up for the courses he or
she wants. The cost of the courses
will vary from $33 1o $150 per les-

Systems

higher education.

son-hour, depending on the subject
and the notoriety of the professor.

The course fee will cover tele-
phone charges and transmission
costs, us well as the prolessor’s elec-
tronic lectures. The students will re-
cetve the text and graphics used toil-
lustrate the teacher's lesson on their
home systems.

NOT TYPIGAL MAIL COURSE. In
addition to sending the prepared
material by computer, the program
steps out from the traditonal corres-
pondence course by allowing a stu-
dent to communicate directly with
his teacher through computer. A
stdent will be ablc to type out ques-
tions during specific office hours
duringthe week.

The professor will reccive the
query within seconds, and respond
immediately, allowing direct con-
tact. That is the system’s key seiling
point and major difference between
itand a correspondence course.

“The trouble is that when you are
working on a course and you are in-
terested, you want to get results of
questions and tests now, not three
weeks from now in the mail,” said
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Get PORTABLE POWER
worklng for you wfrh

Return the card
I at right and
SAVE 30% OFF Cover Pricel

12 issues only $24.97

Save $10.40 when you enter your Charter
Subscription now!

PORTABLE 100 magazine takes up where your
Model 100 Owners Manual leaves offl Month after
maonth, issue after Issue, you get continuous expert
guidance on —

iFREE PROGRAMS forun
iand keep!

APPLICATIONS for busi-
n&ass and personal

computing!

HOW-TO-FEATURES on

Compuserve, telecom-

munications and moral

HHEHARDWARE and SOFT- NEWS and INFORMA-

IWARE reviews; tips and TION on Tandy and the
analysis! entire world of porta-

ble computing.

PLUSI Word Processing...Financial Analysis...Games. .
Spreadsheets. .. Forecasting...and more!

GUARANTEE: Cancel your subscription
at any time and you'll receive a full refund of
the unused porticn without delay!

Complete the card opposite and mail today 1o
enter your Charter Subscription to PORTABLE 100
and the new, portable computing eral

If cards are missing, write:

PORTABLE 100 Magazine
Highiand Mill
Camden, Maine 04843
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Charter Savings
Certificate

Portable 100 Magazine
Highland Mill - Camden, Maine - 04843

YES! ENTER my no-risk Charter Sub-

scription at the money-saving rate of just
324.97 for 12 monthly issuas. | save $10.40
off the cover price. If not satisfied, | may
cancel at any lime and receive a ull 1e-
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THE Brlech BAR CODE READER FOR
YOUR RADIO SHACK MODEL 100

COMPLETE

includes
Demonstration
and Software

ABCDEFG i MN Model 100 Memory
,w Wm MM’M T “" \ to as much as 32K
$75.00 each
\ $70000 2 or more

Dealers contact Bi-Tech Enterprises at 516-567-2444

cwae e DT Enterprises Dept. 7k Orders Only
& 10D Carlough Road 800-645-1165
|4 . Don?_fmo NY 11716 NY- call (516) 567-8155

ot 3 Tecn [ arpnses |y

' (516) 5678155 (voice) (516) 588 5836 (MOJEM) e b et o
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Ron Gordon, chairman of Tele-
learning Systems,

Gordon’s presence lends the oper-
ation credibility, because he  was
chief executive editor of Artari, Inc.
from 1974 1o 1977, and has had a
hand in numerous technological ad-
vances of computers,

CRAPS TO JOYCE. Courses avail-
able now range from human sexual-
ity and crap shooting to James Joyce
and contemporary American poet-
ry, The company promises 500
courses and 800 teachers by next
year,

One series of courses on business
management is being offered by the
Auncrican Management Association,
If you want ro learn how'to write a
business plan or plan your cash flow,
vou can now do so at vour desk or at
home, depending on where your
COMPULCT 15,

So far, none of the courses carry
college credit. But the catalog in-
cludes courses that will prepare stu-
dents o take degree-equivalency
exams 11 many states and university
systems.

Telelearning is negotiaring with a
number of colleges to get credit
granted for the courses offered hy
the company. Colleges themselves
may begin offering courses over the
computer network,

TELECOM BREAKTHROUGH. Tech-
nologically, the system is a break-
through because of the elimination
of protocols needed o get two com-
puters talking to each other, the
company said.

The only steps students will have
to take in order to communicate with
their instructors is to push one but-
ton on their computer kevhoards.
Uscrs will not have to wait for codes,
log-in sequences, or back-and-forth
terminal identfiers. Communica-
tions will be automaric, and, the
company predicted, less expensive,
less error-plagued, and [aster.

[t will ailow, among other things,
automatic dialing without smart mo-
dems, automated file transfers in
both  directions, message storage
and transter of digitized photo-
graphsand graphics.

To reduce the possibility of er-
rors, the system will also feature an
error detection and correction pro-
tocol between the personal com-
puter and the Telelearning ma-
chines.
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TeleLearning Chairman Ron Gordon
Students want results now, not three weeks from now.

MONTORS EVERY PULSE. The sys-
tem has an analysis feature built in
that is designed to monitor every
function and responsc on the phone
line, the network, the host, and the
receiving computer, It it hears the
wrong signal al any point —and it is
supposed to know what to hsten for
— it will make its own decisions
about how to correct the problems
or choose another communications
route. It will use Tymnet, Telenet,
and Uninet switching networks, and
he capable of switching among the
three automatically if problems
arise,

The company has lined up an im-
pressive list of people to speak about
the system’s promise. Among them
is James K. Coyne, a former con-

gressman  from Pennsylvania.
Coyne, a computer whiz while on
Capitol Hill, is now President

Reagan’s special assistant on private
sector initiatives. "Never before has
technology offered such promise to
broaden the ability of society to pro-
vide effective, low-cost instruction,”
Coyne said.

Donald J. Senese, the Education
Department’s assistant secretary of
educational research, said the elec-
tronic univeristy will be “an etfective
tool for providing training and edu-
cation to those who otherwise may
not be able to benefit because of con-
straints of time, resources or access.”

If the program attracts students
and expands, we soon may see
thousands of people studying at
home, making contact with teachers
they have never seen. The one tradi-
tion thai may shatter. though, is
bringing an apple to the teacher [For
a related column, see End of Trans-
mission on page 64]. 4
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If you are tired of using a penciland —.

l il

paper next to your Model 100 just to
do the simplest of calculations, then
Datamasters has the answer.
ESS-2.2, an Electronic Spread
Sheet program, will do almost
anything you desire in the way of
forecasting and planning calculations.
Designed around the unique memory

handling capabilities of the Model 100,

ESS-2.2 data and formal files can be
saved and retrieved without the use of
peripherals, while formatted hard
copies of spread sheets may be mada
using a single function key.

Datamasters wants to continue to supply
you with the latest and lowest priced
business and entertainment software for
your Mode! 100. Any suggestions or
camments you may have will be greatly
appreciated. See mailing address on
coupon at right. Thank you.

Circle No. 15 on Reader Service Card

DATAMASTERS
P.0. Box 3560, San Luis Obispo, CA 93403

Qty.

24K version of Electronic Spread Sheet2.2 - $29.95

8K version of Electronic Spread Sheet 2.2 + $29.95

PTERQDACTYL - A Fun Game of an invading bird creature « $9.95
Add $1.50 for postage and handling. Calitornia residents add 6% sales tax.

For fastest delivery, sond Cashior's Chook or Maney Ordar. Pereonal chacks — allow three weeks to clear.

Amount enclosed.

Name

Address

City State Zip
What other types of software would you like 1o see made available for the Model 1007
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BEAT THE CHRISTMAS
CROWDS BY LETTING YOUR
MICRO DO YOUR SHOPPING

ant to avold the Christmas
crowds? Try electronic
shopping.

One of the more highly touted ad-
vantages of videotex is its electronic
Sh(‘)p-ut-h()nlc (:()n\’(:ni(tn(‘.(:. Sh()}'i at
home is not new. T merely have to
count the numerous catalogs that
my wife and I receive to know that
catalog ordering is big business. But
you can also shop-at-home using
y()ur (‘.(]mputer.

There are several shop-at-home
services on CompuServe, Dow Jones
and The Source that will display an
electronic catalog and process your
order with only one phone call.

TEN OFFERINGS. On CompuServe
for example, there are currently
over 10 separate shop-at-home ser-
vices offered. Most of these services
are menu driven and very easy to
use. They can be found at IHOM-40
or PCS-40. They include:

® Howard Sams, offering technical,
computer and other books for sale;

® The Athlete’s Oufiver, offering

sporting goods and clothing;

® The Music Informaton Service,
specializing in printed music, musi-
cal instruments, and accessories.
Their most popular offerings are
rccords and rapes;

e Primetime Radio Classics, with
over 1,000 cassetre recordings of
those old ume radio classics of the
30s, 405 and 50s;

® AutoNet, allowing you to com.
pare car features from over 250 cur-
rent models prior to maling a pur-
chase; and

e Fifth Avenue Shopper, available
for the more discerning tastes. It of-
ters books, flowers, perfumes and
even Godiva chocolates. And 1 will
ship flowers to most locations in the
world.

LARGEST SERVICE. Comp-U-Store
is the largest shop-at-home service
and offers over 50,000 items — ap-
pliances, cameras, (latware, luggage,
sporting goods, stereo equipment,
TVs, video equipment, walches,
computer products — and more

r
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than 200 brands — Canon, GE, Lii-
ton, Nikon, Panasonic, Pioneer,
Sony.and Zenith.

Membership fees are $25 for one
year or $40 for two years. With your
annual membership fee, you receive
a membership kit with a member-
ship number, user’s manual, and a
free VISA application. You do not
need a credit card o place an order.
Compu-U-Store  accepts  checks
{prior to shipment). You are still re-
sponsible for the connect time
(‘.hil]"g(—f.‘-‘- f()r the Vi!lt’(')l.CK SC‘I"ViCe.

DISCOUNTS. Comp-U-Store offers
its itemns ar 10 to 40 percent off man-
utacturers’ suggested list price and
the quoted price includes shipping
to your destnation. Prices i the
data hase are updated daily and the
products carry a full manufacturers’
wadtrranty.

When you enier Comp-U-Store,
you will see figure 1.

(1] HELP & Information

(2) Shopping & Ordering

(3) Toprocess astoredorder
(4) Databosement (Bargains)
(5) Comp-U-Stakes (Auction)

Figure 1.

Comp-U-Store uses a different set
of commands than CompuServe or
the other information services.

v
»)
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TOP at most prompts will return
vou to the first menu., An END at the
TOP menu will exit you from the
data base.

The most frequently used com-
mands are REV for reviewing {redis-
playing) the same page; Pn to dis-
play page n; LIS o list product cate-
gories; and HEI. for addirional help.

DIFFICULT ACRONYMS. The prod-
uct categories 1 found to be ditficult
to remember. They are four letter
acronyms, For example, TV video
cassette recorders are TVCR; the
code for TV setsis TVSN,

In addition, you may have to list
the brand codes, also four-letter ac-
ronyms. For example, Panasonic is
PANA, Sony is SONY, and Ken-
wood stereo is KNWD, I found,
however, selecting NP, for no pref-
erence, easily provided a list of
brands that met my spending limit.

HOME BANKING. I. addiiun to
home shopping, you may also use
your computer for home banking.
While most videotex services are still
experimenting with home banking,
CIS actually has four “real” banks on
line: First Tennessee Bank in Knox-
ville, TN; the IIunLinglon National
Bank in Columbus, OH; Shawmut
Bank of Boston; and the Central
Trade Bank in Memphis, TN.

‘1'he banks provide bill paying,
checking, and savings account state-
ments, and other services. You can
live in New York and still have your
primary bank in Tennessee and ac-
tually have your paycheck deposited
automatically with that bank. They
may be instrucied o ransfer funds
toy your local bank account for neces-
sary cash as well.

The age ol home shopping and
home bunking is just dawning. But
before this concept is really ac-
cepted, there must be a unitorm set
of commands uscd by all major vid-
eotex information services hefore it
will be universally accepted.

In the meantime, before you start
dropping hints for that extra 16K
RAM or a Model 100 printer, take a
look at what compushopping has to
offer. o

Bill Loudm i éht’ pvoduci mcmager
for personal compiiter services ﬁrr the
CompuServe Information Sepvice. He
sponsors the M odel 100 Sl on (J S

ANNOUNCING...

TWO OF THE HOTTEST NEW
GAMES FOR THE MODEL 100

= SKY-RAIDER

A fast-paced Action Game with Graphics and
Sound that have to be seen to be believed!
Guide your ship across the planet’s surface
and seek out the deadly Borons, before they
destroy you!

#ASG-110... Introductory Price ... $14.95

=MIND MASTER==

A challenging real-time game with
superb Graphics and Sound.

Meet with the Master and prepare yourself
for one of the most thought provoking games
you've ever played!
#ASG-115... Introductory Price ... $14 95

BOTH OF THESE PROFESSIONALLY WRITTEN GAMES
INCLUDE ALPINE’S EXCLUSIVE “HALL OF FAME” FEATURE.
ALSO, IF YOU ACT NOW, YOU CAN TAKE ADVANTAGE OF
OUR HOLIDAY SPECIAL"... BOTH GAMES FOR ONLY $24.95
SEND CHECK, MONEY ORDER, OR VISA/M.C. NUMBER.
FOR IMMEDIATE DELIVERY CALL OUR 24-HOUR
HOTLINE, OR USE OUR NEW COMPUSERVE® EMAIL
NUMBER FOR INFORMATION OR CREDIT CARD ORDERS.

COMPLUSERVE IS A REGISTERED TRADEMARK OF COMPUSERVE INC.,
AND H&R BLOCK COMPANY.

*OFFER EXP. JANUARY 1, 1984

E YES! 'MREADY FOR A CHALLENGE!

1] ASG-110 @ $14.95
i [] ASG-115 G $1495
1 (] BOTH _ (u %2495

! JCHECK/MO MC VISA
DATA SYSTEMS i SoNATORE N N

DEPT. P1 P.0. BOX 1157 HILLYS
ELIZABETHCITY,N.C. 27909 (N /.
PHONE: (919) 338-2027 [y

ADDRESS

EMA|L: 75735, 1440 CITY STATE ZIP

1 PLEASE ADD $1.50 SHIPPING & HANDLING
: NC RESIDENTS ADD 4% SALES TAX

.
Y
|r'|§;ii

[}
!!
!

INTERBANK #

Cicla NG 16 on Reader Sarvice Card




NIX BOTHERSOME CARRIAGE
RETURNS AND USE COMM
TO TALK TO YOUR MOD4

his month I'd like to talk about
T uploading und downloading on
the Model 100.

Having been around since the be-
ginning I find I tend 1o take a num-
ber of things for granted. I have to
catch myself when [ hear about
things others are just discovering for
the first time and not react, “Why, of

- course itdoes that!”.

For example, take a review I read
recently that went to great lengths to
describe how TELCOM had been
used to upload files into Wordstar
on a CP/M system. The only com-
plaint was ali the imbedded carriage-
return characters had to be re-
moved. Then the article described in
great detail how w do that. Gue,
that’s the hard way!

When you use TEXT, you don't
have to press enter at the end ol each
line thanks to “word-wrap”. If a
word is longer than what will fit on
the remainder of the display, it auto-
matically “wraps” to the next line
and leaves blanks at the end of the
previous line.

WORD WRAP. I'0 have this capabil-
ity really makes sense. We included
a similar word-wrap for printed out-
put when shift-print is pressed in
TEXT. This way, you can select the
line length you want (from 10 10 132
characters} without worrying about
words being split at the end of any
line. 'This same core of code is used
in TELCOM when you Ltransmit a
file from the Model 100 to another
system using upload. However, in
evaluation, I found it was a real pain
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in the neck to have a fixed line
length. And it made text files trans-
ferred to Scripsit on a Model IT al-
most impossible to use because of the
carriage returns at the end of each line.,

The solution? Simple. When up-
loading with TELCOM, respond to
the Width? prompt with an enter
That indicates the file is to be trans-
mitted exactly as it was created. That
is, without any carriage returns, ex-
cept the ones you put in the file
when you wrote it. It works great!

While I'm on the subject of up-
load'mg some readers have asked
me, “Why didn’t vou include a sam-
ple upload- -download to a Model 111
and 4 in the 100°s manual?”™ Basi-
cally, because the Model 4's soltware
wasn't firmed up when the Model
100 owner’s manual was writien.
And the Model I11 isn't sold with a
rerminal package.

MOD4 TERM. However, since the
Model 4 doey have a fairly nice termi-
nal package Jet's see what's required
to hook the two Logether,

The hardware you'll need is listed
in figure 1. The first three items are
self-cxplanatory. But what's a nall
modem connector? It's a small box
with two RS-232 connectors wired in
a special way. It reverses several sig-
nals and permits two compulers ca-
pable of communicating through a
modem to communicate without
one. [Editor’s Noke: For an explana-
tion of how to build 4 null modem
see Portable 100, September 1983,
page 38.]

TRS-80 ModeHOD ;

TRS-80 Model4 disk un w:th RS~232
RS-232'cable 7

Null Modem conn

Now let me run through the Model
4 communications procedures by
the numbers. First, boot up your sys-
tem and answer the date qnestion.
Then typein:

SET*CLTO COM/DVR <ENTER>
SETCOM (BAUD=9600) <<ENTER=>
COMM%boar Ul

You will sce the prompts indicat-
ing the COMM program has been
executed. Now enter the following
sequences (explanations arc after
each):

<CLEAR> <!>
<CLEAR> <>

This sets duplex to half on the
Moadel 4. Typing on the Maodel 4
keyboard will appear on e Muodel
4's monitor and the Model 100
LCD.

<CLEAR><">
<CLEAR=> <>

This turns ccho on. Since the
Model 100 is in full duplex, it ex-
pects its “host” to send back charac-
ters received. Now Model 100 key-
hoard characters will show on the
Model 1 and Model 100.




<CLEAR><#> "
<CLEAR> <>

This turns echo linefeed on.
When Model 4 receives a carriage
return, it will send back a carriage-
return/line-feed sequence.

<CLEAR><*>
<CLEAR> <>

This turns the X-ON/X-OFF
handshake on

Y ou can now verify that the Model
100 communicates with the Model 4
by selecting "TEILCOM and setting
the status to: .

87E1E <ENTER>

then selecting TERM <F4>

You will be “on line” with vour
Model 4 and communicating. Fvery-
thing ryped on the Model 4 key-
board will display on the LCD of the
Model 10U and everything typed on
the Model 100 will be displayed on
the Model 4's screen. The only draw-
hack is when enter is pressed on the
Model 100, the Model 100 1.CD will
show a line “skipped,” that is, effec-
tively, double spacing. This should
not bother you in the nonmnal up-
load/download sequence.

Now, 1o accept a file from the
Model 100 and save 1t onto a Model
4 disk, do the following on the
Model 4:

<CLEAR> <6
<CLEAR> <@

and respond with the name you
want your file to be suved as on disk.

<CLEAR=><7>
<CLEAR> <->

Turns the automatic “dump 1o
disk” ott required by the Model 4,
since we're communicating at speeds
higher than 300 baud.

<CLEAR><6é>
<CLEAR>= <=

Turns on the file receive buffer in
the COMM program.

Now on Model 100, sclect upload
(F3) and respond with the desired
file name to send 1o the Model 1. I
you don’'t want fixed line lengths
(imbedded carriage returns), answer
the width prompt by just pressing
enter.

When upload is complete, enter
the following:

<CLEAR>< 6>
<CLEAR><->

This signals the Model 4 to stop

receiving data from RS-232 into buf-
fer areain COMM,

<ClLEAR><7>
<CLEAR><<:>

"['his will save your buffer to disk.

<CLEAR><6>
< CLEAR>< (0>

Closes your disk file. If you forget
to perform this step. everything up

to this point is wasted; you'll get an
OK file on your Model 4! This is ex-
perience talking!

The reverse operation is much
simpler! Simply set your Model 100
up in TELCOM and in terminal
mode, select down and answer with
the name you want yowr Nle stored
under. Then on your Model 4 dothe
following: (This assumes communi-
cations are already established)

<CLEAR><5>
<CLEAR> <2Q>

Answer with the name of the file
to be sent from the Model 4 10 the
Model 1040,

<CLEAR>< 5>
<CLEAR=> <>

This says "send the file.”

When the transmission to the
Model 100 is comnplete, enter the [ol-
lowing to finish up on the Model 4:

<CLEAR><5>
<CLEAR><->

This tells the Model 4 “turn ofl file
transmit function.”

<CLEAR><5>
<CLEAR><0>

Resets file transmit operation, ef-
fectively concluding operation.

On your Model 100, press down
<F2> 10 close your newly received
file in memory.

Operating the Model 4 COMM
package for file transfer operadions
to the Model 100 really isn’t compli-
cated but does take a little bitof prac-
tice. Giveitatry, I think vou'll like it! ¥

PORTABLE COMPUTER DESK TOP STAND

- Improves Viewing and Typing Angle

Mail Check or Moriey Order to: DISKUS PRODUCTS 6003 Bandini Blvd., Los Angeles, CA 90040. VISA or M/C call
(213) 726-3088 The POCO STAND $17.95 plus $2.00 each unit Shipping & Handling — CA residents add 6.5% sales tax.
Patent Pending. © 1983 DISKUS PRODUCTS For RUSH Delivery add $2.00 extra — U.PS. Blue Label

Circle No. 17 on Reader Service Card
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JAKE COMMANDER

ORTAELE
COMMAMOER

AS MODEL 100 CONVERTS
INCREASE EACH DAY,
COMPUCHURCH GETS NEARER

U's amazing what creative

thonghts occur when people are

confronted by a new phenome-
non. The more unique the phenom-
enon, the more unique the ideas. 1
guess you're placed in a situation
where you have no choice but to
brainstorm, Of course, the Model
100 is such a new aid Lo creativity it’s
hardly surprising 1o hear of some of
the enterprising ways iC’s being used.
Or betng proposed to be used. .

Bascd on this notion of creativity,
you'd be unlikely 1o guess what the
source of my inspiration was for this
month’s column. Divine, you might
say. Let’s just say it’s probably a good
thing that the editor of this maga-
zine — John Mello — isn’t a minister
of the church. He and I were talking
about the Model 100 and how it’s
spawning a host of ingenious uses.
The night before, as sysops of the
Madel 100 special interest group on
CompuServe, we'd been showered
with programs to play tunes on the
machine. They're sall in the SIG
data base right now it you fancy a
croon after a hard day’s program-
ming. He wondered how long it
would be befoie we reweived our
firsthymn.

That was it. The creative juices
started flowing (with some flip-
pancy, I might add.) Naturally,
there was no reason 1o stop at mere
hymns. The sky was the limit, you
might say. With CompuServe and
holy tunes in our minds, the giant
leap was easy — CompuChurch.
That would be next. It was so obvi-
ous. 1t would be the logical step to
promaote a more progressive Chrisei-
anicy.
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DIGITAL BIBLE. Come Sunday
morning, we traipse off to a new
kind of hacker’s heaven. Under our
arm we carry a digital bible — the
Model 100. Today's preacher may
not be there to greet us on our arri-
val. He’s frantically putting the final
touches on his sermaon, cutting and
pasting the conscience-pricking pieces
for best eftect.

The last couple of month’s dona-
tions seem o have bought a new

r

Ty
i
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TR
A

Model 100 now hanging on an out-
side wall, scrolling the subject of the
sermon and today’s hymn numbers,
followed by the amount needed to
rebuild the steeple.

Once inside, just pick u comfort-
able pew and reflect for a moment
where the 20th century has brought
us. Then time to plug in. What’s that
shiny thing above the hassock? Yea
verily, it's a socket for the R5232, of
course. And L hope you didn’t forget
vour cable and have 1o borrow one
like last week. Plug in, log on, and if
you're 4 regular member, give your
password number.

R T W AT




L3

»

Now things can really get going.
The congregation has downloaded
those hymn numbers followed by
the very tuncs and words them-
selves. The minister, ready for bet-
ter or worse, plugs his machine into
the master pulpit socket. Into Basic
he goes and loads the latest version
of SUNDAY.BA. This sends the sig-
nal everybody's 100 is waiting for
and the first hymn is loaded from
RAM. A quick note to give every-
body the key, and we hear the cute
sound of lots of Model 100s accom-
panied by owners, eyes screwed up,
following the words on the display.
Just like always, Ms. Jones’ machine
is singing half a semitone sharp and
Mr. Evan's machine has been
tweaked to be louder than anybody
else’s. Old Ma Smith’s already aslecp
in the corner — her machine always
in a POWER OFF condition. Some
of the clever attendees — the ones
who leave their tunes on the Model
100 S1G — will have special sofiware
modules. Their machines sing des-
cants and little twiddy bits hbetween
verses. What a delightfully, techno-
logically holy sound!

EPSON MISCREANT. Afier that
bracing start, it’s time for 4 scrmon,
and don’t think you're getting this
downloaded at 19,200 baud for per-
usal later. Set those machines to 75
baud, darn you and see how long
you can stay awake.

And goodness gracious, isn't that
you he's_talking about? He's been on
CompuScrve again and caught you
saying those wretched things to that
miscreant who bought an Epson
HX-20. Nobody catches you blush-
ing though. They all think he’s talk-
ingabout them.

When it comes to collection time,
there’s no passing the tray with a
prestigiousd shake and a net outlay
of zero. This guy uploads fiscal state-
ments to all and sundry. And re-
member that password? That was
your credit card number and [ hope
your account is in order. That
steeple’s goLalong way to go yel.

So much for a simple Protestant
service. Life can be alittle more com-
plicated if you're a Catholic. You
musl take into account conlession,
Once again, a socket awaits, placed
discretely inside the confessional.
Hit the paste button: “Bless me fa-
ther, for I have sinned.” That was
easy.

Now to upload all that stuff you
shouldn’t've done but did yet again.
This culls for sophisticated soltware
from the pricst. He'll be on the look-
out for certain key words and assign-
ing an S¢ (sin quotient) to each of
them, “Two thousand four hundred
hifty-three Hal Marys at 110 baud”
W()n’t h(:' AN UNCOIMITION pCIldllCE.
Saunter up to the altar looking like
it was only 500 and edit the for-nexr
loop down trom last week’s value.
Plug in at the altar und wait while the
print statements are counted off and
checked against your cenfessional
entry file. That'll teach you to admit
to that again.

WEDDINGS, FUNERALS. Let's face
it, it could go on and on. What ahout
weddings, funerals — even christen-
ings. Imagine the family group hud-
dled round the font while a Model
100 picks a splenditerous name for
your seventh son. A quick dunk of
the kid followed by baptize this
child...” (short pause) FOR X = 1
TO RND(1y* 100:BEEF “,.Septi-
mus Norbert.” Stifled sniggers {rom
that rathag of a brother-in-law, who
as chance would have it, was only
playing with your Model 100 last
night. ITe seems to have added a few
names of his own 1o the “boys
names” data base. Just wair tillit’s his
turn — vou can slip in some airplane
andt car graphics into his kid’s name.
Watch him sign a check with that!

And who says Christianity has o
bear the fult thrust of this hi-tech re-
ligious onslaught? CompuFemple
would be a sure thing. The Compu-
Koran would download a new sec-
tion every day. Model 100s could be
titted with a compass to guarantee
no refigious utterances unless tacing
in an easterly direction (plus or
minus .5 radiant)

Well, I hope these meanderings
haven't offended anyone. My tele-
phone line was struck by hightning a
couple of months ago. It {razzled a
couple of chips in my direct-connect
modem. Now 1 figure me and the
Big Beeper are all square. If He’s lis-
tening, I pray He runs this:

10 FORX=1T04
20 READCH

30 PRINTCHRS(CH):
40 NEXTX

50 DATAS,77.69.78

work &
no piay
makes
Jack

a dull
boy. ..

2 games packages for your
relaxation and enjoyment:

MODEL 100 Games #1

Blockade - Your snake’ grows longer
as you hit the randomly appearing
targets an the screen! A cne or owo
player real-time game

Reversl - Cutflank your opponenti Play
against the computer or another human,

Frankensteln Adventure - Find all
of the necessary equipment o awaken
the monster,

Alexis Adventure - Sail the seas and
traverse the aslands 1o recapture your
kingdaom

MODEL 100 Games #2
Maximum - Outscare your opponcnt
or the computer Dy taking the higher
point squares and leaving a low point
choice for them.

Checkers - The classic gamel Play
against the computer or dganst a
human or have the computer play itself]

Amazing Chase - Outrun wo pur-
suers in a maze in this real-ime game
witn opricnal sound

Williamsburg Adventure - Szl
eat, shoot, and iaugh 1o find the golden
norsesneel

Choose etther of the games packages for
only $24.951

- alot of software for a htte silver

Ser yuur dealer or,
Wite or call us direct at EQ. Box 27101,
Santa Barbara CA 93121 |BOS| 966-1449
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By RICHARD RAMELLA

ketch Pad allows you to
quickly create an illustra-
tion and record it in a sec-
ond program which writes
itself from instructions in
the first program.

It’s like telling one robot to build:

another — to your exact specitica-
tions.

I've used the program to add
graphics to a logic-advenwre pro-
gram I wrote, to create a Model 100-
based Cyrillic alphabet for a friend
studying Ukrainian, and to illustrate
a program showing constellations. [
have transferred graphs, logos, and
other small art into computer graph-
ics by laying a transparent template
of the art on the screen and tapping
in the same shape below.,

SILHOUETTES. Best of all and least
frivolous, my children and 1 have
simply played with the program,
and from this play developed more
ideas. We have overlaid silhouettes
with graph paper and digitized the
image into the machine, then used a
short program to print versions of
the drawing.

The main program requires 32K
of memory to create the recordings
of illustrations, but the created pro-
grams run in fewer bytes than that.
The memory required depends on
the complexity of the drawing.

To aveid a program crash due to
memory lack, the only program or
file in the computer should be
Sketch Pad itself.

EYEBALL-BENDER. Program Listing
1, Sketch Pad, is the main program.
Listing 2, Examp, is an example of
the program created by Sketch Pad.
Listing 3, Clown, is a longer example
ot the created program, I won't fault
anyone who avoids the eyeball-
bending work of keying in Clown,
though you miss seeing a cartoon
clown’s face. 1 include the listing
only to point out that it was self-
created in less than five minutes, in-
cluding the intial drawing.

Sketch Pad’s basis is the same as
Eiwch-A-Sketch, the copyrighted
educational toy marketed by Ohio
Art Company. Listing 4, Draw, is a
short program that will easily fit into
an 8K system. Children may enjoy

GRAPHICS

using Draw in the same way they
play with Etch-A-Sketch, with an
added erasure feature. The player
may range over the entire screen,
and instructions for play are the
same as given ahead for drawing in
the program Sketch Pad.

Now let’s key 'in the main pro-
gram, Sketch Pad. Even if you are
used to typing Basic programs, you
may discover some apparcnl strangc-
ness, as in line 500, where perfectly
good Basic commands are assem-
bled within a string. This line and
others like it are correct. They are
ereated and passed on to a text ((DO)
file which ultimately becomes the
program which stores your art. I'll
cover that later.

SAVING SKETCH. Imporiant: Do
the following exacily to avoid losing
the program Sketch Pad from your
system. Type line 100 and tap enter.
Then type SAVE “SKETCH” and
tap enter. Then continue keying in
the program. If you have not saved
Sketch Pad, the creation of the sec-
ond program could erase Sketch
Pad from the system.

When you run the program, you
are first confronted by a prompt:
ENTER FILE NAME FOR YOUR
CREATION? Answer the prompt
with the title of your yet-to-be-
drawn composition. It must be six
characters or fewer, because it will
become the name of a text file. A
warning here: As you debug the
program during the keying in and
answer this prompt with various
nonsense names, you will be creating
text files that are probably empty.
Now and then, go to the menu mode,
identify, and kill these meaningless
files. Or else, use the same test name
for the file so there is never more
thanone. ‘

When you have named a file that
will be used when running the pro-
gram, the display blacks for several
seconds. Then a box is drawn at the
left of the screen and a single pixel

appears near its middle. This frame
contains 2,304 points which can be
turned on -as part of the drawing.
This is your canvas. Even with 32K
of memory, a larger area is impracti-
cal.

]

MOVING THE PIXEL. lour keys
move the pixel. The A takes it north,
the Z south, the < west and the >
east. If you depress the shift key as
you tap one of the movement keys,
the pixel will travel without printing,
and it is in this way that you can also
erase pixels.

As you begin creating the picture,
you will notice 2 number to the right
of the frame. It increases by one for
each pixel added and decreases by
one when you erase a pixel. You may
continue your art until this number
reaches 1,500, Then every pixel you
create will be accompanied by the
word limit and five beeps. This is a
signal you are approaching the
memory limir of the computer. You
may erase to bring the number
below 1,500, If you persist in adding
more pixels, the program could
crash. If you do and it does, don’t
write.

When your masterwork suits you,
all you have to do is tap the P on your
keyboard. With that single wiggle of
a finger, the new program’s creation
hegins. How long it takes depends
on how many pixels you used in your
picture. You will get a clue of prog-
ress by watching the area just to the
right of the frume. A descending
line of pixels will appear. A few sec-
onds after the line reaches the bot-
tom of the frame, the text file hold-
ing the code for the new program
exists. You will know it exists be-
cause the program Sketch Pad ends
with the announcement: SEE (FILE
NAME).DO FORART PROGRAM.

Respond to the announcement by
t{ping: RUN “FILE NAME”. 'l
clarify. If you called your art pro-
gram FROG, then type RUN
“FROG” and tap enter., This com-
mand creates a Basic listing of the
text file and runsit.

CHANGE CLEAR. When you run it,
you will see the art you have just
created. This second program kills
the text file version of itself the first
time you run it. You cannot run it
again without a slight modification.
It errs the second time because there
15 no text file of the same name to
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kill. So do this. Run the new pro-
gram once. Then type LIST 110-
115, For now you might refer to list-
ing 3, EXAMP. far these lines Fnl-
low the directions in the Remark line
15. Tt tells you 1o delete the charac-
ters KILL “FILENAME”: and
CLEAR from 15,000 to 100. If you
get an O8 — out of string — ervor,
increase the CLEAR 100 o CLEAR

200 and so on until you have cleared

just enough string space to run the

program.

These gentle changes turn vour
created program into something
which works every time. When
vou're satistied it won’t crash, type
SAVE “FILENAME" {or SAVE
“FROG” if that’s its name) and the
new program will become partof the

menu. It is a valid Basic program,
which can be run and stored on tape.

Given some cleverness and atten-
tton to the Model 100 manual, you
will be able to create several draw-
ings in different files, append them
and display more than one picture in
a program.

HOWITWORKS. Here's how Sketch

Program Listing I. Shetch Pad.

390 F=200 -

400 FORB=1T049

M0 FORA=1TO4? i

420 IFA(AB)=1THENGOSUB 690
430 (FLEN(G$)>230THEN GOSUB 580 |

SkefchPad
80MoGe 100 32K lelcnurd Ramelia”

440 NEXTA
450 PSET(A+5,B} -
. 460 NEXTB
N[FS])G THEN CLS . 470 GOSUB 580
*Taolong. Try ogcen ptecse 480 GS="100REM* "+FS+ TES 80 Model 100"

ORT=1TO50 . 490 PRINT #1,G8 r
OUND RND[1}*5000+50001 500 GS="MOKIL" +CHRS(34]+FS~+~ _ P
ANEXT _ *DO"+CHRS(34)+" 7 -
R . :CLEAR15000 = k ;
T 'GOTCHGGELSECLS o :DEFSTRC L : .
180 OPENF FOROQUIPUTAS1 P=+STRS(PA}+7 - : |
gr i s DIMCPY . BT
; 3 0 PRINT#1,55° .
20 P 520 GS=™000CLS -
gzﬂ LINE[D Q) (50 50]15 FORR=1TOP -

FORA=1TOLEN(C(R)}-3STEPA
G=VALMIDS(C(R).A.2)).
H-VALMIDS(C(R).A+2.2))

+ 250 /G ~=INK _ :PSET(G.H)
1260 F C="p" ORC="P"THEN 390 NEXTA.R"
(270 FC="THEN250 . 530 PRINT #1,6% L
280 F=A . _ 540 G$="1010GOTOIOIT -
- 200 .G=B Lo 550 PRINT #1.G5
- 300 1F C="A"ANDB>1 QRC="a" ANDB<1THENB=B4 | 560 PRINT @10,"See"F$" DOforcmprogrc:m
“3101F C="2"ANDB<49 ORC="7"AND <49 570 END
T THENB=B+1 580 IFLEN[GS)<4THENI?ETURN :
320 |FC="<"ANDA>1 OR’C—“"ANDA>1 590 GS=STRS(F)+ “C[*+53TRS(P)+*)="
2o THENA=A+] CHR$(34)+G$+CHRS(34) . ;
B IFC= 1" "AND A<49 ORC="" AND A<49 600 FORZ=1TOLEN(GS} = = .
THENA=A+1. _ 610 IFMIDS(GS.Z.1)=CHRS(32) !

";340 H=ASC(C) " - THEN GS=LEFTS(GS.Z- 1}+RIGHTS{GS LEN[GS) Z)
:;IF H=60 OR H=62 OR H 65 OR H=90 THEN PRE-| 620 NEXT

SET(F.G) 630 PRINT #1,G$

AlFG)=0 640 P=P+1 RS |
: M=V 650 GS="" Do |
<360 IF A(A, B}<>1THENV Vi 640 F—F+10
, 360" PSET(A.B) : 670 RETURN R 3
o v AF V1500 THEN PRINT @ 50, "Limit”; 680 END _ R

690 Q5=5TRS(A) IR

700 RS=STRS(B) ' .

NEXT- 710 IFVAL(QS)<10THEN Q3= “0'+@$
- PRINT @ 50 SPACES[S) - 720 IFVAL{RS)<10THENRS= “0"+|2$
370 A(AB)=1 e 730 G$-GS+QS+R$
L PRINT@SOV: - 740 RETURN
380. GOTO250 - . - 750 END «
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Program Listing 2. Example.
100 REM* EXAMP TRS-80Model 100

M0 KILL*EXAMP.DO"
©CLEAR15000
:DEFSTRC
b=
HDIMC(P)
116 REM * Make line above read
A10CLEAR0D
DEFSTRC
Pt
: DIMC(P)

(200 C)= "22192319241925192220252022
1252119222022 22222225222622272228
221923282319242824192520252125222525
252625272528262226252622272527222823

e 28242825287

coao 4000 CLS
o FORR=1TOP
FOR A=1TOLEN(C(R))-3 STEP 4
:G=VALMIDS{C(R).A.2))
H=VALMIDS(C(R).A+2.2))
PSET[G.H)
© NEXTA R
A010. GOTOI010

Program Listing 3. Clown,

100 REM * clown TRS-80 Mode! 100
10 CLEARIOD
:DEFSTRC
P=14
DIMC{P)
- 200 C(1)="030206023702410245020203040306033803
-+ 4103440302040604390441044304020506054005410542
. -0502060606090610061306170619062106370638063906
- 4006410642064306440645060207
210 C(2)="06070807110713071 7071907200722074007
410742070208060808081108130815081 7081908220839
- 08410843080209040906090809110M1 30915091 70M909
220938094109440903100410010°
220 C(3)="01014101610191022103710411045101812
o 1220122112221 2231224122512261227122812201230
- 121813241330130514061407440814091 4101411141214
) 13NN NN 48711 8142414°
230.-C(4)= *301431143214331434143514361437143814
- 3914401441144214431405150615071508150915101514
CASINB3 S B1H1B16184 715181524153015311 53215
- 3318341535153615371538153015"
240 C(5)= "40154115421643150614071608160M 61016
L AO12161 3161416151 6161 7161 81619162016211622
o 1623162416251626162716281629163016311632143316
S 3M6351636163716381639164016”
280 Cl6)="411642160717081 70HM 1N 71 742171317
AMIATIA MBI 73N FIN T AN 73317341 7351736
1737173817391740174117081809181018141812181318
1418151816181718191820182118*

g 1260 C(7)= "221826182718281829183118321833183418

35183618371838183184MBUN AN 31914
AN N929193219331934193619361937193819
L 3MN020112012201 320142015207

Pad works:

Line 140 dimensions variable A to
49 positions across and, as it turns
out, 49 posiuons deep. These are
pigeonholes for the 2,304 values of
X,Y coordinates. It takes up a lot of
memory 1o dimension anyrhing this
deeply.

Line 180 opens the text file you've
named in line 160. It waits to receive
material until your artis compilete.

Creation comes in a loop between
lines 250 and 380. Lines 300-330
change the position of coordinates A
(across) und B (down), depending
on the direction of your move. The
key to storage is any pixel left on
gives the array variable A(A,B) a
value of 1; otherwise it’s zero. Also in
these lines, the program keeps count
of the number of pixels that are on.
It the un-magic number of 1,500 is
reached, line 360 not only turns on
the pixel but sounds and flashes a
warning to tie things upand go on to
creating the recording program,

When you're ready to record, tap
the letter P, and line 260 sends the
action upstream to line 390, where
the new process begins.

LOOP LOOKS AT VALUES. Tn the
two loops between 400 and 460, the
program looks at the values of
A(A,B) — all the points in the grid.
If it tinds a pixel is on by virtue of
A(A,B) having a value of ], it goes to
a subroutine at 690. In lines 90—
740, the number values of A and B
are turned into string statements
and added onto a building string
represented by G$ before the pro-
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gram returns to the 400-460-check-
ing for-next loop. In the loop, if the
length of G§ is more than 230 char-
acters, it goes to another subroutine,
this one from line 580670,

A lot happens here. A tidy string
1s assembled to become a line in the
new program. Line 590 creates the
line number —F—, sets the name of
the new string value — C(1) and up-
ward — throws in needed quotes
and puts the string material of G$
between them. Lines 600-620 are a
loop which removes all spaces from
the stiing. Line 630 seods e G3
value to the file you have created.
For an example of the result, look at
line 200 in listing 2. The numbers
between the quotes are the vilues of
the PSET(X,Y) coordinates of the
artyou have drawn,

When all the points of the art's
frame have been checked, given
values, turned into strings, and sent
to the new program, the program
Sketch Pad ends by creating the
other lines required for the new pro-
gram. This happens in lines 480—
R70. Notice, in a line 100 remark, it
names the program as you've named
1L,

NEW PROGRAM. Last, lets look at
listing 2 to see what the new pro-
gram does,

In this short program which re-
cords a small geometrical shape, line
200 contains the jammed-together
numbers of the coordinates of each
PSET point to be turned on. Line
1000 has two loops. The first, FOR
R=1 TO P, addresses each array
value in the C(X) lines. The other
leop goes through the C(X) mate-
rial, hitting every fourth character.
At each stop it turns the first two
string numbers into the numeric
value for the across point on the axis,
the second two into the down value
on the axis. Then it PSETs all these
values.

That’s it, except for a final bit of
advice. The educational toy Fich-A-
Sketch, described earlier, is ervaser
by holding it up and shaking vigor-
ously. All three children on whom I
tested the short program Draw tried
to do the same thing to the Model
100 when they wanted new displays.
If capital punishment is outlawed in
your state, you might be wise to drill
the child briefly on depressing shift-
break, then typing RUN and tap-
ping enter to start anew display.
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270 C[8)= M92020202120222026202720282029203020
33203420352036203720382011211224 3241421182120

21222124212621282‘?30213421352436213?2112221822 --:': RS

2022222224222622282230223522" -

| 280 C(9) “3620372203182329239423262330238723.
T MDA182421242424272430243824112519252025242598

252925382511 2615261626222624262626322633263826
1227152716272327242725273227°

200 C(10)="3327372713282428362814291929292935
201530203022302330243025302630283034301631213
122312331243125312631273133311632163223322432
25323232333214331533173331333333"  + .

300 C(11)= "3433133414341834303434343534123513 -
351935243529353535363511361236203628 363636373
610371137213727373737383709381038223823382438
25382638383839380839093939394039" .

310 C(12)= "0740084040404140064107 414141424105
420642234226424242434204430543434344430344044
42344264400004504024503454545645014602464640
A7460147474748470148484849480149° -

320 C(13)= "0249034904490549064907 490849094910
A91149124913491 44N 549164917491 84919492045214
922492349244925492649274928492949304931493249
33493449354936493749384930494049" ¢

330 C(14)= 41494249434944494549464947494&4‘?4949”

1000 CLS
FORR=1TOP
FORA=1TO LEN(C(R)) 3 STEP 4
:C=VALMIDS(C(R).A.2))

H=VAL(MIDS(C(R).A+2.2))
PSET(G.H)
NEXTA.R

1010 GOTO1010 ¢

Program Listing 4. Draw.
100 REM * Draw *

TRS-80 Model 100 8K
/Richard Ramella *
10 CLS
120 CLEAR100
130 DEFSTRC
140 CLS
180 A=25
160 B=25
170 LINE{0.0)-(239.63).1.B
180 PSET(A.B)
190 C=INKEYS
200 [FC=""THEN190
20 F=A
220 =B
230 FC="A"ANDB>1ORC="a"ANDB>1THENB=B-{ . -
240 IFC="7Z"ANDB<620QORC="2"ANDB<6ZTHENB=B+1

" 250 IFC="<"ANDA>1ORC=""AND A>1THEN A=A-1
260 IFC=">"ANDA<238ORC=""ANDA<238 THENA=A+1 .
. 270 H=ASC(C)

FH=600RH=62 ORH=65 OR H QBTHEN PRESET[F G)

.. 280 PSET(AR)
1290 GOTO190
"/ /300 END 4

R
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- YOU OWN A MAGNIFICENT ;.
| LITTLE MONEY MACHINE |

3 it can go to work and literally start printing money for you right in your area. The opportunities for marketing and operating a simple
computer business have never been greater,

Any computer can do the work for you. A man in Washington State makes
3500 o day with a TRS-80 mode! I and our Report #163.

You don't need to ba a programmer cr a techniclan—if you can turn your computer on, run a program on it, you can build a substantial
income in your spara tima and have a lot of fun dolng it.

C.B.L.E. offers you a choice of 100 opportunities to turn your computer into a monay machine. You are bound to find one or more you
would enjoy, be good at and be able to make yourself a little or a lot of money.

Chack our list—it will show you a whole new world of oppertunities—and you can examine them risk free—we back our reports with a
full money back guarantea,

Remeamber this: Tomorrow’s fortunes are going 1o come from today's technology. You now own that technology—why not start using it
to improve your lot in life?

It's being done by others right now. A man and wife in Arlzona are making $4000 a month using the methods in our Report §102—a man
in Texas |s earning $800 a week apply!ng the techniques in our Report §108—a housewife In lowa is making $750 a month with only a
coupie of hours a day using the methods In our Report # 155—a teacher working only in the evenings is making $1100 a month using the
; methods in Report §165—there are hundreds just like these making a living or extra income using the methods in our “HOME COM-
f PUTER BUSINESS REPORTS.” i

THE TIME TO ACT IS NOW—remember, all you have to know is how to get your computer up and running—how to keystroke in the
data--eave it—load it—and print it. The computer doee the rest, worke 7 dayes a week, never wantse a vacation, never asks for a raise,
! and your biggest job will be carrying the money to the bank.

; 100 HOME COMPUTER BUSINESSES
L THAT WILL SHOW YOU HOW TO MAKE MONEY NOW!I

€101 Start an Executive Recrulting & Employment C141 Star a Secretarial Service 995 (166 Prepare Pel Findncial § 9.95
Service 10.95 €142 Operate a Travel Planning Saervice 14,95 187 Plan Trips for Private Pilots 14,95
€102 Aun a Computer Cusiom Dlet Service 1085  C143 SatUp Computer Schools ¢85 C188 Sell Computer Kits 11.95
: 103 Sell Computerized Custom Exercise Programs10.85  Ci44 Operate Computer Camps 11.95 C1EB Write and Sall Poetry by Computer 905
j G104 Be an Economic Foracaster 1295  C145 Become a Computer Conaultant 10.05 G170 Start & Qperate a Computer Club 1295 i
4 C105 Start a Computer Tax Service 1195  C148 Start an Apanimant Locating Service 1285  C171 Create Customized Computer Posters 9.95
C108 Market a Tax Service Renta! Plan 1295  C147 Locate Housae Reniais by Computer 1298 G172 Operas a Softwae Exchange Service 12.95
C107 SetUpa Computerized Dating Service 1185  C14B FAun a Typesetting Service 1195 C173 Sall a Restaurant Pricing Service - 99%
C108 Enter Multi-Level Computer Sales 1485  C149 Setup a Barler Club Service 995 G174 Design Crossword Puzthes by Computer 9.85 !
C109 Sall Computerized Sales Leads 1285 (150 Keep Records for MultiLevel Markating 996 G175 Balance Gheckbooks for Profit 885 |
! C110 Be a Typing Biroker 1195 €151 Sell Logal Mailing Lists at $1 Per Name 995 €178 Set Up a Custom Loan, Annuity & Interest
C1t1 Market Computerized Formula Mixes 1385  C152 Runa Computer Classified Newspaper 11.95 Calcutations & Analysls Service 10.96
112 Uniqua Computar Reminder Sorvica 905 C153 Drogramming Gamas For Market 1305 G179 Bacome a ai Budpet Managament
G113 Starl a Computer Roommaite Service 985 €154 Sell Stock Market Advice 1395 Consultant i 10.85
Ct14 Publish a Computerized Advertising Cost C155 Start a Bookkeaping Service 1096 €180 Runa Menu Planning Service 10.95
! Newsletter 10.95  C156 BeaUsed Parsonal Computer Broker 1395 C1B1 Start a Coin & Stamp Collection
C115 Run a Computerized Press Release Service  11.85 G157 Customize Sales Letters for Salespeopie 885 Irwantorles & Values Service 995 i
G116 Compile a Local Whao's Who Diractory 905  C158 Set Up a Gomputerized Corporation C183 Design & Sell Computer Programs )
C117 Operate a Computerized Collection Letter Filing Servica 295 for Farmers 1385 b
Vi 11,99 G159 Mun a Guslum Elclunlc Mall Sydturmn 11.85 G104 Get Up a Personal Library [
G118 Start a Local Market Survey Service 13.85 C180 Profit from Compulerized Music Systems 1485 Cataloging Service 995 [
C119 Sell Gomputerized Handwriting Analyses 1485  C181 Sell Custom Educational Programs 139856  C185 Organiza a Computer Carpooling Servica 005 '
C120 Run a Computerized Astrological €182 Use Your Computer to Teach Foreign G196 Operate a Legal Ressarch Sarvice 1305 3
Chan Service 1395 Languages 1095 G188 Offer Estate Planning Services 10.95 i
G121 Market Gom(gmadzad Blorhythms 935 (163 Startan Information Research Service 1395 G189 Starta Property Analysis Service 9.95 i
G122 Operats an Urder Proceasing Service 1485 G164 Run a Genealogy/Family Tree Service 1485 C190 Sell Horsa Race Handicapplng Systams 10.95 4
€123 Hun & Real Estale Listing Service 1295 €185 Tutor Children at Home 1285 G191 Set Lip an Accounis Fayable Sarvice 11.88 E
C124 Sell Computerized Legal Forms 1295 . G192 Keep Stets for Littie League Teams 3
C125 Provide Computerlzed Loan Packages 995 EACH for Profit 9.95
C126 Qperataa Sggclalty Locating Service 285 REPORT €193 Provide Cost Estimates for Remodeling
C127 Profit from Computerized Map Sales 1285 CONTAINS & New Construction 1395
C128 Create Pro-Formas for New Businesses 14.95 EVERYTHING G134 Start a Bowling Team Stats Service 89.86
C129 Aun a Payroll Preparation Sarvice 13.06 YOl NEFD TO C95 Toach T IH? Praxfit Qo5
130 Write Lease or Buy Analysis Reports 9.95 KNOW TO C196 Start a Flanting Timas Newsleatter 995
G131 Complle Cost Estimates for Printers 1085 SUCCEED C187 Sell Inventory Controla for
C132 Start a Rare Book Locator Sefvice 10.85 IN YOUR Small Businesses 11.85
C133 Unique Recipe Service for Gourmets 10.85 COMPUTER G198 Plan Auto Trips by Computer 8.85
C134 Start a Vitamin Reguiramant Sarvice 1195 BUSINESS C199 Bacoma an invesimant Analysis Advisor 9.95
G135 Market Computerized Energy Surveys 1165 C200 Analyze Home Security Systems 1495
(136 Create SBA Financing Packages 1445 G202 Pwomote Local Computer Shows 132.85
C137 Establish Business Values for Buyars Big 8x10 C203 Run Computer Clubs for Kids
and Sellers 1295 Feports for Profit 12.96
€138 Publish a Computar Newslatter 1395 32 to 108 pages G204 Start an Accounts Receivables and
€130 Write Start-Up Plans tor New Businesses 1495 Statemeant-Malling Service 11.96
G140 Enter the Spons Forecasating Business 1295 C206 Seil Computer Programming Courses
%{ Copyright © 1883 MBB Publishing
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—_— SAVE
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GIFTS FOR PROBLEM-SOLVER
~“WHEN YOU GIVE A PORTABLE T

BK Model 100 24K Model 100

79900

As Low As 545 Per Month

On CitiLine Credit

On CitiLine Credit

Choose from Four TRS-80 Portables. This Christ-
mas give the gift that will be appreciated the whole
year round. A portable computer from Radio Shack
is ideal for anyone with tough problems to solve—from
student to scientist, business person to hobbyist. And
each is a powerful computing tool you can take with
you anywhere,

TRS-80 Model 100. Place a Model 100 under the tree
for that busy executive or college student in your fam-
ily. It's so small it fits in your briefcase with room to
spare—itweighs just three pounds and measures only
2x 117 x 8'/2"! Use Model 100 at the office, school
or while travelling, because it works on batteries or
optional-extra AC adapter. Five easy-to-use, built-in
programs let you go to work at once. It's ideal for use as
a personal word processor, appointments calendar,
address book, phone directory and telephone auto-
dialer. What's more, Model 100's built-in direct-
cunnecl elephoune modem lgls you access major
information services and communicate with other
computers with just a few keystrokes!

99909

As Low As 556 Per Manlh

Fydie Fhaek

JPIPNUUNUp 00

JIPPPPLLL=B08E
JEODUUWWeeEow oOoE

Pocket 65595
Computer

Loaded With Features. Model 100 includes a parallel
printer port, RS-232 serial interface, cassette port,
40-character by B-line display, full-size typewriter key-
board, eight function keys and four control keys. Mem-
ory is expandable in 8K increments up to 32K so you

can write longer programs or store more data. Full-
featured BASIC includes full string handling, complete

file operations, multi-dimension arrays, 14-digit
double-precision accuracy, 240 x 64 dot-addressable
graphics and five-octave sound generator.

TRS-80 PC-4. Our lowest-priced TRS-80 pocket com-
puter makes a perfect stocking stuffer! Store up to
10 short programs in memory (or combine the pro-
gramming area for longer programs). Enter BASIC
commands with just two keystrokes. Features an ex-
pandable 544-character memory and a 12-character
display (scrolls to 62 characters). Measures
Slex B1/2x 234" The PC-4 Cassette Interface
(26-3651, $39.93) lels you slure programs and dala
using an optional cassette recorder. The PC-4 Printer
(26-3652, $79.95) prints 20 characters per line.
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PC-3
Pocket
Computer

95 Reg.

26-3590 199.95

99

TRS-80 PC-3. It's small enough to fit pocket or purse,
yet gives you real computer power! Programs easily in
Pocket BASIC. Features 16 arithmetic and 8 string
functions, 24-character LCD, 1438-character memory,
10-digit accuracy, 2-digit exponents, multiple state-
ments, arrays, edit and trace modes. Measures just
*fs X 5716 X 2%/4” and weigns four ounces. Lomes

with batteries and manual. Add the Printer/Cassette
Interface (26-3591, $119.95) and choose from our li-
brary of ready-to-run software.

TRS-80 PC-2. A hand-held computer with power and
speed that rivals many desktop micros, yet measures

Radio fhaek

The biggest name in little computers®
A DIVISION OF TANDY CORPORATION
Cincle Mo, 19 an Reader Sanvice Card

Save 550 on the PC-2
Pocket Computer

149

95

P6-3601

only 1'% 7116 x 33/e" and weighs just 14 ounces!
Fully-addressable 7 x 156 dot-matrix LCD for graph-
ics, plus upper and lower case characters. Expand-
able 2640-byte memory. Add the Printer/Interface to
create spectacular four-color charts and graphs or to
use ready-to-run software.

TRS-80 Computers Are Available Nationwide.
Drop by any Radio Shack Computer Center, participat-
ing store or dealer and pick up the portable computer
that's best for your favorite problem-salver,

Send fur @ Irew copy of vur 1984 TAS-80 Calaloy.

| Mail To: Radio Shack, Dept. 84-A-T94
300 One Tandy Center, Fort Worth, Texas 76102

: MAME — S

l ADDAESS APT -

I CITY B STATE _ZIF

I_H:-E-"HC-\E - |
PC-2 sale ends Dec. 31, 1983 Frices apply &l L'ﬂ?flf;:Eu::IE ':-l_n;:_v‘_'o_ll-'_

Mol & 3 ragistared trademark of Micrasafl Cong







RAMP UP YOUR
MEWS TO 32K
WITH PLUG-IN CMOS

Even if the inside of a computer gives
you cause to shudder, you can easily
add memory to your 100.

By SCOTT L. NORMAN

ou can never have 100

much memory. [ think it'sa

good bet that additional

RAM is the first “accessory”™

purchased by most owners
ol personal computers. 1 know
IIICII]()TV llpgrades were fI'( (lll(‘ﬂt dC-
quisitions in the early days of my as-
sociation with the "TRS-80 Color
Computer, and it was obvious (o e
from the beginning my Model 100
was going to be tweated 1o as much
memory as il could take. That's why
I started off with a 24K muchine,
rather than testing the waters wich
8K and building up slowly. After all,
we have a lot of business to transact,
my portable and I.

No matter which configuration
you have, the need for more mem-
ory soon becomes recal enough, 'The
question is how 1o go about taking
the next step. Radio Shack Service
Centers can do the job for you —
provided they have the necessary
chips in stock and provided you
don’t mind paying top dollar. A
number of independent vendors are
offering 8K RAMs vou can install
voursell, though, and T thought it

HARDWARE

might be ol interest o show you how
simple the job can be. After all, no
one is immune to saving a lule
money —mysell included.

Let me remind yvou why the topic
Oi memaotr V upgrdd( 5 (lCSCrVCS anar-
ticle at all. 'The Model 100°s ability (o
run for hours at a time on dry-cell
power, and its ability o retain infor-
mation in RAM with the power “oft,”
arise from its use ol CMOS (Comple-
mentary Metal-Oxide Scemiconduc-
tor) circuirry.  Integrated  cireuits
tabricated with CMOS technology
are veritable misers when it comes to
the use of electrical power,

CMOS CATCH. There's a catch,
though: CMOS IC chips are fairly

sensitive to static electricity. Elabo-
rate precautions are taken in CMOS
tabrication facilities to ensure the
circuits ure not exposed to unex-
pected voltage surges during man-
ufacturving, packaging, or testing.
Workers wear special anti-static gar-
ments, walk on anti-static mats, and
may cven be grounded o their test
equipment with specal conductive
“bracelets” and cablcs.

This need for caution has given
CMOS circuitry a rather spooky
reputation. Many Model 100 users
— especially people with nontechni-
cal backgrounds — have questioned
whether anyone short of an inter-
ested circuit engineer can handle the
chips atall. They are frequenily con-
cerned aboul the well-being of the
entire computer, as well as for the
add-on memory module,

Perhaps I can allay those fears.
The purposc of this picee is to dem-
onstrate that with just a licle care,
any Model 100 owner can upgrade
the memory in his or her machine.
Even “care” may be oo strong a
term; let’s _|ust say that a little com-
mon sensc is all that's required.
Don’t wait until the relative humid-
ity in your work area is hovering
around the 20 pereent mark, don't
handle the chips while doing a sofi-
shoe dance on a wool car pel don't
go petting the cat while you're doing
the upgrade, and you'll do just fine.
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IOTA CHIPS. To get specific about
the job illustrated in the accompany-
ing photos, 1 recently used one of
Iota Systems' 8K modules to bring
my 24K machine up to 32K. Its $85
price tag takes the module out of the
pocket change category; I prefer to
think of it as costing just over a
penny per byte! In any event, you
can save up to $50, relative to Radio
Shack’s list price, by doing the up-
grade yourself.

My computer was already equipped
with a socket to plug in the module.
The whole job canie down 10 4 1nat-
ter of opening up the Model 100’s
case, plugging a memory module
into its socket in the correct orienta-
tion (there are only two possibilities),
and buttoning everything back up.
Should you attermpt the job, just re-
member it's necessary to save all of
your programs and data files to tape
first, since the computer’s memory
switch has to be turned off. That cer-
tainly shouldn’t present a problem,
and lota Systems’ brief instruction
leaflet will scracely let you go wrong
in any of the other steps.

The photographs and their cap-
tions tell the story pretty well, 1
think. I would just like to add a few
remarks.

First, the memory chips supplied
by Iota are exactly the same as those
used by the manufacturer in the first
place: Hitachi 6117s. Each 8K mgd-
ule consists of two chips bonded to a
ceramic substrate — the arrange-
ment used in the original memory,
There’s no need to be concerned
about getting inferior merchandise.

Photo 3. Loosening the 100's halves.
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KITCHEN TABLE JOB. In the second
place, note this really is a kitchen
table job, that’s the Norman family
table (and kitchen) in the photos,
The only major precaution in sight is
the towel I used to cover the work
surface; this provides seratch protec-
tion for both the Model 100’s display
and the table itself. No elaborate
anti-static precautions were used.

Photo 2. Disassembling your Model 100.

Photo 1. Everything you need for your upgrade.

e ]

PHOTO 1. Now, let’s get to the up-
grade process itself. Photo 1 is a por-
trait of everything needed to do the
job. And then some: the Model 100
itself, the Iota Systems memory
module sitting in its protective case,
the perfectly clear instruction leaf-
let, and a pair of screwdrivers. Actu-
ally, only the Phillips screwdriver
nearest the camera is really re-
quired; I just used the second one to
help seat the module in its socket.

PHOTO 2. Once the memory power
switch on the bottom of the com-
puter has been set to the off position,
you can proceed to open up the case.
The AA cells can be left in place.
There is one Phillips head screw in
each corner; unscrew them until
they are loose in their recessed soc-
kets, then turn the computer right
side up and let the screws fall onto
the towel.

PHOTO 3. Now you can actually sep-
arate the halves of the case. Pry them
apart by hand; the instructions cau-
tion you against using a screwdriver
or other tool, which might damage
some of the internal compoucnts,
Your fingernails are really enough
to get things started. I found it best
to take it easy and slip the top off in
stages; I wound up working my way
around the case twice before the two
parts were clear of each other. A
word of warning: don’t try to sepa-
rate the two sections of the machine
by any great distance; they are con-
nected by cables which have very lit-
tle slack. just lift the top and swing
it to the right, as though you were
opening the back cover of abook.




)
AFTER YOUR RAM’S IN, TEST IT WITH THIS PROGRAM
10 REM RAM TEST PROGRAM : VERSION 1.0 340 PRINT “THIS RAM TESTER WiLL DESTROY ALL*
’ 15 REMJULY 31,1982 350 PRINT "PROGRAMS IN THE COMPUTER, $O YOU MUST"
20 REM IOTA SYSTEMS 340 PRINT “SAVE ALL OF ¥YOUR PROCRAMS TO CASSETTE”
30 REM 756554360 370 PRINT "[OR DISK) INCLUDING THIS PROGRAM,
40 REM writlon by GARY MUHONEN 380 PRINT "BEFORE RUNING THIS PROGRAM.*
50 REM THIS PROGRAM TESTS THE OPTIONAL 350 PRINT
60 REM RAM IN THE MODEL 100, IT TESTS 400 PRINT "PRESS ANY KEY TO CONTINUE..."
70 REM THE OPTIONAL 8K RAM 1,2, and 3 AT 410 AS-=INPLTS(1)
80 REM HEX ADDRESSES C000, AOOC. and 420 CIS
%0 REM £000, RESPECTFULLY. THIS PROGRAM 430 PRINT “TO END THE RAM TEST PROGRAM. PERFORM *
100 REM DOES NOT TEST THE Gih BK RAM AT 440 PRINT "AHARD RESET, THIS IS DONE BY”
0 REMEQQD, AS THIS PROGRAM RESIDES 450 PRINT *PRESSING CTRL-PALISE-RESET ALL AT ONCE "
12 REM THERE. (MOTE: THE Oth RAM 400 FRINT “OR HOLD CTRL-PAUSE AN TURIN THE ©
114 REMMODULE IS THE FIRST 8K RAN 470 PRINT "COMPUTER QFF AND THEN ON,
M6 REMMODULE, AND ITIS THE ONE IN A 475 PRINT
17 REMSTANDARD 8K MODEL 100 FROM 480 PRINT "DO YOU WANT TO START THE RAM-TESTERT”
M8 REM RADIC SHACK, 450 AS=INPUTS(1)
120 REM THIS PROGRAM CLEARS 472 IF AS="N" O AS— " IHEN S1QOFP »
130 REM ALL OF THE FILES IN THE MODEL 494 IF AS—"Y* OR AS="y" THEN GOTO 500
140 REM10Q, AND A HARD RESET 456 BEEP : GOTO 480
150 REM (CTRL-PAUSE-RESET] 1S REQUIRED 500 REM WRITE MACHINE PROGRAM TO MEMORY AT E100 (HEX)
160 REM TO RESTART THE SYSTEM. 505 CLS : PRINT "WRITING BINARY PRCGRAM TO MEMORY....
1/ REM "77m = BACK UP ALL HiEES #**#+#
180 REM **™~** BEFORE RUNNING ****~ 510 FOR =57600 1O 57801
190 REM ****** THIS PROGRAM ™+ ** 520 READ.J
195 CLS 530 POKEI,J
. 200 PRINT "JOTA SYSTEMS RAM TEST PROGRAM 540 NEXT|
210 PRINT “THIS PROGRAM TESTS 600 REM CALL THE MACHINE RAM TEST PROGRAM
220 PRINT *OPTIONAL RAM # 1 (CODO-DFFF), Bk It 16k" 610 CALL 57600
230 PRINT 2 (AQCO-BFFF) 16k o 24k 1000 DATA 205.49,66,30,18,205 24 225,30,33,205,21,225.30,48 205
N 240 PRINT * 3 (BDO0-9FFF] 2k i 32K” 1010 DATA 21,225,198,3,225,205,11,226,4,0,205,111,225,205,82 225
250 PRINT 1020 DATA 19A4,61,225,6,258,205,111,225,205,82,225 104,61,295,6,7
260 PRINT "PRESS ANY KEY TO COMTINUE, . 1030 DATA 205,111,225,205,82,225,194 &1 225 205 169,225,201 205 183,225
270 K$=iNPUTS(1) 1040 DATA 201123.230,15.7.7,7,7.7.198.128,103.198 32,87,46,00,201
275 CLS 1050 DATA 205,65,225.72,62,7.184.,194 94,225 129,79 121,190,202.102
280 PRINT "THE PROGRAM WILL TELL YOU WHICH" 1060 DATA 225,62 1,201,35,122,188,194,86,225,62,0.201,205,65,225
200 PRINT "RAMS TEST GOQD, AND THOSE WHICH TEST” 1070 DATA 72,62,7.184,194,123,22512%,79.113.,35.122,168,194,115,225
300 PRINT "BAD. MISSING RAM MODULES WILL" 1080 DATA 201,62,82,205,68,75,62,65,205,58,75,62.77 205 68,75
310 PRINT “TEST AS BEING BAD.” 1090 DATA $2,32,205.68,75,123,230,240,15,15,15,15,198,48,205,48,75,42,32
320 PRINT 1095 DATA 2015 ,68.75
330 PRINT “PRESS ANY KEY TO CONTINUE, * 1100 DATA 201,62,79.205 £8,75,62,75,205,68,75,205.34 66,201.62
335 AS—INPUTS(1) MG DATA 06.205.08.75,62,63,205,68,75,62,68,208,64,/5,205.34
336 CLS 1120 DATA 66,201
WHERETO GRT CMOS RAM
Tandy Comoration Holmes Engiineering. Inc. Puple Computing
1500 Tandy Center 5176 Green Pineg Drive 4807 Calle Alto
Fort Worth, TX 76102 SaltLake City, UT 84107 Carmnarilio, CA93010
$119.95 plusinstallation foreach 8K RAM  801-261-5652 805-987-478
241 1r. BBS 801-258-1103 BK RAM
8K RAM $75.00 each 569.95
2ormore $70.00 each
PC Design Electronics
’ 66040 Gratiot lota Systemns
Richmond, Mi 48042 1690 Day Valley Road
313-293-663% Aptos, CA 25003
' 8K RAM 408-684-0482
$64.95 each 8K RAM $85.00 each
3Jormore §59.95 each 2ormore $80.00 each
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Photo 4. The inside of your 100.

PHOTO §. My daughter is pointing
to the expansion RAM socket. The
“stock” RAMS are located just to the
right of her finger: three, two-chip
modules soldered to the printed cir-
cuit board. An 8K machine would
have one soldered module and three
empty sockets, The sockets are
clearly marked; if you are upgrad-
ing from 8K to 16K or 24K, you
must be careful to insert the new
RAMs in the proper spaces. The
Iota instructions include sketches of
the proper arrangement.

KGN G,

Photo 6. CMOS RAM as packaged by Iota.

PHOTO 6. This is the memory mod-
ule. The two CMOS chips are bonded
to a 26-pin ceramic substrate, and
the whole thing is shipped “plugged
in” to a block of conductive polyure-
thane foam. There’s a small notch in
the left-hand edge of the substrate,
which should point toward the bottom
of the Model 100°s case when the .
module is installed. Once again, just
notice which way the notch points in
your computer’s stock memary.
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Photo 5. Socket for CMOS chip.

PHOTO 4. Now the machine is open.
The keyboard and display are in the
right-hand section (keyboard to-
ward the camcra). Note the short,
flat cables which link the two printed

- circuit boards; they limit your free-
. dom to move the two parts of the

Model' 100.

Photo 7. Seating new memory.

PHOTO 7. Plugging in. You can
minimize any worries about damag-
ing the chips by handling only the
ceramic substrate. Take your time

and work the module down into its
socket a little at a time. My technique
for inserting ICs is to “rock” them
into place after lightly inserting all
pins.
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Fhoto 8. The magic number,

PHOTO 8. With the new RAM in
place, the computer can be reassem-
bled (watch those cables!) and the
memory power switch turned ON
again. Then it's time to turn on the
regular power switch, Notice the

29638 bytes of free memory; that's
the “magic number” for a 32K
machine,

1 told you it was a simple job. Just
ta be on the safe side, though, every-
one should have a memory-test pro-
gram te diagnose any flaws that
might arise. There are a number of
such programs making the rounds

ENTER

these days, including one on the

CompuServe Model 100 SIG. That
program was kindly provided by
Sheri Talbott of lota Systems and i
listed here (see program listing).
The documentation is contained in
the listing. Nowe any programs in
RAM will be destroyed by the tester
and should be saved on tape first,

By David A. Lien

Ciircle Mo, 20 on Reader Sanioe Cand
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PRINT USING BUQ. The program it-
self is pretty straightforward. The
main work of disassembly occurs be-
tween lines 30 1o 800, Linc 900 prints
each line with a PRINT USING state-
ment. I've taken the precaution of
using a literal string in this statement
because there is a reported bug when
the function is inveked with a string
variable as a field specifier. This
statement can be easily modified to
change the output format — just
alter that field specifier literal.

Five columns are used in each dis-
assembly output line, The first col-
umn is the hexadecimal address of
the opcode at each line. Second is a
column containing the byte or bytes
of the opcode itself. Third is the
mnemeonic of that opcede as eriginal-
ly specified by Intel Corporation.
Fourdy is dhe operand (if any) used by
the operation. (This can be an 8085
register name, an address in mem-
ory, or a combination of the two.) In
the fifth column, I've added a feature
purely for convenience. A comment
will be placed here displaying any
ASCII character used as an operand
in a CPI or MVI opcode. This can be
especially helpful in unravelling un-

familiar routines.

Lines 10 to 25 request the parame-
ters to be used by the program. First,
a prompt is issued for the address
range of the disassembly. This
should be entered in hexadecimal,
with upper and lower case being ac-
ceptable. A check is made to see that

valid hexadecimal characters were
entered and the end address is
higher than the start address. The
prompt will be repeated if an error is
detected.

Secondly, a prompt is given for an
ourput file name. Hitting the enter
key at this point sends the listing to
the Model 100's display. If you want

ELF 1 +1

+ More!

ELF-COP FILE UTILITY

Police your datall

and Report file sizes.
TM - Tandy Corporation

CALCULATOR

Why carry your computer and calculator?
ELF 1+ 1 turns your computer into an easy
to use calculator. Features: Entry, Total &
Memory displays; % key: Auto-Constant;

Backup all or specific files to any device.
ELF-COP will alsc Copy, Rename, Delete,

Get more use from your Model 100"
Let the Elves help!

ELF-WRITER

Expand your TEXT processor!

Features: Variable margins; Pagination; Head-
ings & Footings; Embedded printer codes;
Formatted viewing mode; And Much More!!

ELF-BANKER

$249° EACH

Price includes shipping.

- INTRODUCTORY OFFER -
BUY 3 & GET THE 4th ONE FREE

Evaluate your bank!!

Caiculate Compound Interest, Mortgage
payments, Lease vs. Buy Analysis, And
Much More!!

Send the coupon below 10: -

Ceres Software Inc.
4303 SW. Chesapeake Ave.
Portland, OR 97201

{503) 245-9011

B Please send me on cassetie: _

O ELF1+1 O ELF WRITER NAME
i O ELF-COP [ ELF-BANKER STREET:
' 1 All 4 ELF Products ]
I , . .
! [1 Check for_____ enclosed " SIATE: ap: !
i (1] Send CO.D. TELEPHONE: |

—— e s o — —— e o e e b N T T T T — ——— " 0 S T ————— T " — L S ——————
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a hard copy, type LPT:(enter). File
specifications can be anything con-
forming to the regular Model 100
foriuat. For instance, 4 six or less
character filename will send the out-
put to a RAM text file with a . DO ex-
tension. This is where the simplicity
of the machine’s file handling comes
into its own. The output can be sent
to any device just by specifying a valid
device name at the second prompt.

HEX CONVERSION. Lines 1000 to
1050 perform conversion from hexa-
decimal to decimal. Q% is the input
and Q is the output. Q will contain
=1 if the string Q% doesn’t contain a
valid hex address. Lines 2000 to 2060
perform the conversion the other
way round. Q is the decimal input,
and Q$ is returned to the caller with
a two or four character hex string.
Other Intel- -type formattmg such as
adding “+” or “—" signs or append-
ing “H” as appropriate is accom-
plished in lines 2000 onwards.

When confronted with a disassem-
bly, here are some hints which can
help with a cold disassembly.

For a start, no serious work will he
accomplished without a printout.

Once you've got this, break the task
down into manageable chunks, Look
for RET and JMP opcodes; these can
be regarded almost as periods at the
end of sentences. They often repre-
sent the end of a section of code,
Take a rider and draw a line under
such instructions — it breaks up a dis-
assembly into its constituent parts
which you can attack section by sec-
tion. The disassembler could even be
modified to automatically draw such
a separating line,

Opcodes are another thing to be
on the lookout for. It's because these
are so important that I incorporated
the comment column with ASCII
codes. CPI means “compare im-
mediate”; the code at this point is
asking a questlon By knowing what
the question is, you have some un-
derstanding of what 1s happening at*
that point in the code.

CONDITIONAL JUMP. The occur-
rence of a conditional jump is
another of the more usable clues. If
CPI instructions are the most obvious
forms of question posed by the code,
then conditional jumps are the most
obvious forms of answer. Take this

piece of code from the Model 100
ROM:

ADCFFE AD CPl ADH
ADDICACC22J7 22CCH

The first line of code is asking, “Is
the rharacter in the A register an
‘M’?” The second line answers, “If it
is, then jump to location 22CC hex.”
These five bytes are taken from the
section of Model 100 ROM which dis-
tinguishes between a Basic SAVE or
SAVEM instruction.

Unfortunately, not all sections of
machine code are so obvious, but at
least a start can be made by looking
for the easy bits. Without a disassem-
bler though, you'd spend an inordi-
nate amount of time finding these
slices of code. In fact, with a large
project, it takes less time to write a
disassembler from scratch than it
does to hand-disassemble hundreds
or thousands of bytes.

From now on, when your mouth
waters at the thought of all that juicy
machine code waiting for you, you’ll
be ready to pounce on the opportu-
nity. I've provided the disassembler.
All you have to do is provide the gray
maltter.

= UAM-

MODEL 100

Upgrade your Model 100 Memory
to as much as 32K

$75.00 each 8K $70.00 2 or more

BT Enterprises Dept.7 -L
1008 Carlough Road

Bohemiag, N'Y- 11716

07T Erterpnsey s

1 (516) 567-8155 (voice) (516) 588-5836 (moderm)

Circle No, 22 on Reacer Service Caic!

Dealers contact Bi-Tech Enterprises at 516-567- 2444
Orders Only
800-645-1165
NY- call (516) 56/7-8155

O dranon 0fF B Tech [oterprseg i,
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Circle No. 23 on Reader Service Card

£, SUSIE
SOFTWARE

10 DEFENCA-Z

.CLS
MICROI-LABEL #MU1 $ .00 INPUT "Hex start, end ;58 ES
A deluxe list and label program that is AQuick 15 QS:RIGHTS[“DOOO"+SS,4]
to learn and easy to use. Data can be saved fo .
both ram and/or cassette tare files. It allows SSELJQB1OOO
ur to o lines of data to be eprinted onto stand- ’ - N .
ard 2 L/2 X 7/8 inch labels and accerts a  &th iQS:RIGHTS{ 0000 +ESJ4]
non—erintina data line fnr |00 dicelav use. The {(OSLB1000
Pproaram eferforms alrhabetizing and searches for E=Q
user assigned pPrinting codes.
MICRO-FILES #MF 1 5. 00 20 IFAD=-4ORE=-1THEN1OELSELINEINPUT *Qutput
A Powerful data manasement Prosram that rermits File?":F$
up ta 2% files of 12 fields sach to be resident :|FF$EWTHENFS:“LCD:"

in the computer at one time. Each file can con—

zgist of um to 709 characters. The proaram can 25 OPENFSFOROUTPUTAS1
alehabetizrer search on all fields arnd eprodurce 30 IFAD=ETHENENDELSEQ=AD

hard copies at the touch of a key. 50O5UB2010
MICRO-SALES M1 $ 25.00 t13i@5

A& point of salss and forms semeratian  Rroscam -33_”

in one! Enter CUSTOMEr inTormation as FromPted LAS—

and arplicable data such as quantity ordered, L58=""

guantity shiered,r 1tem description: unit Price:

etz.s and this fProsram will aenerate Personal-

irzed pPurrhase nrderas sales nrderss reraierts nr 40 OP_pEEK[AD]
invaoices, Al data can be saved to ram storagse, AD=AD-+1

The proaram is self formattina: eliminatine the L= 0P

need for exwpensive pre-printed business formsy .

and since it can print consecutive coriezr ex-— :GOS_UBQODO

rensive multi-Fart Torms are not needed either. 128 -Q8

The pProoram even susports sales  taxes  and 50 IFOP=1MTHENAGOG
discounts and performs all math functions. &0 IFOP<6ATHENIOO
MICRO-SALES o #Mm Y 100 IFOP=M27THEN200
This enhanced version of the above rrosram adds 0 IFOP —118THENL3S — "HLT
additional editine functions: cassette storase GOTOR00 :
nf datar and the capability to senerate sacking 120 |_3$:“[\/|QV"

51ips  and statements. It aleo czupports both
taxable and nan—-taxable items on the same form.

130 @=(CPANDSS)/8

MICRO-FILOT HMF1 $ 75.00 :GOSUB2100
A flisht simulator same with multirle aireports. LAS=Q5+"
Instrumentation ~onsists nf an altimeter Air— Q=OPANDT
speed indicatory tyrn % bank indicatorsy com ’
and directional findery» DME, fuel 2&13;9 a?l[:jp?ii :GOSUB2100
dicators for fiap and landing sear rFositions. A 1A5=L45+Q5
sinele boeeord e ontpens ot e | | o eoroe
e e 19 aear san . 200 L35=MIDS({"ADDADCSUBSBBANAXRAORACMP",
recommended altitude diselay assists in prorer ;
alide slaope ameroarch. (OPANDS6)/8*3+1.3)
F:;::I?f;f:l:;:;{:::==========:?=?=;?=;::==;z=z:=: 210 Q=0PAND7
CR- i CRO-FTI AT . [al
[ ] MICRO-FILES [ 1 TRSZ® Mode)l 189 ﬁgfg’gmﬂ -
[ 7 MICRO-SALES [ 1 NEC PC 2201A ) —
[ 1 MICRO-ZALES 2 [ 1 Erson HX-28 :GOTO200
MBI o 300 ON[CPAND15)+1
A eSS G0OT0320,340,360,380,400,420,440.,440,
480,500.520,540.400,420,440,560
L 320 IFOP—=16THENABOELSEL3S =MIDS([*NOPDB
ctate aip RIMSIM” [OPANDA48)}16*3+1.3)
“““““““““““““““““““““““““ GOTO200
[ 1 Check Encloged [ 1 Money Drder Enciosed 340 LSS:"LXI”
L 1 Less 14% tor orderind ¥ OF MOF@ PrOSFams’ b0 GOsUBZ2200

709 Wilshire Dr., Mount Prospect, lllinois 60056 (312) 394-5165
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L4S=Q5+""
GOTO375
360 IFOP<=18THENL3S="STAX"ELSE370
365 L45=M!D$[ "BD".(CPANDI)16+1,1)
:GOTO00
370 IFOP=34THENL3S = "SHLD"ELSEL3S = "STA"
376 GOSUB2300
L45=145+Q8
GOTOS0O
380 L3S="INX"

320 GOSUB2200
L4S=a5
GOTOR00

400 L35="INR”

410 Q- (OPAND56)S
GOSUB2100
145=08%
:GOTO00

420 L35="DCR"
GOTOM0

440 L3S="MVI"

450 Q=({OPANDS6)/8
GOSUB2100
L45=Q85+""
455 GOSUBZ310
L45=L45+Q5
COTOR00
460 L35=MIDS("RLCRALDAASTC" [OPANDSS)/
16*3+1.3)
GOTO00

480 L3S="DB"

490 L45=125+"H"
GOTOS00

500 L3S="DAD"
GOTO3R0

520 IFOP<<42THENL3S= "LDAX"
GOTO365

530 IFOP=A42THENL3S= "LHLD"
:GOTO375ELSEL3S = "LDA”
GOTO375

540 L3S="DCX"
:5OTO390

560 L35 —MIDS("RRCRARCMACMC”,(OPANDA8)
16*3+1,3)
GOTOR00

600 @1 =(QAND7)
IFQ1 =7THEN7O0ELSEIFQIMOD2=1THEN7 20FLSE
ONEY/2 +1
GOTO620,640,660,680

620 L35=MIDS("RNZRZ RNCRC RPORPERP RM",
{OPANDS6)/8*3+1.3)
:GOTORQ0

640 L35=MIDS("JNZJZ INCIC JPOJPEIP JM",

Circle No. 24 on Reader Service Card
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STOCK TRADERS!

MODEL 100 TECHNICAL ANALYSIS PROGAAM LUTILIZES DOW-
JOGMES INFORMATIONM SFRVICFE

DISPLAYS PRICE/VOLUME DATA fFOR PAST 24 THADING DAYS

LSES LINEAR AND POLYNOMIAL CURVE FITTING TO PRODUCE &
BUY/S SELL INDICATORS,

INPUT FROM MODEM, RAM, OR CASSETTE FILES,
AUTODIAL AYTD LOG-ON
REQUIRES 24K MODEL 100 WITH TELEPHONE CONNECTOR,
CAGEETTE DECOEDOER AND SUBECAIBTION TD 0Ow JOMEER
INFORMATION SERVICE.

INCLUDES CASSETTE AND ILLUSTRATED IHSTRUCTIQKS.

$29.50 + $2.00 POSTAGE

A
\ POCKET PROGRAMS

BOX 15068

SPRING, TX 77383

MODEL 100

Magnificent 7
Progc:gm bockoge

1. Bank Finance
z Six Funetions-—-It will keap vour interest
Calendar
n It's Forever
Sliding Numbers
a 1 or 2 Players--Graphics & Sound
Big--Rhythm
n Graphic Sine Waves
Vegas Slots
o Even e antn mioves-—-Graphics & Sound
Vegas Blackjack
o Dealer’s hole card face 1up or down--Graphics
& Sound
Vegas b card Draw Poker
= The most popular machine in Vegas..Graphics
& Sound -
FEATURING:
o Professional Quality
o Rapid Response
o Mirirnum Use of Memaory Space
n Eye-Popping Graphics with syncronized sound
effects
o Audio cassette instructions for each program
MINIMUM HARDWARE REQUIREMENTS
= 8 K Model 100 w/cassette recorder

ENTIRE COLLECTION ONLY 32777 Hegutar-Priee -

N $19.95 Special
CUMPLE I E CUMFUIER SEHVIGES

8188 HEATHER DRIVE NEWBURGH, IN. 47630
(812} B53.5140

+ $2.00 Shipping & Handling --U. $.
+ $5.00 Shipping & Handling - Foreign KisA
Indiana Residents add b% Sales Tax

Circte No. 28 on Reader Service Card
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Circle No. 26 on Keader Service Card

forM100 Users

Introducing the LAP WARMER GAMES SERIES from SOLI-
TARY SOFTWARE. Games specially designed to load quickly
and fit comfortably in your M100 with your working files. Games
designed to give you hours of diversion when ifs just you and
your M100.

I.AP WARMER GAMES SERIES #1 consists of 4 challenging
games:
1. NUMBER CHALLENGE — The M100 picks the number.

You need logical skilfs to deduce it. Over 380,000 possible solu-
tions.

2. MEMORY CHALLENGE — The M1Q0 hides paits. You find
them. 135 options.
3. REPEATER — How long can you keep up with your M100
before your memory snaps?
4. DEFLECTIONS — You fire rays into a grid and use the re
sults to determine where the M100 has placed 4 deflectors.

* % PLUS 2 BONUS PROGRAMS * *%
BIO-LINES -~ Knuw yuur guod and bad days in advance.
WHOQ BUYS? Drinks ot coffee? Your M100 can help you decide.
All games for 8-32k. All on 1 cassette. Special introductory offer
— all 4 games plus bonus programs ONLY $19.95
Checks, cash or money order only. Sorry, no charges. Connec-
ticut residents add 7.5% state tax.

SOLITARY SOFTWARE

PO Box 145
Trambull, CT 06611

( Special Introductory Offmw

SAVE SALES TAX™ PLUS DISCOUNI

TEXAS RESTDENTS ADD ONLY 4

Radio Shack
ar
'

L ()
. Lanpuber
MOLEL 108

MODEL 100 32K

U] Len
FORT WORTH COMPUTERS
I\—L—""‘J

WE ARE SERIOUS ABOUT SAVING YOU MONEY
{Located 30 miles from Fort Worth)
377 Plaza « GRANBURY * NR FORT WQRTH, TEXAS 76048

TOLL FREE: 1-800-433-S-A-V-E

Monday thru Friday — 9:00 a.m. to 5:00 p.m.
{Order inquiriesiCustomear Service &) IN TEXAS: 817-573-4111

(OPANDS6)/8*3+1.3
GOTO375

660 L3S=MIDS("CNZCZ CNCCC CPOCPECPCM”,
(OPANDS6)/8*3+1,3)
GOTO375

680 L3S=MIDS( "ADIACISUISBIANIXRIORICPI”,
(OPANDS6Y/8*3+1,3)
GOTO455

700 L3$="RST"
| 45=CHRS(48+(OPANDS6)/8)
:GOTOY00

720 eN=0PAND15
IFQ1=13THEN7 80ELSEIFEY =9THEN7 S0
ELSE
IF@1 =5THEN740LSEIFQ! < >1THENSOO

730 L35="POP”
GOTOZ50

740 L3S="PUSH"

750 L4$=MIDS( "BDHP” (OPANDA48)M6+1.1)
JFLAS = "M THENLAS = “PSW”
:GOTOICOELSESOD

760 IFOP=201THENL3S = "RET"
GOTOP00ELSEIFQOP="21/HEN4BUELSE
(FOP=23THENL3$= "PCHL"
:GOTOQQOELSEL3S = "SPHL"
:GOTO00

780 IFOP="205THENL3$= "CALL"
GOTO375ELSE480

800 ON{OPANDG0)/8+1GOTOS10,480,820,830,840,
850,860,870

810 L3S="JMP"

GOTO375

820 L3S="OUT"
GOTO455
830 L3S="IN"
GCTO455
840 L35="XTHL"
:GOTOR00
850 L3S="XCHG"
:GOTO00

860 L3s="DI"
COTOR00
870 L3S="ElI" -
GOTOR00
00 PRINT#1,USING ™
“L1S,L2S:L35.L45:L55
:GOTO30

1000 Q=0
:Q2=LEN(QS)
IFQ2=0THENRETURN
1010 @15=Q85
FORGH =Q2TOASTEP-1
Q5=MIDS(&15.1.1)

Litcle No, 27 on Raeader service Cardd
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Circle No. 28 on Reader Service Cord

15 IFQS> = "0"ANDQS < = “9"THEN1030
1020 IFQS> "FTHENIFQS > =

"A"ANDQS < = "f'THENQS =CHRS(ASC(Q8)-32)*
1025 IFQS< "A"ORQS> "F'THENI050

1030 Q3=ASC(QS)
IFQ3=57THENQ3=Q3-7
1040 Q@=Q+16 [(Q2-Q1)*(Q3-48)
:NEXT
RETURN
1050 Q-1
:RETURN

2000 Q="
N=Q
GOTO2030

2005 N=Q.Q8="+"
:IF?>127THENQ‘1 =256-Q}
Q="

2007 GQTO2030
200 Q5=
‘QH = INT(Q/254)
QL=Q-QH*256
2020 an=qH
GOSUB2030
e -QlL

2030 Q2=INT(Q1A16)
‘GOSUB2050

2040 Q@2-QIMOD16

2050 Q3=Q2
IFQ3>0THENQ3=Q3+7

2060 Q$=QS$+CHRS(Q3+48)
RETURN

2100 QS=MIDS(*BCDEHLMA”.Q+1.1)
“RETURN

2200 Q$=MIDS(“BDHS",(OPAND48)/A&+1.1)
IFQS= S THENQS ~ “SP”
‘RETLIRNELSERETURM

2300 @=PEEK(AD)+PEEK(AD+1)*256
AD=AD+2
GOSUBZ010
L2§=125+ " +RIGHTS(QS,2)+ * “+LEFTS(Q5.2)
QAS=QS+ "H
IFQ<AM52THENRETURNELSEQS = *0"+ QS
‘RETURN

2310 Q—=PEEK(AD]
AD=AD+1
:GOSUB2000
L28=125+""+@QS5
IFQ>159THENQS = "07+ QS

2330 QS5=Q5+"H"
Q> =32ANDO<128
THENLSS — ;= "+ CHR$(34) + CHRS(QICHRS(24)
RETURNELSERETURN

~ A

The Handicapper

Use the power and portability of your Model 100 to
improve your performance at the track—and we mean
at the track! The Handicapper comes with separate
programs for thoroughbred and harness tracks that
apply sound handicapping techniques to produce
rankings for the horses in each race. Factors include
speed, distance, track condition, post position, past
performance, jockey or driver's record and other attri-
butes. Use it at hame the night hefare or tote it with
you to the track and handicap between races! Hand-
icap an entire race in a few minutes and a whole card in
less than an hour! List rankings to s¢reen or printer.
24K version even builds a RAIV file for the entire card!
Includes complete documentation and betting guide.
State memory requirement when ordering. Only
$49.95.

Federal Hill Software
825 William St.
Baltimore, Md. 21230

.

—/

TRS-80 MODEL 100*
FINANCIAL ANALYSIS

PAGKAGES 1

Menu driven program 1o
determine the followlng:

Program Features:

Extensive user manual

Menu screen driven

Over 20 user friendly screens
lses function keys for manu
seleclion

Compiete date logic

Year-to-date interest

— equal loan payment amount

— onginal loan balance

— loan interest 1ate

— namber of payments required
lo pay-olf loan

- compaound interest ending for amartized loans

nalance o All input fialds verified
-- compound interest beginning
halance PACKAGE CONTAINS BDTH
- equivalent compound interes? 16K and 8K PROGRAMS
rates

1BK vargion Includes:

— ending balance for annuity
User manual, Gne casetle iape

— deposit amount required

tor annuity One programTontaning all
band yietd functions

bond purchase amount for de- | gk version incluges:

sired yield User manual one casette tape

Four programs containing all
functions

Ta order, send Check, Money Order  York Softwara
or Certified Check to:  2B85 Tanglefool Lane #B
or call [319) 322-5715 Betiendor!, lowa 52722

I vy
@ TOTAL PACKAGE $3900

VisA
TRS-B s a tragemark of Tandy Carparation

YORK SOFTWARE

iTircie Mo, 20 on Reador Sorvioo Card
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/PORTABLE MEGABYTEw

CAPACITY?
TOTALLY PORTABLE?
IMPOSSIBLE?

NO, NOT - IF YOU FIND
YOURSELF OR YOUR PRODUCT
AMONG THE FOLLOWING:

Homebuilder

Remodeling Cunbiaciorn

Real Estate Broker and Agent Insurance Adjuster

Space Planners Retail Floor Govering

Interior Designer Drapery

Architect Building Material

Real Estate Appraiser Ceramic Tike

Residential Property Land Developer
Investor » Speculator Paint and Wall Covering

Insurance Agent Carpet and Rugs

Leasing Specialist Wooden Flooring

Real Fraperty Consuhtant CHl Fainting

Loan Officer Fabirics and Upholstery

Personal Property Appraiser Kitchen Cabinet

Exporter/Importer and Wall Systems

Fine Art Collector
Auctioneer

For information write:

GENUS2"

1373 E. Whitton « Phoenix, AZ 85014

\ The Salesman and a Half

J

TRS-80"

SAVE SALES TAX* PLUS DISCOUNT

TTEXAS BESIDEN TS ALD GMLY 4

MODEL 100 32K

L
FORT WORTH COMPUTERS
|

WE ARE SERIOUS ABOUT SAVING YOU MONEY
(Located 30 miles from Fort Warth)
377 Plara * GRANBURY « NR FORT WORTH, TEXAS 76048

TOLL FREE: 1-800-433-S-A-V-E

Monday thru Friday — 9:00 am. to 5:00 p.m.
{Crder inguiries/Customer Service &) IN TEXAS: 817-573-4111

INVISIBLE MAZE IMPROVEMENTS
MAKE FOR BETTER TIME DISPLAY

. W, Klages of Orlando, FL., was preuy excited

when he saw David Busch's “Invisible Mazc”
{September 1983, page 50). But whenever he used
the down arrow the cursor did not erase as it went
aloug. And occasionally a minus sign would appear
in front of the tme clock. Happily, his son Kim
knows a bit abowt programming and found the fol-
lowing changes fixed the hugs.

70 DEFINT A-Z
DIMMZ{320)

800 S=(FS+(FM*60)+(FH*3600))— (5S4 (SM™
60)+(SH*3600))

810 DM=INT(S= —INT($/3600)" 3600)/60

820 DS—INT(S—INT(S/60)*60)

MARKET-100. Edwin Dethlefsen’s program Mar-
ket-100 (Seprember 1983 page 41) had a [ew prob-
lem spors as well. Change these lines 1o read as fol-
lows:

390 GOs5UBZ00
PRINT “You own “:A; "shares " AS:
", Cormect? (Y/MN)"
700 PRINT#1.K;D(l);
:CLOSE
'RETURN
710 CLS
:GOSUB2Q0
830 PRINT@A, "Date”; -
PRINT@ 8, “Price”;
PRINT@21,"Date”:
PRINT@:28,"Price
1030 IFJ<10THENPRINT@L,J;.ELSEPRINT@ L, “S”;
4300 PRINTUSING ™" AS(1}
1320 PRINTUSING" ## ## 4. ##".C()-CC(l)

Run the program wirh your caps lock on, as it does
not recogiize lowercase responses Lo prompis. <

Al l

—— ey

’n
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Obtain more
information concerning
products advertised in
this month’s issue of

PORTABLE 100

simple and free!

it's

Frint cr type your name and
complete address on the
altached card. Use only one card
por persan.

Answer questions A through H.

Circle the number(s) next to the
advertiserment for which you
would like more information. The
Reader Service numbors also
appear next to the advertisers’
names in the Advertisers Index.

Mall the card and the literature
you have reguesied will be
mailed to you free of charge
directly from the manufacturer.

Please bear in mind that sending
information represents a major
expenditure on behalf of the
advertiscrs. Please be selective
in your choices.

Allow 3 to 5 weeks’ dalivery time
for advertisers’ material. If your
need is more immediate,
please contact the advertiser
directly.

U_....U_. U U_ W J _U
=
=
(111

The magazine For
Modiel 168 vsers

The magazine for
Model 180 vsers

IRTABLE

100

The masaime for
Model 188 usetrs

100

NAME

COMPANY NAME (it applicable)

ADDRESS

CITY

A. Do you own a Model 1007 1

STATE ZIP

CYes 2 [ Ne

B. M you answeted “No” to question A, do you Intend to purchase a Model 100 within the next 12

months? 1. 7 Yes 2 T No
C. What feature of the Modef 100 is of the most interast to you?
1. ] ] Portabimy 2. 77 Word processing 3 |7| Telecommunications
D. Whal peripherals would you most? like to see developed?:
1. L] Prnter 2. 7 Disk arives 3 ] Fuli-sized monitor 4. [] More memory 5. [ Joysticks
E. In reading PORTABLE 100, what are your major editorlal Intereats?
1. L) Hardware 2. [ Software 3 [7] Peripnerals 4 | ) Telecommunications

F.  Whatis your spacific interestin the lems yau circled?

1.1 1 Immediate purchase 2. __ Purchase within & months 3. Brand comparison 4. _ Refarence
G. | abtained this copy of PORTABLE 100
1. [ | by subscription 2. {7 on newssland 3. ] pass-along copy

H. Please send me one year of PORTABLE 10 for $24.97 and bill me. (Please circle #100 also.)

1 2 3 4 5 6 7 a 9 10 13 112 13 14 15 16 17 18 198 20

21 22 23 24 25 26 27 26 29 30 I 32 33 3I4 3I5 36 37T 3I/B 39 a0

41 42 43 44 45 46 47T 4B 43 50 51 52 53 54 55 56 57 58 5% &0

61 B2 63 B4 65 66 67 68 6% 70 71 T2 73 4 75 7§ YP 8 79 80

81 B2 83 B4 B5 86 BY BE 89 90 91 92 93 94 95 96 97 98 9% 10
.

NAME

COMPANY NAME (il applicabie)

ADDRESS

CITY STATE ZIP

A. Do you own a Model 100% 1. Yes 2 [ No

B. If you answered “No™ to question A, do you intend to purchase a Model 100 within the next 12

months? 1 | | Yes 2 7] No

C. What feature of the Model 100 is of the most Interest to you?
1. 7 Portability 2 | Word processing 3. | Telecommunications
D. What peripherals waould you most like to see developed?

1. (77 Printer 2 Disk grives 3. 7] Ful-sized monitor 4. [] More memory 5 | Joysticks
E. nreading PORTAHLE 100, what are your major editorial interasts?
1. O Hargware 2 | Software 3. [] Peripherals 4 [ | Telecommemications
F.  ¥hatis your spacific interest in ihe items you circled 7
1[G Immediate purchase 2. Purchase within & manths 3.~ Brand coemparison 4. | | Reference

G. | nhtainad thic ropy of PORTABLE 100
1. [0 by subscription 2 1 | on pewsstand 3.  pass-alang copy
H. Please send me one year of POATABLE 100 for $24.97 and bill me., (Please circle #100 also.)

1 2 3 4 5 6 7 ] 9 1 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 3/ 36 I7 3B 39 40
41 42 43 44 45 46 47 48 49 50 51 52 51 54 55 56 57 58 58 50
61 62 B3 64 € 66 67 68 €9 70 71 2 73 T4 75 V6 VT TR 79 80
61 B2 B3 B4 85 B6 B7 BA B9 90 91 B2 PI 84 95 96 47 9B 99 0
NAME
COMPANY NAME (it applicable)
ADDRESS __
CITY STATE __ ZIp
A, Do you own a Model 1007 1. [] Yes 2 | | Ny
B. 1 you answered “Ng" to question A, do you intendg to purchase & Madel 100 within the next 12
months? 1 | ] Yes 2. No
C. What feature of ithe Model 100 is of the most interest to you?
1.7 Porability 2 ™ Word processing 3 | ] Telecommunications
D. What peripherais would you most like to see developed?
1. Z Printer 2. | | Digk drives 3. 7] Full-sized monitor 4. ] Mare memory 5. [ Joysticks
E. Inreading PORTABLE 1G0. what are your major editorial Interests?
1. _ Hardware 2. | ' Software 3. [] Perpherals 4. | | Telecommunications
F.  Whatls your specitic Interest inthe items you circled?
1. ] Immediate purchase 2. [] Purchase within 6 months 3. [] Brand camparison 4 Reference
G. |obtalned this copy of PORTABLE 160
1. [ by subserption 2. ! ] onnewssland 3. [] pass-along copy
H. Ploase yend me one year ol FORTABLE 700 Tor 24.97 and bul me. [Please circle #100 AIBO.)

1 2 3 4 5 6 7 a S 10 11t 12 13 14 15 16 17 18 1g 20
21 22 23 24 2% 26 27 28 29 30 3 32 33 3 35 3B 37 I8 3% 40
41 42 a3 44 45 46 47 43 49 50 51 52 53 54 55 56 57 58 59 o0
Bl 62 64 ©4F 8% bbb bf LY bY /U 1 /2 /3 /M /5 FE T 7B T3 8D

81 82 83 84 85 B BT BA 89 90 91 92 93 94 95 98 97 98 9% 100
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COMPUTER ASSISTED
DESIGN “WITHOUT ANY
PRACTICAL APPLICATION”

Editor’s Note: Dave’s column is based
on his 25 Games for Your Model
100 published by Tab Books of Blue
Ridge Sunnii, PAI7214.

c omputer Assisted Design or
Computer Assisted Drafting
(CAD), 15 changing the way
architects, engineers and designers
work. Instead ot laboriously dralt-
ing on paper, those professionals
manipulate images ona CR'1 screen.

The Model 10 can also be used to
draw images on its liquid crystal dis-
play sereen. However, because thisis
a "games”™ book rather than an “ap-
plications” book., I huve carefully de-
signed the program “Sketch™ so it
has no practical application.

There are a number of ways of
drawing on the Modet 100, Up until
this point, we have used only the
PRINT and "PRINT @” statemernl
to place alphanumerics and graphics
on the screen. When PRINT @
statements are followed by a semi-
colon, the screen does not scroll.
Therefore, it is possible to mmove uls-

jects around on the screen quite

quickly, If the previous position is
erased after moving the object to a
new PRIN'T @ location, the appear-
ance is the object has moved from
ome place to the other.

LO-RES. The problem with PRINT
@ drawing is the lack of resolution.
There are 320 PRIN'T @& positions
on the screen, making up a matrix that
is 40 picture elements wide and eight
picture elements deep. This gives

new meaning tethe term “lo-res.”

However, the Maodel 1000 does
have another mode, which allows
turning on or off any of the 15,360
individual liguid (r»sml blocks, or
pixcls, on the screen. This array
measures 2 more usable 240 across
by 61 deep. For those of you furmiliar
with the TRS-80 Models 17111 and
1 (Model HT maode), the Maodet 100
resolutiorn s roughly 2 172 rimes het-
ter, althongh the aspect ratio is dil-
forent.

These pixels are turned on using

the PSET statement, and turned off

via PRESET. Simply use the Xand Y
coordinates of the rectangle vou
wanl to switch, e.g., PSET(11, 233,
Variables may also be suhstituted.
Todrawaline de this:

10 FORN-11010

Yet unother drawing mode can be
accessed. using the LINE commanc,
Here, two sets of coordinates must
be enrered, representing thoe starting
point and cnding point of the line.
LINE (20,200-{30,30) will draw a
diagonal line on the sareen. LINE
{20,20)-(20-40) will draw a horizon-
tul ine, while LINE (20-2(0)-(30-20)
will etch a verucal linte on the sereen.

SWITCHES. [.INFE gets even more
interesting because it can be fol-
lowed by a switch, Ocdd switches {or
no switch) tells Basic to set the pixels
in the line, while even values (e.g.,
LINE (20-200-(30,30),2) reset the
pixelsor turn e ol

But, as the TV pitchman says,
Wait! There’s more! You also get to
use a second set of switches, "B and

F.” The first draws a box with cor-
ners au the coordinates given. The
second, "BEF” fills in all the points in-
sidle that box.

“Sketch™ uses both PSET and

‘PSET(10,N) LINE for its drawing routines. It
NEXTIN has, in fact, two modes, The first
VARIABLES USED IN SKETCH

AS Used inINKEYS loop

A Value of AS

OL Current delay value

NM Dummy variaibte for RND(Y)

FLAG Flag showing ON-OFF condifion

N Lcop counter

0 Original delay value

PO Shows how many poinis have been set

X Maximum movement allowead in X axis

X1 X axis position of cursor

X2 X axis position of first point set

Y Maximum movement allowedin Y axis

Y1 Y axis position of cursor

Y2 Y axis position of first paint set

YD Y axis movement

X0 X axis moverment

Parablie100:Dacember 1983 49
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ACCOUNTS
RECEIVABLE
PROGRAM

® Accepts data

@& Creates account files

& Ages files

® [rints stalement

® Trinis accounts receivable
schedule

& DPrints AR ledger

® Automatic date entries

® Enter name and address on
each statement

& Ready for folding
@ [olds 150 accounts
per cassctte

$49.95

COASTAL

Office Systems, Inc.
28054 Ermine 5t.
Canyon Country

Please add $5 for . CA 91351
shipping & handling;

6.5% for LA residents;

a4 for Cal. residents

PROP LEGS

eElevate your Model 100 to the
proper angle for use

*Slip easily into rear screw holes
in case

*Snug fit

sNon-skid rubber feet

sDurable plastic legs

sHandy — your Prop Legs fit in
your pocket!

+Only $3.50/pair

Please add $1.00 shipping & handling

CT residents add 7.5% sales tax

Send check or money order to:

KJM Development

P.O. Box 698, W. HMartford, CT 06107
DEALER INQUIRIES INVITED

Circle Mo, 31 on Rooder Sorvice Card
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uses only PSET. The cursor moves
arcund the screen, leaving a trail of
turned on pixels. If you wish, the
cursor can he swiched mto PRESE'T
mode by touching the space bar.
Then, although the cursor will still
he visible, 1 will leave blank pixels
wherever it HOUS.

It may be turned back on by
wuching the space bar again. The
space bar serves as what is called a
“loggle” in computer slang. iwing
it {orces the opposite of whatever
maode the program happens te be in.

ETCH-A-SKETCH. “Skeiwch”™ mode
turns the Modcel 100 into the world's
most  expensive  “Elch-a-Skewch.”
The cursor direction is controlled by
the arrow keys, and its speed can be
changed at will, within limits. An in-
ttinl speed s ser hy the operator
when the program is run. The cur-
sor cun be stowed down from this
speed or returned o it at any tme,
but it can never exceed the speed re-
guested at tivst. Slowimg ts accom-
phshed by hitting 2 number key,
with the larger numbers providing
more delay. Pressing the F key re-
turns the cursor o full speed.
“Diralt” maode allows the operator
tosetonce poiatand when the sccond
point is set_a lince is drawn between
them. The program then pauses,
awailing input of either S, which sets
the first point ol the next line, or an
arrow key, which starts the cursor
moving in a new, or the same direc-
tion. I you have drawn a line and
want the new line 1o commernce at
the end of the old line, hit 8 betfore
starting off. If you would prefer to
start the new line some other place,
hit an wrrow key instead. Then,
press S at the tivst point of the new
line The next time S is pressed. the
line will be drawn antomatically.
“Skewch” begins with the plaver
enteving the amount of delay de-

el — - T £

sived. This value is muldplied by 10
to produce a delay of 1010 90, Varia-
ble QG keeps track of the amount of
delay originally set (linc 320}, so that
the program can return o this as
necessary. ‘The actual delay used in
the for-next loop is defined as DL,
and can be changed in value during
PrOETam cxecution,

INKEY LOOP. 1t Sketch is selected,
the program directs control (o line
490, where an INKEYS loop begins,
Fach tme through the loop, the X
and ¥ coordinates of the next pivel
10 he set or reset may be altered, de-
pending on what arrow key was
pressed last. The variables sroring
the X and Y coordinates have bheen
given the names XD and YD, I the
right or left arrow keys were pressed
last. then XD will have a value of 1 or
1, respectively. YD will equal zevo.
Il'the up or down arrow keys were
pressed last, then XD will cqual zero,
and YD will be either —1 or 1. Thus,
each time through the INKEY$
loop, the location of the next pixel 1o
he turned on or oft will be adjusted.
Checks are made in lines 500 and
A2() 1o make sure movement is not
going off the Model 100's screen.
Actual setting or reseuing 15 done
in lines 360 or 370, depending on
the value of variable {lag. This varia-
ble is set t¢ one cach tme the user
switches trom cursor ott mode to
cursor on mode, When FLAG=1,
the prograru skips line 360, and in-
stead runs line 370, which tnrns the
pixel on. When FLAG=0, line 560
sets the pixel (so the user can see
where the cursor is moving), watts
for a for-next loop of' 1w 106, then
turns the pixel otf before moving
o1l
All this happens between lines 490
and 580 when no key is pressed.
When the uscr hits a key, control
drops down w line 590, where a




check is made to see if the key
pressed was a numbcer key, If so, the
delay variable, DL, is muliplied
times the value of the key pressed,
thus increasing the delay.

DRAFT MODE. Otherwise the pro-
gram next checks (o see if F owas
pressed. In that case, DL is returned
to its original value of OG.

If none of the above arce true, the
program next looks o see il the
space bar was set, changing the value
of FLAG if it was. Finalty, the rou-
tine sitts out any input that wasn't an
arrow key, and allows the program
Lo access one of tour routines in lines

670 1y 700 that change the X and Y
coordinates appropriately.

Draft mode works similarly as far
as cursor nrovernert. Hf)“\r'{'.‘\'ﬂ!'_. na
line is left by the MOVING cursor.
Whenever the § key is pressed for
the first time, that pixel is turned on
to show the start position of the linc
to be drawn. ‘That point is stored in
X2 and Y2 us the coordinates o he
used in the later LINE statement.

When the second point in the line
s set {PO=2), then the line is drawn.
in line 880, and the program waits
for either another S, or an arrow key
belore proceeding. o

10 ok kR ok kKK

20 ix %
30 "> Sketch ™
40 L 4
50 Ak Rk ok kN
55 “*** |nstructions ***
60 Cis
PRINT
PRINT

70" PRINTTAB(12) “Instructions 7*
RINT

80P

‘PRINTTAB(16) "(Y/N}"
90 AS=INKEYS

AF AS= ""GOTO%0

100 IFAS="Y"ORAS="y"GOTOMOELSE GOTO 270

#0 CLS
:PRINT
PRINT

120 PRINTTAB(2) “You may use elther Skefch or

Drafting”

130 PRINTTAB(2) *modes. Sketch uses amoving line to”
140 PRINTTAB(2) “draw, while Draft draws lines

befween”

180 PRINTTAB(2) “two points you specify by
hithing":CHR$(34); "$*;CHRS(34), "

160 PRINT

PRINTTAB(1) *= Hit any key for Sketch instructions”

170 AS=INKEYS
AFAS=""GOTO170
180 CLS
:PRINT

190 PRINTTAB(12) = Skefch =
200 PRINTTAB(13) *[KControls: K"

Circle Nu. 32 on Reaoer Senvice Card

AUTOPLOT for the TRS-80

MODEL 100 (16k +)

and the CGP-115 Color Graphic Printer

A picture is worth a thousand words. Now you
can produce colar graphs of professional quali-
ly effortlessly in minutes wherever you go. Plot
tabulated data or functions. Choose from line
graphs, scatter plots, bar graphs and mare.
Axes are automaticaily scaled and labelled. A
few keystrokes select from many aptions, such
as plot size, continuous curves andfor separate
marks, multiple curves. optional grid overiay,
lingar or log plols. numeric integration or
differentiation. . . A label-maker program lets
you add fancy titles or legends. AUTOPLOT
15 written in BASIC and comes on cassalte,
together with an excepliundlly cledr 28-page
manuai.

Why such a small ad for such a fantastic
program? By keeping down our overhead, we
can offer you AUTOPLOT at the unheara-of
tntroguctory price of $39.50 (Offer expires
12/15/83).

Also available:

AUTOPLOT for TRS-80 Modet I/1ii {48k, 1 digk
and CGP 16, 86050

AUTOPLOT for TRS-80 Model I/l and EPSON
printer with Graphtrax.. 57950

AUTOPLOT far LNW-80 (+ M:-Res wdeo
graphics) . $99.50

Please add $3.00 for shipp:ng and handling
CA residents please add sales tax. Phone
orders. VISA and MASTERCARD welcome

MENLO SYSTEMS
3790 EI Camino Real, Suite 221
Falo Alto, CA 94306, Tel (415) B56-0727

TRS-80. CGR15 TM ol Tandy Corp

Circle No. 33 on Reader service Card

210 PRINTTAB(2) "Arow Keys~ Change direction”

220 PRINTTAB(2) "Numberkeys —Slow down cursor”

230 PRINTTAB(2)CHRS(34); "F":CHRS(34); * — Refum fo
top speed”

240 PRINTTAB(2) "Space Bar — Toggle cursor F (ON]}-
(OFF)”

250 PRINT
PRINTTAB(11) "= Hitany key =";

260 AS=INKEYS
JF AS=""GOTO 260

MSTRRP

VIAKES

YOUR
VIODEL
100
EASY
TO

CARRY

The METRAP provides the Medel 100 user with a
convenient way to hand or shoulder carry their Model
100. Conversion from hand io shoulder carry and
back again takes cnly a tew seconds.

Installation of the MSTRAPR will not void any of Tandy's
warranties and can be performed by the purchaser in
Just a few minutes

The MSTRAF comes with full instructions and has a
liletime guarantes

ONILY $5129°

POSTAGE & HAMDLIMG INCLURFD

N N B B BN B S S B e e
THE DONALD STEPHENS COMPANY
Hardware & Scitware
lm 1962 Fommel Avenue
Las Vegas, Nevads 59°-%

odel (702 739573
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( ]

265 “***SetDelay ***

270 %S
PRINT
8K MEMORY MODULES o PRNT -
FOR THE MODEL 100 Qgg E}E:II:J}TA (6) “Enter speed desired:

300 PRINTTAB(S)"[K1]K FAST TO [K9]K SLOW
310 AS=INKEYS

IF AS=""GOTO310
320 OG=VAL(A$)*10

50 IFOG<1 GOTOIMO
$67 330 DL=0OG

335 ' *** Choose Sketeh or Draw Mode ***

PORTABLE COMPUTER

340 CLS
Exact Replacement for RS Memory PRINT
Easy to Install 250 PPR':‘;LT% AB(4) "D ,
*Do you weant:”
Warranty Included 350 PRINT
VISA and MC Accepted PRINTTAB(6) "[S]ketch mode”

370 PRINTTAB(6) "[D]raft mode”
Ot Stemg 380 AS=INKEYS
IFAS=""GOTQ 380
l0td Sy ' 300 IFAS="S"ORAS="5"GOTO 420
A00 IFAS="D"ORAS="d"GOTO 710

1690 Day Valley Road 410 GOTO 380
Aptos, CA 95003 490 LS
(408) 684-0482 430 FORN:=1TO VAL(RIGHTS(TIMES.2))
440 DM =RND(1)
Prices Subject To Change Without Notice_* 450 NEXTN
L TRS-H0 is a trademark of Tandy Corporalion y 460 X__zsg
¥=63

470 X1=INT(RND(X)*X)+1
Y1 =INT(RND(X)*Y)+1
480 PSET(X1.Y1)
485 *** SketchMode ***
490 AS=INKEYS
500 X1=X1+XD
(FX1>239 THEN X1=23¢
510 IFX1<QTHENX1=0
520 Y1=Y14+ YD
IFYI>63THEN Y1=63
530 IFY1-<0THENY1—0
540 FORN=1TODL
NEXTN
550 IFFLAG< =1 GOTO570
560 PSET(X1.Y1)
FORN=1TO100
‘NEXTN
"PRESET[X1.V1)
GOTO580

Portable Computers 280 ESETS[51‘%]C>TO4QO

24 Programs for the TRS-80 Model 100 Partable Computer. by Jim Cole, 090 IF Vf\L[’:‘S)‘j SOTO610
practical programs to make lap-sized portable do real work 600 DL_DL“ ”AL[AS) .
immed:ately. ideal for business, home, 96 pages, M0 IFAS="F"CRAS="fTHENDL=0OG

ISBN 0-B6668-034-9 $8.05 420 A=ASC(AS)
630 IF A<>32GOT0C 650
640 IFFLAG=1THENFLAG=0ELSEFLAG=1

- 650 IFA<280RA>31GOTO490
ARCSOft PUbllSheI'S 055 ¥ *(\Chonge gi rection of Cursor ***
660 ON A-27 GOTOH70,680,650.700
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p—

680

490

700

705
710

720
730
740

750
760

770
780

790
800

810
820
830
240
845
850
860
870

875
880
820
200

10
%20
230
940
950
950

970
975
980
990
1000

1010

1020

XD=1

:GOTO490

YD=0

XD=-1

:GOTO4%0

XD—-0

¥D=-1

GOTO490

YD=1

XD=0

GOTO490

T DroftMode ***
X1=40

Y1=40

CLS

AS=INKEYS
Kl=x1+XD
IFX1=239THEN X1=239
[FX1<QTHENX1=0
Y1=Y1+YD

AF Y163 THEN Y1=63
IFY1<0THENY1=0
FORN=1TODL
NEXTN

PSET(X1,¥1)
FORN=1TO 50
‘NEXTN
PRESET{X1.¥1)
IFAS=""COTO730
[FAS="S"ORAS="s"GOTO 850
GOTO R0

“*** Setonepoint ***
PO=PO+1
PSET(X1.¥1)
IFPO=1HEN X2=X1
Y2=Y1

GOTO 730

** Draw Ling ***
LINE (X2,¥Y2)-(X1.¥1)
PC=0D

AS=INKEYS
AFAS="GOTO 200
IFAS="§"ORAS="s" GOTO 950
A=ASC[AS)

IFA<28 OR A=31GOTO %00
GOTO 980

PO=1

X2=X1

Y2=¥y1

GOTO 900

“*** Change Cursor Direction ***
ONA-27 GOTO 990,1000.1010,1020
YD=0:XD=1
GOTO730
YD=0:XD-1
{GOTO730

XD=0

YD=-1

GOTO730

YD =1

KD=0

GOTO730

Circfe No. 35 on Readsr Service Cond

M-100
SMALL TALK

¢ Interface your Model 100 with
the IBM PC or Commodore 64

® Send orretrieve files

® Utilize your IBM PC or Commo-
dore 64's screen, printer or
disk.

® $59.95 —nvull modem included

Send check or money order to:

KeY SOLUTIONS, INC,
19 SILVERMINE ROAD
NEW CANAAN, CT 06840

{Connecticut residents plecse add 7.5%
sales tax)

18t PC s v uademaork of 1B Corporction,
Commodare 64 is a trademark of Commodaore
Rusiness Machines, Ine.

ALWAYS AT
SALE PRICES

WE SHIP

FAST!

DEW COMPUTER CENTER
326 MAIN ST.. GRAPEVINE
TEXAS 76051 - (817} 481-7283

OUR TRS-80s Have the Radio Shack warranty

To get YOUR SALE price GALL:

1-800-433-SALE

Circle No 36 on Readier Service Cavd
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From the people
who brought you...

BUSINESSOaiH+T

Five NEW programs

designed for the
businessperson.

Each on its own cassette

with manual.

At with solftwere [or the Mood ap

You have made BUSINESSPAK+ an over-

whelming success! Now, we are introducing
five new programs for the Model 100.

PCSG continues to be first in innovative
programming for the businessperson using
the TRS-80 Model 100 Computer.

Look at these five nocw programs.

DATA+ $59.95

With DATA+ the Model 100 becomes virtually a
true data base. You can input data rapidly from
a 16 field screen that you make yourseif like our
PUT+. Here is the difference:

REVIEW f Using function key 1 you can recall
any record, by searching any field,

EDMT / Change or update any reccard you scloet,
instantly on the screen,

LIST / Using function key B you can print add-
ress labels, tist records or selected fields of records
in calumns or other canfiguratons, You can
even pause, and reset left margins,

MERGE / Function key 6 lets you merge, You
can automatically print any fields of any recards
into farms or letters, wherever you designate.
With all four of these functions you have fuil
search and selection capability.

With LIST and MERGE you can remember
your favorite formats, quickly defaulting to them
by simply deprescing the ENTER key. The added
feature BUILD lets you build and print a file of
unrelated recards that cauld not be selected
either alphabeticaily or numerically.

On cassette with excellent, easy to understand
manual.

TYPE+ $59.95

The Madel 100 now hecomes, with the addition
of any printer, the finest, most feature rich,
electranic lypewriter available today. You cun
type directly to the paper. {Same printers have
g one line buffer.)
SCREEN BUFFER / To allow vou to edit before
printing, yvou can control the screen hnffer fram
1 character to the fast line,
CENTER / Center an / center aff controlled with
function keys,
MARGINS / Set margins with function keys.
Audible end of carriage, automalic carriage
return and function key Tab Set.
DIRECT CONTROL / If your printer respends to
backspace commands, you can backspace and
oversrike, Paper advances wilh carridye relurn,
With TYPE+, everything you print is stored
simultaneously in a RAM file, formatted as you
composed it. You can reprint instantly, or edit
it in the fite, On cassette with excelient, easy
to understand manual.

TUTOR+ $29.95

Learn keyhoard skills by playing a dehghtfully
exciting gama. While experienring the thrilis of
a space invaders type game you becorne profic-
jent at manipulating the keyhoard., A game that
forces you to learn touch typing, utiiizing all
the keys. On cassette with excellent, easy 10
understand manua.

PCSG provides hotiine software support
for the Model 100. Give us a call at
1-214-357-0564.

1-214 - 3510504

SORT2+

Yau can sort a file in place with SORT2+. 1t
consumes anly 1k free memory, while sorting fite
in RAM you entered with PUTH or DATA+. Our
original SORT+ allows you to sort fram cassette,
but requires more memory while sorting. SORT2+
is fur those times when memaory or cassette sorting
is a problemn. SOQRT2+ alsa has upper case fold,
and true numeric field sort.  On cassette with
excellent, easy ta understand manual.

TENKY+ $59.95

With TENKY+ the numeric keypad on your
Model 100 emulates a ten-key desk calculator,
but better. The right side of the screen repre-
sents the tape, which can be filed and/for printed.
Three memories are visible an the left side of

the screen, to be recalled with the touch of a
key. TENKY+ gives you all the normal functions
af a desk calculator, plus up to 26 character
annotation of any item, amoratization, tIRR,
future valus, effective interest rate, depreciation
and present value, On cassette with excellent,
easy ta understand manual.

$29.95

Portable Computer Suppart Group is
pleased to offer these program additions.
We endeavor to continue as The Leaders in
Software for the Model 100.

TRS-80 is a trademark of
Tandy Corparation.
@ 1983 Portable Computer Support Group

RORIABLE COMPRITER SURORT ORCLUP

11035 Harry Hines Blvd, No. 207, Dallas, TX 76229

Circla No. 37 on Reader Service Card
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Editor’s Note: Full-Duplex is dedi-
cated to solving readers’ Model 100
problems. Readers needing assistarnce
should address their letters to Terry
Kepmer clo Portable 100, 67 Elm St
Camden, ME (14843,

UPDATE ON PROBLEMS
WITH MODEL 100 TALKING 12

L;tsl month there was a question
about the Model 100 not working
with the Model 12, well, Radio
Shack has come u p with a fix [or that
probler.

The resistors R4, RO, and ROO,
locaied just below the RS8232 con-
nector, are 2k ohm, which is a4 de-
sign safety feature to protect the
Model 100 CMOS circuitry from
outside (RS259 line) intorference
and possible damage. These three
resistors’ rlings are Loo high for the
Model 12 {and some other compie-
ers) o drive its signals throughio the
Model 100, For operation with the
Muodel 12 and those other conpat-
ers the (hree resistors must he
changed 10 330 ohms. Radio Shack
has issued instructions (o all their re-
patir technicians that this alleration is
a metnclmm')’ change, and use be
pertormed on every Model 100 that
comes mnio the shop for repalr.

You could perform the change
yourselt, il you're very good with a
soldering iron. One rechnician |
talked w0 told me 10 go ahead and do
it myself if T waned, He sitys H's so
tricky ( the parts are crammed very
close together) that he would rather
not doit.

UPDATE ON THE INFAMOUS
CLOCK CHANGING PROELEM

And in the previous month's col-

umn was 2 question aboul the

vear suddenly changing  without
warning. According to Bill Walters,
from Radio Shack, the problem s
that the cate information. and ma-
chine-code driver sofiware, is stored
in RAM and driven by the CPU clock
imel'rupls.

When yvou're r:nnmuni(';{ling over
the modem or R§232, which are in-
terrupt driven, and happen 1o be
using hjgh buud rates, the date
eriver software can be “Tooled” jnto
thinking the interpt is meant lor
the date clock. This results in the
vear being incremented. At the mo-
ment, Rardio Shack has no lix forihe
problen.

ALIEN RAM PRICED NICE
AND EASY TO INSTALL

T WO COMPAncs are now selling
memaory chips for the Radio
Shack Model 100: Holmes Engi-

neering (3173 Green Pine Drive,
Salt Lake City, UT. 84107, 801-961-
5652) and lota Systems (1690 Day
Valley Rd., Aptos, CA, 93003, 408-
681-0482). Holmes sells the chips
tor 375 cach, or two or more for 370
each. Tota sells them for $85 each,
two o1 more for 380 each, They're
easy to mstall, but be very careful
about slalic when installing them
(see Scott Norman's article an page 34),
Opening vour Model 100 will void
vour Radio Shack warranly. 1've
read letters from customers of hoth
companics, complimenting the firms
on their fast delivery of the chips,
and the ease with which they were
installed.

ANOTHER EPISODE
IN THE TAPE WOE SAGA

I bavel @ grear deal and am hiving
ditliculty with cassette recorders.
The Radio Shack CCR-81 is wo

G,
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bulky, but the little tape recorders
which use the microsettes tapes
don’t seemn o work oo well. [ can ges
them o save and load most Basic
programs, but ASCII saves or text
files alwavs stop with an input-out-
puLerror. Wheat's the pi oble?
Recorderless
Tustin, CA

# The difficulty with linde tape re-
corders and the Model 100 15 tha

the recorders frequently don't have
amotor, remote-cortrol jack, This is
required for ASCIL and wext files
cassette operations.

When the Maodel 100 saves or
loads an ASCH program, it uses the
remole plug to stop the tupe record-
er motor after each line of the Basic
program. It the Model 100 is saving
the program, the time between the
slr)ppmu ot the tapce recorder andd
the starting of the beginmng of the
next line is used to convert the Basic
line in Memonry Mom its tokenized

THE

The Chip-Tote™ PCD-1 by
Kangaroo Video Products Inc., -
makes your TRS-80 Model 100

or Epson HX-20 truly complete. -
It's a compact, light-weight, ]
foam padded soft case that

doubles as a desk. [

Businessman, Journalist,
professional or hobbist — the
Chip-Tote™ PCD-1 provides
the maximum in portability
and protection for your com- |
puter and its accessories.

Kangaroo Video Products .
Inc. has been the feader in
protecting T.V. cameras and g
video tape recorders for pro- -

Tessionals woridwide. Now we
have brought our thoughtful [ ]
design and guality construction

CASE

FOR EVERY CASE

The Chip-Tote™ PCD-1 features:

Slim, handsome design
Made of rugged Cordura® nylon

fully padded with Evazote closed-cell
foam

Non-scratch lining won't mar display
screen

m Double-zip zipper tor easy access

® Stand-up utility top holds papers upright

for easy reference

Pockeis hold papers, notepads, business
cards

Detachable zippered pouch holds batter-
ies, madem card, acoustic coupler, AC
adapter

Convenient hand strap
Comfortable adjustable shouider strap
Available in black or smoke gray

For more information contact: Kangaroo
to the portable computer  video Products inc. 9190 Manor Drive, La &
industry. Mesa, California 92041 2t WG
(619) 698-0230 NG e : i
KANGAROO VIDEO PRODUCTS INC. S i x :
WE SET THE STANDARD 2 T F i

form 10 ASCLL U it's loading the
program, the time is used to convert
the ASCIT line 1o its tokenized form.
Asanmdication ot the tme requited
o clo this, just try saving or loading
an ASCII filein RAM.

The prablem with tpe recorders
which don't stop during text or
ASCII file saves or loads 1s that the
gap between the different blocks of
lines throws oft the Model 100 Lim-
ing, and results in an input-outpul
CITOr

If you're technically inclined, vou
conld open up yous liny Lape recor -
er and splice a sub-miniature jack
into the recorder’'s motor p()\-\-‘(‘l'line.

jerTy-rigging a remote control tor the
3 gEmg

unit., [There's also a modification you
can make lo your casseile fead. Paul An-
dyeassen will telf you how to do il i next
month’s issue. ——JPMjr.]

The other choice is to look for a
small tape recorder that has the re-
maote-control jack in addition to the
standard wicrophene and earphone

Jacks.

Another  difficulty  with  these
smatl micro-recorders is they were
desigued for low-quality volce stor-
age, not critical 1500 baud computer
data storage. The electronics in
these recorders are inferior, on the
average, 10 the normal, full sized
units. I've seen several letters from
people who've used various micro-
recorders for Model 100 cassette
dara storage, and they've all had lim-
ited success.

One olher choice is avallable:

Holmes Fogineering (mentioned
above) has released a wafer tupe

Y
\
|
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drive for the Model 100 that uses
endless loop tapes for storing data at
high baud rates (about three to four
thousand Baud). In concept the
wafer drive system is a slow disk sys-
tem, lewing you save multiple files
on one tape, with automatic fast-for-
ward 10 skip unwanted files. The
unit uses gel-cell batteries for long
terin lm.Ltcr}- life, and

$299.50.

sells For

SCREEN CARE AND
LUBRICANTS FOR MODEL 100

ve noticed that with all the use my

Madel 100 gets, the plastic screen
cover gets pretty scralched. T use a
plastic cleaner and pohish that I use
on my turniable cover and it works
wonders  in removing all
scratches. Ivs called “Audio Buff”
and comes in wwo plastic squeeze bot-
tles, a polish and a cleaner,

Also, each time 1 take the my 100
on the road, I plug and unplug the
phone and cassette cables. By spray-
ing the plugs with some electronlo
contact cleaner, they slide much
easier. This is an alternative to
spraying them with graphite, as has
been suggested to me by other
people. Graphite can conduct elec-
wricity and could interfere with the
operation  of  the cassette  and
modem ports by shorting the pins of
the connector together over the base
of the connector, since it's almost im-
possible 1o spray only the individual
pmns,

Illruu-_-

Clean Conntacis

Waolthoro, NH

A Thanks lor the suggestions. It cer-
tainly makes sense, since the au-
diophiles  have been  concerned
about the appearance of their plastic
dust covers for much longer than we
Model 100 owners. And your point
about using graphite is well taken.

TRYING TO GET 100 AND
COCO TO TALK TOGETHER

I ‘mtrying to get the Model 100 and
my Color Computer to talk to one
another. I'm using Colorcom/F as
the terminal program on the Color
Computer, with the Radio Shack 4-
pin to DB25 connector cable, with

null modem plogged into the Model
100, What am 1 doing wrong?

Silence in Canton
Canton, NC

}lh:_!_.', it seems a lot of Model 100
owners have a Color Computer, or
know friends whodo.

First, assuming the null modem
-U.EI{I RSESE (:i"t}'l]i.‘ AT arl II'H: 'E'.I!'i?l]"l'
lem, set Colorcom/FE to maich the
Maodel 100 erminal senings. Make
sure both use the same word size,
parity {enabled or disabled), and

stop bits, To upload 1o the Color
Computer, set the terminal status 1o
ATHE. To download. set stat to
711D, Colorcom/E should be set
from command mode (L), using this
sequence: baud rate - 2 (300); parity
- 2 (ignore); data bits - | {seven);
delay after carriage return - 2 (ex-
tended); linefeed - 2 (insert after
carringe return): and other conorol
characters - 1 (strip). Colorcom/F as-
sumes you always want one stop bit
when data communicating,

To do an upload, restart Color-

INCREASE THE MEMORY OF YOUR MODEL 100

Circle No. 39 on Reader Senice Card

IN MINUTES WITH
PURPLE COMPUTING
MEMORY MODULES
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LAST NIGHT, COMPUSERVE TURNED THIS
COMPUTER INTO A TRAVEL AGENT FOR JENNIE,
A STOCK ANALYST FOR RALPH, AND NOW,
IT'S SENDING HERBIE TO ANOTHER GALAXY.

NO MATTER WHICH COMPUTER prestigious financial data bases. need a computer, a modem and

YOU OWN, WE'LL HELP YOU GET Access Value Line, or Standard and CompuServe. CompuServe connects with
THE MOST OUT OF IT. Poor's. Get the latest information on almost any personal computer, terminal,
If vou've got places to go. 40,000 stocks, bonds or commodities, or communicating word processor,

CompuServe can save you time and Then, consult experts like 1DS To receive an illustrated guide to

money getting there., Just aceess the wr Heinwld Cornnnodities, All v Lo CompuServe and learn how you can

Official Airline Guide Electronic with CompuServe. subseribe, contact or call:

Edition—for current flight schedules and Or if, like Herbie, intergalactic

fares. Make reservations through our gamesmanship is your thing, enjoy the

or-line travel service. Even charter best in fantasy, adventure, and space Compusewe

a yacht through “Worldwide Exchange ~games. Like MegaWars, the ultimate  Corsuner nlormaten Serce 0. 803 200
If your money's in the market, compuiter conflict.

: T . : 800-848-8199
CompuServe offers a wealth of To get all this and more, you'll in Ohio call 614-457-0802
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conVE (1o clear out the buffer), put
the 100 in terminal mode, press
CTRL- R {10 tell Colorcor/E a file is
about to be sent and to capture i),
select up (F3) in term, type the file
name to transmit, press enter (null)
in response to the width prompt,
and watch the file transfer. When
the transfer is finished, press CTRL-
T to close the Colorcom/E buffer.
Now save the file from your Color-
cor/E buffer to tape or disk, de-
pending on which version you have.
Going the other way, set the
Model 100 to the proper stat sct-
tings, go to term, press down (F2),
and give the name of the file you
want to put in memory. Qn the
Color Computer, restart Colorcom/
E to clear the buffer, load the file to
be transfered into the buffer, and
press Control-2 (control key is the
down arrow). When the file finishes
tranferring, press down on the
Model 100 to stop storing the file.
Another way to transfer a pro-
gram or data file to the Model 100 is
to use the Color Computer without a
terminal program. Configure the
Model 100 as 48N2E, go to term
mode, press down (F2), and give the
file name to be used in RAM. On the

Color Computer, if the file is a pro-
gram, just type LLIST. If it's a data
file use a simple for-next loop to
read the data into a variable, from
tape or disk, and PRINT#-2 to send
it to the Model 100. This method still
requires that you use the null modem
between the Color Computer and
the Model 100.

WILL X-RAYS AIMED AT
TERRORISTS HURT 1007

I ‘m planning on doing a lot of fly-

ing in the near future and I was

wondering if the x-ray machines at

the airport can damage the Model
100 or the programs stored in it?

Grounded

Memphis, TN

# The x-ray machines at airports are
low power, pulsed devices. The
levels used are too low to cause any
physical damage to the Model 100.
(If it did cause damage, the machine
would also have fried the operator,
microwave oven style.) The memory
is also rather insensitive to the x-ray
radiation. To change memory re-

quires applying electrical current to
the memory cell in question. The x-
ray machines use magnetic fields to
generate the x-rays. These magnetic
tields induce an electrical current in
the Model 100, but it is so small that
the chips don’t notice it. Cassette
tapes, on the other had, use tiny par-
ticles of magnetic sensitive material
to store data. The field generated by
an x-ray machine is supposed to be
too small to cause any problems, but
repeated trips through dozens of
machines will have a cumulative ef-
fect on the data stored.

Anyway, you might as well just
carry the computer by hand, since
the guards would insist on inspec-
ting your luggage, or briefcase,
when they see the large metallic
footprint left by the Model 100. For
data satety, also hand-carry your
data tapes.

PRINT-USING BUG
CREATES UNWANTED MINUSES

There is a bug in PRINT USING.
The problem occurs when using
a minus sign in front of the number
signs in the format field. The minus
sign always prints, regardless of the
sign of the argument. For example,
‘PRINTUSING “ - ####".34
prints “-34”, and ‘PRINTUSING *“-
###+#7;-34" prints “-34"] The other
method of specifying numeric sign,
putting the minus sign after the
number signs, i.e.; ‘PRINTUSING
“H###-";34°, prints the minus sign
after the negative number printed,
which is correct for that format. A
kludge method of fixing it is to in-
clude room in the number sign, but
this isn’t always possible (###.##-
### ## isn’'t any good if you're
cramped for space) and in some ap-
plications, it would be better if the
sign were in front of the number in-
stead of after it.
PutOue
Beaverton, OR

A You're right. That is a bug. Ac-
cording to the manual, pages 170-
172, that placement of the minus
sign in front of the number signs
should only be printed if the num-
ber is negative, not ail the time,
Thanks for bringing the bug to our
attention. ff
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A public man uses his 100 to hold a silent meeting
in the middle of a public gathering.

By DAVID HUGHES

microsg, opportunity, coupled

with need, produces more
progress than all the market re-
search ever done. Give people new
tools, and they will build structures
undreamed of by the tool makers. If
micre manufacturers thought more
about that than trying to duplicate
the ways people have produced, ma-
nipulated, and communicated “in-
formation” in the past, we would
moye more rapidly into the Infor-
mation Age.

I ike most innovative uses of

A little incident involving one of

life’s biggest frustrations for busy -

people — waiting for their item to
come up on the agenda at an inter-
minable public meeting — led to a
spontaneous use of the Model 100 to
hold a “silent board meeting” that
has lots of reverberating pos-
sibilities. 1 guess it occurred to me on
the spot because I have so thorough-
ly “internalized” micros and net-
works infa my life, wark, and
thought processes over the past six
years that it seemed obvious at the
time. Others hearing about it
seemed suprised and have urged me
to share the idea with you,

COUNCIL MEETING. It happened

one night at a city eouncil meeting in’

Manitou Springs, CO. The board of
directors of our small business as-
sociation there had to mect with the
council in their chambers at a regu-
larly scheduled meeting to discuss
an economic development agree-
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ment. As spokesman for the board,
I had my Model 100 with me with my
notes in a file to call up as a “tele-
prompter” and to stroke down (I
don’t “jot” anymore) questions, com-
ments, and decisions as they were
made at the meeting.

But our busy board members
hadn't had time to meet before the
meeting. We just all ended up in the
audience. If we talked aloud we
would have disturbed the meeting.
We didn’t want to go outside and
huddle because some of the other
agenda items were of interest to
other board members. So I created a
new file, entered a question on my
mind, and passed it to the sccretary
of the board. She read it, answered,
passed the 100 to the Main Street
manager for her comments. Then it
went to the president, and back and
forth until, within about 30 minutes,
while the council droned on, we had
held, in effect, a “silent board meet-
ing.” With a complete transcript to
boot!

When our item came up, never

having uttered a word out loud, we
had our act together. And of course
won our points — out loud. But sev-
eral councilinen kept looking at the
little buff and biack box I was using
for my notes and wondering what
sort of magic I had in there.

PASS THE MICRO. Since then I
have used the technique of “passing
the micro” in many situations. What
is your name and telephone number
again? Here, you enter it in my 100.
You can spell your name better than
I can. Who is at this meeting? Pass
the micro, not a yellow pad. Got
questions? Stroke’em down and
pass’em to the moderaror, or presi-
dent, who can pass them to the
answerer. With all the superior brev-
ity and specificity of the written,
rather than spoken, word.

Then in a presentation I was mak-
ing one day to a group of about 100
people at the Industries of Jefferson
County luncheon, I noticed they had
everybody introduce themselves by
standing up before I as die guest
speaker came on. Since I wanted to
address every professional compo-
nent there — business, government,
cultural, civic. I sat at the head table
with my 100 and stroked down the
generic affiliations of 21l the groups
there.

I don’t have a memory for names
good enough to stand up at a meet-
ing and make all the acknowledge-
ments I should, Up to now.

VALUETO ALL. Burt in this case T was
able to go even further. I wanted to
make a point that micros and net-
works would be of value to afl the
groups represented. I had an Os-
borne I with its video port hooked to
a projection TV with an 8-foot
screen for demonstration purposes.
After having made my introductory
remarks and rendering, error-free,
all the courtesy acknowledgements
from the screen of my 100 at the
podium, I then carried it over to the
Oz, booted up a terminal program,
hooked the 100 via an R§232 cable
to the Osborne, and, at 1200 baud
“uploaded” my list I had taken down
at the head table. Of course every-
body in the room ¢ould see my “in-
stanl” illustrative list. My point was
better made than if I rattled it off or-
ally.




It occurred to me 1 could have  me, I could have displayed the ques- buy a second Model 100 for meet-
passed the 100 around the roomand  tions on the screen before answering ings... Meanwhile, would vou please
had people hold their “silent meet- (hem. But then | wouldn't have had pass the Model 100 with the satad
mg” and enter “written” questions  the use of the 100 as my speaking  dressing down o this end of the
tor me. When the 100 returned to nate pad. Hmn Looks like T hetter 1abler ff
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PROTECT YOUR

MODEL 100 COMPUTERI
The PROTECTIVE LEATHER CASE IS A MUST
to protect your investment!
Your computer becomes safely portable
with its own hard LEATHER CASE
and carrying strap, over the
shoulder or like a briefcase.
A storage compartment for
accessories is neatly placed in
the rear, and the reset button,
RS-232, parallel printer port,
phone:jack and cassette jack
are accessible,

s 100 Ponaple Comptaer 81 09_9 5 h ALPHA 100 e
[s makirig available "” $129.95
- Handcrafted by BIANCHI LEATHER PRODUCTS, Califarnia, this BAR CODE READER

The EASY WAY To Land a Frogram

ALPJHIA\/W@ ?:FZ;\S:;)’BZ READER $125.95 N CHECK /MO include 6% State Tax/ Ca. Res.

il HER CASE $109.95 J VISA L MC 53.00 far Shipping & Handling.
161 North Main Street, EAT #109.9 M far Shipping andiing
PO Box 117, NAME SIGNATCIRE
Lake Elsinore, Ca. 92330 | ADDRESS __ S __ CARD*
(714} 674-6630 d . PHONE( ).

i . . .
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REDUCE GLARE
BY PROPPING
YOUR MEWS

othered by the glare off your
LCD?

That glare can be reduced by
propping the Model 100 up at an
angle. That effect has been achieved
by an editor of a well-known maga-
zine dedicated to the 100 by sticking
sawed-off pencils into the screw
holes under the machine.

However, two new products offer a
more elegant solution to this problem.

P-Legs — manufactured by KJM
Development, PO, Box 698, West
Hartford, CT 06107 — are plastic
legs with rubber tips that fit into the
100’s screw holes allowing the micro
to be perched on a desk at a comfort-
able angle. A pair of P-Legs cost
$3.50 plus 70 cents shipping and
handling,

The PoCo stand — manufactured
by Diskus Products, 6003 Bandini
Blvd., Los Angeles, CA 90040 —isa
stand made of curved, smoked plas-
tic that will support your 100 at
about a 30 degree angle to your
desk. Tt casts $17.95, plus $2 ship-
ping and handling.

ASSEMBLER
LETSYOU
WRITE 8085 CODE

ustom Software, 605 North C,
#2, Wellington, KS 67152, is
offering an 8085 asscmbler for the
Model 100 for $22.95. Iuis written in
Basicand needs atleasta IGK RAM.
According to Custom, its assem-
bler, ASMBLR.BA, uses the 100’s
TEXT program to write its assembly
programs. ‘That, Custom said,
makes it possible to use all the built
in features of the Model 100 and
frees you from the task of learning
different editing commands.
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For long programs (or little ram
space), the assembly language pro-
gram can be transferred to tape be-
fore assembly. ASMBLR.BA rcads
the source program one byte at a
time and doesn't store more than
one line in memory at any given mo-
ment. This solves the problem of not
having enough ram space for both
the source code and the assembled
object code.

ASMBLR.BA supports the follow-
ing pseudo operations:
® DEFM, define a message or string
of text;
® DEFB, define a byte of memory
space;

& DEFW, define 2 bytes of memory
space;

e DEFS, set aside a block of mem-
ory; '

® EQU, equateor equals;

¢ $, meaning current location;

& QRG, starting address of pro-
gram; and

® END, ending address of program
and program entry point.

Several “switches” can be set to
allow a variety of different methods
of assembly. The assembled pro-
gram can be output to your line
printer. You have the choice of as-
sembling the program but not writ-
ing the object file. You can also sup-
press the ouput of the symbol table.

ASMBLR.BA 15 available on tape
or disk. The disk version comeson a
Model HI compatible disk with a
machine-language file transfer utili-
ty that supports tile transters be-
tween the Model 111 and Model 100
at 19,200 baud.

MOVEOVER
CASSETTES!
WAFERS AREHERE!

Holmes Engineering Inc., 5175
Greenpine Drive, Murray, UT
84128, has become the first com-
pany to offer an alternative storage

system for the Model 100 for $349.50.

Holmes Engineering has released
its PMD-100 portable high speed
waler tape drive for the TRS-80
Model 100 computer.

According to infermation from
Holmes, the PMD-100 records
Model 100 text files and programs at
high speed on miniature tape car-
tridges called “wafers” (formerly
called “stringy floppies”™). An 8K file,
the company said, typically loads or
saves in less than 10 seconds.

To give you an idea of how
Holmes’s product works, here's the
operating procedure outlined by the
company: '
¢ Plug the PMD-100's RS-232 con-
nector into the Model 100,

& Turn on the Model 100 and the
PMD-100.

® Place your Model 100 in the TEL-
COM mode.

® Enter the correct STAT, as out-
lined in the PMD-100 manual — a
simple operation which tells the
Model 100 to “talk” to the PMD-100
via the RS-232 at 9600 baud.

® Using the download function, you
load the PMD-100 operating system
from the PMD-100 to the Model
100. Once the operating system is in
the 100, you can leave it there as you
would any other program.

e YFrom the 100’'s main menu, move
the cursor over the wafer drive’s
operating system and enter the pro-
gram. A new menu will appear on
the screen,

® This menu lets you save or load
programs or text files, read the di-
rectory of a tape, or determine how
much free space is left on a tape.
Files are stored and retrieved by the
same file names used by the Model
100.

The PMD-100 is approximately 8
inches wide, 6 inches deep, and 2'%
inches high. It weighs just under
four pounds.

The wafers for the PMD-100 are
about the size of a business card and
%s-inches thick. It contains a loop of
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tape from 5 to 100 feet long, wound
around a open-faced spool. The
tape is inserted in the opening of the
drive mechanism just as you would
insert a cassette in your car stereo.
The tape is capstan driven at a speed
of about 7 inches per second.
The drive contains a Z-80 micro-
processor, 16K RAM, and 4K ROM.
It is powered by a rechargeable
battery or AC wall pack. Between
operations, the drive automatically
powers down. A cable to power the
Model 100 from the PMID is included.
The front of the PMD-100 contains:
® An opening to insert wafer tape
cartridges;
® A power ON/OFF switch;
® Jacks and connectors for the bat-
tery charger, Model 100 power cable,
and the coiled RS-232 cable;
® Low baueryindicator;
® Indicator to show when the bat-
tery is fully charged;
® Power on indicator; and
® Write indicator.
The Holmes wafer drive comes
with:
@ 3assorted wafer tapes;
¢ ACadaptor/battery charger;
¢ Cuble to power the Model 100
from the PMI);
& Instruction manual; and
¢ Membership in the PMD user’s
group, which allows you to submit,
purchage, and exchange programs
on wafer tape.

KANGAROO
CHIP-TOTE CASE
FOR MODEL 100

hip-Tote is a carrying case for
the Model 100 and Epson HX-
20 that doubles as a desk.

Made by Kangaroo Video Prod-
ucts Inc. of 9190 Manor Drive, La
Mesa, CA 92041, Chip-Tote fea-
tures a slim, fully foam-padded de-

sign opening up into a one-piece
work station. A stand-up utility top
holds papers upright for reference.
Inner pockets can be used to store
notebooks and notepads. A zip-
pered pouch holds the 100’s AC
adapter, phone cord, and extra bat-
teries. Made of DuPont Cordura
nylon, the case comes in black or
smoke gray and has an adjustable
shoulder strap and a hand strap.

Chip-Tote costs $59.05. 4
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KERRY LEICHTHAN

- TRANSMISSION

EXCITING POTENTIAL
IN TELELEARNING’S
NETWORK UNIVERSITY

nather potentially  positive

pinnacle has been staked our

by microcomputer entrepre-
neurs— the electronic university,

Telel.earning  Systems  of  San
Francisco’s held a press conference
in Washington, DC, to announce a
totally new approach to high-level
cducauon [for a related story sec The
Wire|. In attendance, among others,
was T.H. Bell, President Reagun’s
Secretary of Education.

In a nuwshell the concept is this:
Students can conveutently attend
university classes at home hy tele-
communicating with professors by
microcomputer and modem. There
will be no physical university in exis-
tance, other than the mainframes
and other administrative buildings
necessary to maintain rhe school.

BIG PHONE BILLS. Like the stu-
dents, professors would Lteach their
courses from their homes. There
would be no need for expensive
Classroonn iems sucls as blackboards,
desks, podiums, and other niceties
that make attending college morc
expensive. Of course there will be a
lurger phione bill, But il the parame-
ters of the school are established cor-
rectly, students shouid be able o
spend a minimum amount of time
on-line by connecting to the school
only to down-and upload assign-
menits and Instructors’ comments.
The electronic university should
make the cost of education afforda-
ble 1o more people than traditional
methods. With no need 1o pay far
room and board, transportation and
other peripheral expenscs, students
forced o go to schools near home,
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even though the course offerings
are notrotheir liking, will have more
oprions,

There are drawbacks; potentially
many, the most negative of which is
that the promoters of TeleLearning
U could design the scheol to be no
better than 4 matchbook correspon-
dence school, “Become a nuclear
physicist in 10 weekly lessons!™ I sus-
pect, and hope, they have more seri-
ous plans for their project. Imagine
being able ro earn 4 medical degree
from your kitchen rable? That's an
exciling possibility.

NO BEER BLASTS. Most of the other
drawbacks are socially  oriented.
There can be no Friday Night Beer
Bashes, no studenr governiment
meetings, no Greek houses {or
maybe there can, Phi Chippa Nully,
no campus radio station, and other
social learning activitics. One of the
most beneficial aspects 1o going

WEXT.1688

—

away to school is, that for many stu-
dents, it's their first time hiving away
from their parents. And although
for many they are tar from indepen-
dent from their parents, it is their
[rststepoutinte the real world,

The success of on-line learning
centers will depend on the people
whao run the schools. It will offer op-
portunities 1o people looking for
education as a way to change ca-
reers. It should bring the pricetag of
cducation dramatically downward.
It cun do 4 ol o improve, and make
more universal, American educa-
Lion,

TeleLearning's tirst offerings are
available for Apple II and IBM PC
users. It will soon be available, ac-
cording to a recent InfoWorld arti-
cle, for Atari and TRS-80 Mode! 111
owrners. IUs inevitable that Tele-
Learning will catch on to the possi-
hilities of portables and realize that
there is no reason to stop at going to
school from a student’s kitchen.
With portables, students will be able
to go 1o school from virnrally any-
where. ¥

hile you're saving your pennies
for a Holmes wafer drive, you
may be wishing you could use a shirt-
pocket recorder for cassette storage
with your 100. Although the audio
quality of those recorders is notori-
ously bad, Paul Andreasen will ex-
plain next month how to modify
vour cassetle lead to work with re-
corders without a remote jack.
Also  next month, Richard

Ramella showed vou how to create
still hite with his Sketch Pad. Next,
he’ll show you how to animate your
drawings.

In addition, Bill Waliers will be
delving into the 100s ROM, and
J. Gary Bender will be initiating a
sertes on how to be a better pro-
grammer; so join us next month and
skart your new vear with Portable

100. 4




When it comes to superior performance,
we study our lines very carefully.

Superior printer performance is not a fluke.
It evolves from analyzing printed line after
printed line. Taking the time to test and retest.
After 30 years of manufacturing precision
parts, we know that there are no shortcuts.

And so we took the Gemini-10X and method-
ically put it through its 120 cps pace. We
achieved a print head life of over 100 million
characlers will an extiemely precise dul align-
ment creating each crisp character

So far so good.

Next, sophisticated performance de-
manded versatility. A wide choice of
character sets, a buffer expandable
to 8K, and the ability to interface
with all popular personal
computers. We added macro

instruction, giving Gemini-10X the capability
to perform up to 16 operations with one com-
mand. We included as standard a paper

feed system that has a friction and fully adjust-
able tractor feed. Then we even built in the
dexterity to print graphics and text on the
same line.

Done.

And, ul cuurse, slaying Lhe best means
constant reviewing and fine-tuning. Keeping
the Gemini easy to find, easy to afford and so
reliable it can be wamranted for up to twice
as long as its major competitors.

Only the most careful

IL engineering has built the new
gSE@I hard-working Gemini-10X.
™ You'll applaud its performance.

micronics-Inc

THE POWER BEHIND THE PRINTED WORD.
LOMPUTET FENpIErsis LIVISion
2803 N.W. 13th Street, Dallas/Ft. Worth Alrport, TX 75261

*309

Plus $10. for
shipping and
handling.




CHECK OUR
FULL-FEATURE SPREADSHEET.

AMERICAN CALC
For Yuur Radio Shack TRS-80 Model 100/NEC Model PC 8201A
[ ] Handles up to a 30 X 96 matrix.
[] Cursor movement is left, right, up, down and go to any location.

[7] Program is capable of addition. subtraction.
multiplication and dicision.

[] Insert or delete rows or columns.
[] Replicate numbers or formulas.
[] Copy, save, load and screen dump.

[] Built-in calculator,

[ ] Shipped with bound instruction manual, pre-recorded
audio tape and vinyl album case.

i American Micro Products, 1n:
Write for free catalog listing additional Model 100/8201A 205 Morth Bowser

business and engineering programs. . | Richardson, Texas 75081
Cirela No. 43 en Reader Service Cand = (214) 238-1815

© 1983 American Micro Products, Inc.




