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The expanding horizon of office and home use of 
new communications and data services tying smart 
terminals into networks through telecommunications 
links makes the world need a high speed terminal 
program. 
Busy computers shouldn't have to wait for data simply 
because an old fashioned link can 't handle today 
and tomorrow's telecommunications. Slow terminal 
telecommunicatipns can stand the smart operator's 
world on its ear. 
Into today's fast paced world, Micro Systems Software 
presents MicroTerm, the first truly high speed terminal 
for this inquisitive world. Some computers can run 
at up to 4800 baud null-free (9600 in some direct­
connect applications). 
MicroTerm enables you to do more in less time, in 
both ASCII and the new "error-free" direct file mode. 
Its unique Macro-Key function allows you to have 
10 user-defined keys that transmit up to 64 characters 
at a single stroke. You can even dial a phone number 
and transmit the buffer at a specified time com­
pletely unattended by the operator. 
And while Micro Term improves your computer's 
"ears" by outperforming any other telecommunica­

tions terminal program, its low price won 't take a bite 

from your bit budget. It's only $79.95 retail. 

You can 't lose with MicroTerm's features, performance, 

price, documentation, or support. 

It's the only terminal program enabling you to continue 

operations in the command mode while receiving 

additional data through the RS232 cable. And you 

can adjust video width , turn on the printer, open the 

buffer and do many other things and then return to 

the terminal mode without missing a thing. 

Available for the TRS-80 Models I, II , Ill , 16, IBM PC, 

Zenith Z-100, and Apple II computers. 

If these advantages are what you want in your world , 

communicate with your nearest MicroTerm dealer. 

For information contact : Micro Systems Software, 

Inc., 4301-18 Oak Circle, Boca Raton , Florida 33431 , 

Telephone Toll Free: 1-800-327-8724 

In Florida (305) 983-3390 


MICRO-SYSTEMS SOFTWARE, INC. 
4301-18 Oak Circle, Boca Raton , Florida 33431 , Telephone: (305)983-3390 

Toll Free 1-800-327-8724 



TIMES 
FASTER THAN 

dBASE II™ 
If you bought your computer to save time, then you 
need SU PER, the most powerful database system you 
can use. Power is a combination of speed , ease of use 
and versatility . SUPER has them all. 

FAST - To demonstrate SUPER's speed , ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results : 

Task SUPER Time dBASE II Time 
Set up/ Program 
Input 100 records 
Sort & Print Labels 

5:20 
50:29 

6:41 

12:18:00 
1 :27:50 

4:18 

Totals 1 :02:30 hrs. 13:50:08 hrs. 

Notice that SUPER was faster at every task where your 
time is involved - and saving your time is probably the 
whole reason you bought a computer. 

EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven , office perso nnel can easi ly 
learn to use SUPER to set up their own applications , 
speeding and simplifying dozens of tasks without the 
need of programmer support . 

VERSATILE - SUPER, unlike other business 
programs, doesn 't dictate how to run your business. 
With SUPER the computer does what you want , when 
you want , the way you want it. SUPER may be the only 
busi ness program you'll ever need. It can handle 
customer tiles , payables , receivables , depreciation , 
appointments , cost accounting , time charges, 
commissions, inventory, manufacturing contro l, and 
even matrix accounting systems! 

SUPER PERFORMANCE AT A SUPER PRICE ­
That SUPER beats the $700 dBASE program may 
surprise you , but in terms of price vs. performance 
SUPER has no competitors . Among its features are: 
production input, data compression, mult iple databases 
on line, transaction posting , file reformating , stored 
arithmetic files , flexible report formats , hierarchical sort 
and multi-disk files for up to 131 , 068 records . It can 
se lect by ranges , sub-strings , and field compariso ns. It 
interfaces to word processors such as WordStar'", 

it takes a six-page product description to cover them all. 
Write or ca ll and we'll send you one. 

SU PER is available for T RS-80'" Models I & Il l under 
NEWDOS'", LOOS'", and OOSPLUS; for TRS-80 Models 
I I, Ill and 16 under TRSDOS'"; and CP/ M'" systems. 

Prices: TRS-80 and Osborne versions $250.00 
Other CP/ M versions $295 .00 
Manual (Price app licable to purchase) $ 25.00 

NOW AVAILABLE FOR IBM·PC $250.00 
All TRS-80 Model I/ Ill versions $199.00 

MasterCard and VISA accepted. 

OTHER SOFTWARE 
• 	ManageMint'": A PERT / CPM project 

management system compatible with SUPER. It 
includes scheduling , resource and financ ial 
management modules. 

• Sales Planning and Data Extraction System : 
Improves hi t rates while cutting costs. 

• Small , economical program packages for 
accounting , business and office applications as 
well as utilities. 

Write for Catalogue 

Institute For Scientific Analysis, Inc. 

SOFTWARE FOR HARD USE TM 

Dept. U-1 Institute for Scientific Analysis. Inc. 

PO. Box 7186 Wilmington. DE 19803 (215) 358-3735 


Orders only: (800) 441 -7680. ext. 500 

CDC. 13715 Vanowen St.. Van Nuys, CA 91405 (213) 873-6621 


Outside of Californ ia: (800) 692-5235 

SuperSCR IPTSIT'", Model 11 / 16 SCRIPTSIT'", and 	 Trade mark owners : dBASEl l - Ashlon-Tate SCRIPTSIT. SuperSCR IPTSIT, TRSDOS. 

and TRS-80 - Tandy Corp. NEWDOS/80-Apparal , Inc. WordS1ar - M1croPro Intl. CorpNEWSCRIPT'". In fact SUPER has so many features that 
NEWSCRI PT- PROSOFT. LOOS - Logical Systems. Inc CP/ M- Dig1tal Research 
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If BASIC somehow doesn't seem so basic, and your software has been getting you 
nowhere, then let me introduce myself. THE PRODUCER is my name. Writing 
programs is my game. If rou're interested in an inexpensive way to quickly and 
easily write professiona quality custom software programs, then read on. 

Have you ever wasted money on software that didn't do what you What do you get with THE PRODUCER?thought it would? Are you burned out on high priced . canned 1. Two diskeftes co riTaining THE PRODUCER program development programs that make big claims. but don·t meet your needs Has a system. and a complete disk operating system Al so included is alack of good softwa re made your computer an expensive gadget that free sample personal management program (value 559 95) usefu l todoesn·t do what you hoped it would? If so. 1·m here witt1 good news every computer ownerWith my help you can put those problems behind you 2. Extensive documentation in a three ring binder . with index tab s. 
quick refer ence system. comprehensive index and sect ions for theWhat is THE PRODUCER? novice and professional programmer 

In short. Im a Program Generator designed to write customized 3. Complete printed tutorial. walking through eact1 step in THE 
software programs If you have a need to store and retrieve PRODUCER process and resulting in a finalized sample program An 
information . perform ca lculations on your data and get displayed or audio cassette tape (514 95 value) of the tutorial session is also 
printed reports . I can help you develop a program to do just that . in provided free for a limited time 
just about ·any format you can imagine That's why 1·m called a 4. A toll free technical assistance number for PRODUCER owners . 
program development system 1·m a powerful and sophisticated 5. A free one year subscription to THE PRODUCER·s quarterly 
so ftware package. born of vast technical knowledge and newsletter containing ideas. sample programs and update 
professional design experience Yet. 1·m the most simp le. practical. information related to THE PRODUCER 
easy to use and functionally versatile program generator ever put on 
the market 	 TECHNICAL COMPARISON CHART 

PRODUCER IR . QU ICK PRO CREATOR 
FEATURES OF THE FINISHED BASIC PROGRAMWhat can THE PRODUCER do for you? Full Sc reen O ri en ted Input o l All Fields YES YES NO NO 
Edi! without Retyp1:ig with insert & delete YES NO '11')YESHow can I help you? Just let me count the ways 	 Restrict field Length automa 11 cal ly YES YES YES NO 

Unhm•led Restri c llon choice for each held 
 YES YES NO NO 

1. 1make programming easy Im ·user friendly If you can answer User defined Custom Prompts for each Field YES YES NO NO 
Full Speed Typing tn ALL Fields YES 	 YESYES NO simple Engli sh questions and push buttons.1·11 do all the hard work lmmed1a1e Ex!I rrom ,· .. ny Field to Menu YES 	 YESYES NOLet me worry about the BASIC language required to co mplete your Enter Fields from 1as1 Record automatically YES YES NO NO 

program Describe the program you want and 1·11 write it for you The NO NOFast BT REE File St1u -:: tu1e fNo \or 1 N1•t•dt•<ll YES YES 
Frnd Reco1d with Petri of a Key YES YES NO NO process is simple First I produce a print ed planning sheet to help Hi-Speed G loba l Sea1ch Im ANY Field 1n a Record YES YES NO NO 

you get your ideas on paper When you ve finished planning. you re Oupllcale Keys and Multiple Keys Supporled YES YES hm1ted NO 
Global Field Replacement Func tion 	 NO YES YES NOready to draw your screen right on the monitor The Screen design Run Predefined Reports from Fin ished Program 	 NOYES YES NO 

and appearance is completely at your command . including graphics 	 Select Reports from Menu 1n Finished Program YES NO NO NO 

Sort (machine language) ANY Field-Free NO NO
You have full editoria l control Make all the changes you like. until 	 YES NO 
Custom Mailing Labels Option (any Size) YES NO NO NO you re sat isfied After you re thru . 1·11 guide you thru some si mple 	 Do Calculations on fields in Program NO YES YES YES 

English questions about your Screen Based on your answers. 111 Sell F1n1shed Program with No Hov,11!\ YES YES NO NO 
wrrte a com plete BASIC program for you PRODUCER CAPAB ILITI ES & FEATURES 

Toll Free Quest ion Line2. I can save you 100 s of hours of time I provide real short cu ts to 	 YES YES NO NO 
Create PROFESSIONAL F1ni~hed Progra m YES YES NO NOmeet your need s by going direct from your id ea to a ·ready to use Modify Program w1thoul Starting Over YES YES NO NO customi zed program I write all the BASIC code for you 1·m simple. 	 Ease o f Use. 1nclud1ng Comp le te TUTORIAL YES NO NO NO 
Number or Calculations allowed per fieldbut I m not shallow The on ly limit to my capacity is your 	 B B 1 0
Use Field N ames !or Calcu lations YES NO NO NO imagination 	 Use ALL Math Functions 1n Calculat ions YES NO NO NO
Generates a BASIC Program3. I ca n save you big bucks You may never need to buy another 	 YES YES YES YES 

YES YES NO NOprogram to store and retrieve your data With my help. you can 	 ~~l~t~:a l~;:·~~,:~~c~;~~~!t~ry~~adpe~/~~l 
YES NO NO NO

design your own custom programs to get your job done 	 Easy Report Generation w 1lh Any Res1r1ct1ons YES NO NO NO
Complete & Thorough DOCUMENTATION YES limited NO4. I can help make you more productive Having me as your partner 	 YESDetailed Qu ick Reference Materials YES YES NO NOwill be li ke taking a smart pill 111 pay for myself many times over by 	 Audio Casselle Tutorial Available YES NO NO NO
Program Planning Form Providedincreasi ng your productivity and creativity With my custom 	 YES NO NO NO
Sample Programs Available before Purchase YES YES NO NOprograms serving you . your computer wil l be theva luab le friend you 

hoped rt would be FREE UTILITIES INCLUDED 
Free Menu 011ven DOS U tll1ty Package5. I ca n help make you a real pro Based on your ideas I write 	 YES YES NO NC 
Free Disk Operating Syslem fSuper Fasl) 	 NOYE S YES NO comp lete stand alone programs I write in BASIC co de. but you talk in File Rebu1 lder & Reorganizer included Fr ee YES NO NO NO 

Engli sh to me And if you re an entr epreneur you can sell the Send Cashier's Check, Money prog ram s you and I create As a licensed owner of THE PRODUCER . 	 $149.95Order or Certified Check to: you may do so without paying royalties 
6. I ca n make good programmers mu ch better I produce fully PRODUCER SOFTWARE 

A division of T'exas Computer Systems. Inccommen ted BASIC code so you can use me as a building block to 
write your own specia lized so ftware I havethebest screen and input P.O. Box 1327 Arlington, Texas 76004-1327 

Or For Master Card - Visa - American Expressmodule available anywhere at any price Call 1-800-433-5184 Teuns Call 817-274-5625 

PRODUCER Generated Programs 
We understand your reluctance to invest in THE PRODUCER until you know for sure it provides what we say it does The programs below are 
unmodified . fin ished programs generated by THE PRODUCER Our customers tell us th at PRODUCER generated programs are better than many 
high priced programs written by human professionals Compare these programs to any you have seen selling at a simi lar price Their quality will 
su rprise you Buy any of these PRODUCER generated programs now and we will gladly apply the cos t of that program toward the future purchase 
of THE PRODUCER Or buy THE PRODUCER now and se lect one of the PRODUCER generated programs to be included in your order . absolutely FREE 

Executive Scratch Pad $29.95 

Expense Notebook $19.95 

Teacher's Grade Book $29.95 

Recipe Program $19.95 

Photo Assistant $29.95 

Video Library $29.95 

Mailing Lisi $19.95 

Personnel Program $39.95 
See descriptions in March 
and April Issues of 80 Micro 

Inventory 1 $39.95 
Maintains group of 
identica l items 

Inventory 2 $39.95 
Maintains record for 
individual items 

Record Library .. $19.95 
Organizes your music center 

Reader's ~uide $19.95 
Orgainzes magazine 
articles/clippings 

Personal Checking $29.95 
Organizes checking accounts 

Loan Calculator $39.95 
Calculates loans. principal 
and interest 

The PRODUCER, JR. 
If you don·t need all Ihe features ol The PRODUCER -- the professional program writer . 
and you don·t wan! l o spend $149 95 on software. READ ON Producer Software has 
the pedect solullon for you 

THE PRODUCER Jr 
A SI MPLE TO USE professional program generator And .i fs only$89.95. This self 

documented prog ram generalor can have anyone c reating self-contained stand alone 
programs 1n n o lime at all No other program generator can provide you with ease o f 
use low price and quality 

FEATURES 
screen generator allows easy dellmt1on and creation o f fields 
8 - tree file lets you search . insert . delete and edit 
reports by single restriction ( no sort) 
muc h more (see technical comparison char!) 

The PRODUC ER Jr comes 10 you complete with all the above feature s and i ts own 

~~~~~Ce~y~I~~ s 1t~I~ 1~; 1 ~o~~~;~er~u~ 1 pr~~~~~ ~!n~~~5to~0 o~ t~~1 ~ar~ 0e~ 'to~0 a~--~~~ 
the excep11on ol th e orig inal PRODUCER And The PRODUC ER. JR is completely 

· cornpat1ble to the original PRODUC ER so If you decide to upgrade at a later date you 
may do so for only $75 00 So don t miss out Order today 

Fo r an independen l product review o l lhe PRODUCER see oaae 62 of March issue ol 80 Mi cro 

THE PRODU C ER •Sa lrademark of PRODUCER Soflware Inc a d1v1s1on o l Heart ol Texas Computer Sys tems Inc Fo r more 1nformat1 on write lo r o ur free brochure 
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Editorial 
Robert Perez, Circulation Manager 

Despite what some people 
may think, the title next to my 
name does not mean that I am 
the one whose job it is to send 
you junk mail, nor the one who 
is in charge of losing your 
monthly copy of your favorite 
magazine. I manage to do 
those in my spare time, but my 
main function is keeping 
subscribers happy. Besides 
replacing lost copies, 
h andling address changes, or 
making sure you receive your 
renewal notice in time so you 
won't miss the second part of 
that important article, a 
circulation manager's hands 
are tied. 

This special issue on 
peripherals provides a unique 
opportunity for me. Not many 
people in my place get the 
chance to offer advice to their 
customers on how to get more 
out of their magazine. If you 
have been a subscriber to 80­
U.S. for any length of time, 
you should have already 
realized that 80-U.S. is the 
most important peripheral to 
your TRS-80 that you have 
ever purchased. 

For an initial investment of 
$16, you h ave purchased a 
twelve-volume reference 
library , complete with 
monthly updates and a year­
end index. Sure, most of you 
are using at least some of the 
programs in each issue. How 
many ofyou are incorporating 
the programming techniques 
of them into your own 
programs? Are you going 

back to the programming 
tutorials every month and 
brushing up or are you like the 
rest of us and assume that you 
don't need it? When you 
purchased your modem, did 
you consult the extensive 
modem and terminal compari­
sons in the November 1982 
issue? We offer a free bulletin 
board service to our subscrib­
ers wherein they may list 
single or unusual items for 
sale or trade. Did you price a 
used printer before you bought 
that $2000 dot-matrix printer? 

Ideally, every copy of 80­
U.S. should be sitting next to 
your computer. Perhaps you 
have gone to the trouble of 
pulling the indices to the 
hundreds of articles we have 
published over the past four 
years and posted them on the 
wall for quick reference. A 
system as simple as that is not 
only a very effective reference 
library; it is also an important 
consumer buying guide. I am 
sure that more than one 
person has saved some money 
simply by shopping around in 
80-U.S. Our "For Immediate 
Release" and "Review" 
sections are designed 
especially for the computer 
consumer. 

The idea of a magazme 
being used as a computer 
peripheral may sound a little 
far-fetched, but it's not. The 
step you have to take is to use 
it! That's what it's there for. 
And besides, there are never 
any tangled cables or cords! • 
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80-U.S. Journal is now available 
on cassette tape. Don't let long 
program listings keep you from 
getting the most from your journal. 

\jffe\[pl~

Look for the JJ©IUJb9.llNiffil.l!. in the Table 
of Contents. That symbol is our way 
of letting you know that the 
programs in that article are 
included on the cassette for that 
issue. 

Model I/Ill tapes are available 
monthly for $9.95 (ppd.) or get a 
full one-year subscription of twelve 
tapes and over sixty programs for 
only $99.95 (ppd.). 

Color Computer tapes are 
available quarterly (every three 
months) for only $9.95 (ppd.) each. 

Each tape issue will contain every 
program recorded twice and a 
summary sheet of its contents and 
any special notes on loading the 
program. Also included with each 

on tape! 

tape is a postage-paid card for 
your vote on the best of the bunch. 

Be sure to use the reader card 
and send it in now. Don't miss this 
chance to make full use of your 
computer. 

Save hours of typing time! 
May, 1983 

D SEND ME this month's Model I/Ill cassette of the Tape 
Journal for $9.95 ppd. 

D LET ME save even more. Sign me up for one year of the 

Tape Journal, beginning with this month's Model I/Ill 

cassette. Only $99.95 for 12 tapes ppd. 


D SEND ME color. I want this quarter's (Jan.-Mar. 83) edition 
of the Color Tape Journal for $9.95 ppd. 

D VISA D MasterCard D Check/Money Order 

Name _____________ 

Address----------- ­

City _____________ 

State-----~--- Zip ___ 

Signature ____________ 

Card # ______ Exp. date ___ 

80-U.S. Tape Journal 

3838 South Warner Street 


Tacoma, Washington 98409 

L __~i~~i~d$3~t~Poy~~~~only. __ _j 
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SAVE $50.00 on a fully-tested PERCOM 
Disk Drive for Model Ill* Reg. $499.00. 
Now $449.00 ea or $750.00 Dual 
Percom 's internally-mounted drives, with their widely-acclaimed disk 
controllers , are completely pre-tested with a48 hour Burn-in . So, you
know it works right when you get it. Choose single or double-density 
storage capacity. 

A First-Drive System includes the four-drive disk controller, one drive, 
power supply, mounting hardware, cables and afully-illustrated, 
easy-to-understand owner's manual. 

SPECIALS OF THE MONTH: 

NEW "Star Gemini" Printer 
Dot Matrix Model 10- Reg . $499.00 Sale $369.90 
100 CPS Model 15- Reg. Retail $699.00 Sale $525.00 

NEW "C·ITOH F-10 Starwriter" Printer 
Reg. Retail $2295.00 Sale $1595.90 

SPECIAL CLOSEOUT: 

"Brother" HR1 Daisvwheel Printer 
Serial - Closeout Sale $79!f.OO 
Parallel - Closeout Sale $745.00 

Make sure it's done right. Let us install your 
First-Drive System. 
Purchase your Model Ill* Drives from us and for $79.95 plus shipping, 
you can have our experienced professionals perform a 48-hour burn-in 

·of your Model Ill* computer, install the drive system, and check out 
your expanded system to make sure everything works correctly. Call for 
pricing of complete Model Ill * system with 2 to 4 Access Unlimited or 
Percom drives. 

Get the best! Our own fully-tested drives* for 
as low as $275.00 Model 1· 
Every Access Unlimited Floppy Disk Drive is electrically and mechanically 
tested, then burned-in for 48 hours under operating conditions. The 
signed test list in your shipping carton is proof of that. 

Our floppy disk drives offer you either single or double density. With 

double-density, it stores up to 364 Kbytes, depending on the format. 


AFD40-1 SS/DD-$275.0D AFD42-1 Floppy-$299.0D 

AFD40-2 Dual SS/DD-$550.00 AFD42-2 Dual Floppy-$658.0D 


SATISFACTION GUARANTEED! If you're not completely satisfied with 
your Access Unlimited Disk Drive, return it within 15 days for a full 
refund . All our drives have acomprehensive 90-day limited warranty. 

"Percom" Quality for your "Model Ill" 

Nothing but the best for your "Model Ill " . Percom internally mounted 

drive systems: including 4 drive controller with gold edge connectors, 

double density disk drive or drives, all hardware and cabling. Afree copy 

of DOS Plus 3.4 is also included with every first drive purchase. 


TFD 340N1 one drive single sided double-density $449.00 
TFD 340N2 two drive single sided double-density $750.00 

Brand Spankin' New! SALE Dual Headed Drives 

for the Price of Flippies! 

Now you can have a *dual heaaed " PERCOM" Drive System for your 

" Model Ill!! 


TFD344N1 One drive dual headed double-density $560.00 
TFD344N2 Two disk dual headed double-density $860.00 

*completely compatible with programs existing on single sided or 
double sided diskettes. 

WE HAVEN'T FORGOTIEN THE "MODEL I"!! 

Upgrade your Model I to Double Density - New Low Price 


$129.95 
You have a good system and you just don't want to sell out to aModel 
Ill-Upgrade with the Percom Doubler II, the overwhelming favorite 
double density adapter for over 2 years! Simply plug the adapter into 
your expansion interface and run either single or double-density 
programs. Comes complete with FREE DOS Plus 3.4 but will also run 
with LOOS NEW DOS 80 and TRS DOS. 

Drives for your storaae needs 
AFD40-1 40 track singTe sided drive $275.00 
AFD42-1 40 track floppy disk $329.00 

Percom Hard Disk - Quality for your System
*works with existing floppy drives Reg. from $2495 
*can be daisy-chained up to four hard disks 
*DOS Plus 4.0 or LOOS included FREE Now from $1995 
*Now available for immediate delivery in 5 & 10 megabyte configuration 
Can be used for Model II *, Ill *, "Apple II " or " IBM PC" computers. 

Check out the benefits of "Percom" Hard Disk 
Drives For "TRS-80"'· "IBM-PC", "APPLE 11" 
""'5, 10 Megabyte and larger dnve units. From 
I"" lets controller handle up to 4 drives. $1595 00 
l""works along with existing floppy disk drives. !5Mai 
""'includes host system support software. For 'TRS·BO" 

I II ' Your present system~~ Z.fl>I •I= ~==~miBEX oomo•~e 	 business system and stand alone 
word processing-systems ­
overbuild 

Model No. 7202 Regular retail $9070.0D 

Now for a limited time only - while supply lasts ­

~~~,~~~o 
Look what you get for $2595 PLUS FREE SOFTWARE! 
• Z80 • CP/M compatible • Serial interface 
• 64 kilobyte RAM. • Full function keyboard 
• Dual 8" floppies • Clock timer and calendar 

(total 2.4 Mbytes) (with battery) 
• Switchable to IBM 3740 format • Over $2200 Worth of 
• 12" green phosphor FREE Software: CP/M Operating 

monitor (80 x 24 characters) System, M/Basic Interpreter, 
• Centronics compatible Perfect Writer, Perfect Speller, 

printer interface Perfect Cale, Perfect Filer 

HOT OFF THE PRESSES: 

Inside Personal Computer Disk Storage 
THE Necessary Basic Book, NEW from "Percom" Only$5.95 

http:Only$5.95
http:Floppy-$658.0D
http:SS/DD-$550.00
http:Floppy-$299.0D
http:SS/DD-$275.0D


• • • • 

• • • • • • • • • • • • • • • • • • • • 

•• • •••••••••••••••••• 

Save $$ on our most popular items! 
Percom Data Separator (reg . $29.95) 
Screens for Models I*, II *, Ill Green, Lt. Blue , 

Dark Blue, and Amber. Bronze for color video 
(reg. $24.95) Now $12.95 

Head Cleaning Kit (reg . $29.95) Now $19.95 
Drive Numbering Tabs, pkg. 0-3 (reg . $4.50) Now$ 3.95 
Flip-N-File 8" (reg . $54.95) Now $28.95 
NEW Style Smoke Grey File 5'14'', Holds 75 Now $19.90 

Introducing the "Color Coder" - A complete diskette filing 
system by "Color Kits" 5 different colored library cases - each case 
will store 10 diskettes ­

Reg . $39.95-$19.95/set 

MEDIA FOR LESS 

"BASF" 5'14'' Single Sided/Double Density 
Lifetime Limited Warranty. reg. $44.95 Now $24.90 bx of 10 
5%" Double Sided/Double Density- Now $34.95 bx of 10 

"ATHANA" complete with hub rings & one year limited warranty. 

Single sided/Single density 5%" 19.90 bx of 10 
Single sided/Double density 5'14'' 22.80 bx of 10 
Double sided/Single density 5V." 29.90 bx of 10 
Double sided/Double density 5V." 33.50 bx of 10 

"VERBATIM" Single Sided/Double Density 30.90 bx of 10 

8" "BASF" Diskettes Double Sided/Double Density ­
$39.95 
LIBRARY CASES- Holds 10 Diskettes Sale $2.95 ea. 
DOS + 3.4 Reg . $159.oo Sale $29.95 
Anti-Static Mats- Colors: Russett , Blue & Gold, Natural Brown 
& Golden Brown. 

3' x 5' ­
4' x 6' ­
4' x 8' ­

Reg . $75.60 
Reg. $120.90 
Reg. $161 .30 

Sale: $57.00 
Sale: $91.00 
Sale: $122.00 

"PAGEMATE" Typing Easels ­ $14.95 
SAVE on an "Arrick Quick Switch" 
Changes a "TRS-80" printer port or a peripheral between computers 
instantly and easily. Available for " RS-232" and "Centronics." Plugs
included . 

Now from $99.95. Cables from $26.95 

CLOSEOUT - BRAND NEW 
"Tl 810" Printer - $1200.00 
For "TRS 80 Model I &Ill" - Super Utility & V30 - $55.45 

"Amdek Color I" Monitor - $399.00 

BRING PRINTER NOSE TO ASCREENING HALT! 
Introducing "SOUND-TRAP" - Give your "Epson", " Okidata" 
"NEC" , "Star", or other likesize printer a nice quiet place of its own . 

•BEAUTIFUL CUSTOM FURNITURE 
Now $23.95 	 "Atlantic Cabinet" - Oak! 

50" Split Level Desk $249.00 
50" Personal Computer Desk $126.00 

••38" Personal Computer Desk $105.00 

Matching Printer Stand $89.00 
 •• 
PRINTWHEELS "Diablo' ', " Qume" , " Ricoh" Printwheels & "NEC" •Thimbles - From $8.00 ea. 

PRINTER RIBBONS for "Centronics" . "Diablo"/"C-ITOH" , 
 •
"Star", " Centronics 6000" - $17.95 

• LIMITED TIME OFFEMJMITEO QUANTITIES • 
• Prices subject to change witttout notice • 

• Trademark of Tandy Radio Shack Corp 
" " Reg. Trademarks• Prices do not include state taxes. •

VIS4 	 ••1(800) 527-3475 • ­
Order by phone or by mail. We accept Visa, MasterCard, cashier 's checks, certified • 
checks, and money orders With personal checks, allow additional time for bank • 
clearance Your bankcard will not be charged until your order 1s shipped On orders 
over $1,000, we pay freight (surface only) and insurance, please add $3.00 • 
shipping and handhnq over 50 lbs Over 50 lbs ., add $5 .00 for orders under 
$1 ,000.00. Texas residents add 5% sales tax. Allow 2 to 4 weeks for delivery. • r---- -------------­
D Please send me aFREE catalog. I'mnot ready to order at this time. 

D YES, I'mtaking advantage of your Sales prices. 

Name __________________ 


Company Name _________________ 

Address _________________ 

City ________ _ State __ Zip ____ 

Phone Number .1___ 	 _,______________ 

Quantity Item Unit Price Subtotal 

Check one: 

Subtotal 
State Sales Tax (Texas residents only) 

handling charge 
Total 

D payment enclosed D Visa D MasterCard* 

I I I I I I I I I I I I I I 11 
*If MasterCard, numbers above name: [T"L[] 
Expiration Date: ITJ - ITJ 

Authorized signature, if charged • 
$109.00 

Introducing the quiet new family of MATRIX IMPACT PRINTERS from 
"Onadex": ACCESS UNLIMITED 
"SILENT SCRIBE" 
DP-9000A 180 Col, 150 cps, graphix PLUS) $1625.00 DEPT. C5/401 N. Central Expwy./Richardson, Texas 75080DP-9501A 132 Col, 150 cps, graphix PLUS) $1625.00 

Tel. 1·800/527-3475 214/340-5366 

•••••DP-9620A 132 Col, 200 cps, graphix PLUS, Enhanced (NLQ) Print 
214/690-8207 - Sat. and Evenings OnlyQuality $1745.00 •• 



Letters to the editor 

Your February copy is so full of 

information that I had to use yellow, 
pink, and green hi-light pens all over 
the pages. You also left me with 
more questions. On page 17, who 
sells a copy of VisiCalc with "IF" for 
the Model I? Please give a 
comparison between · Electric 
Notebook and dBase II. On page 48, 
how can a Pascal program on 
TRSDOS disk be read by an Apple 
under DOS 3.3? Where and how 
much is BASIC/ S (page 62)? 

Special thanks to James A . 
Conrad. How about more on DEF 
FN as strings and using it for input 
checking? Thanks to John Harding 
for the word Molimerx. Can we use it 
from now on? Being computer 
literate is one thing, but a Latin 
scholar? 

Eddie Sung 
Vancouver, B.C. Canada 

The enhanced version of VisiCalc is 

lt:U 
BACK ISSUES 
May/ Jun 1979 
String packing techniques 
Determine functions of the brain 
How to win Nim-type games 
Jul/ Aug 1979 
Create fast graphics 
Renew lost programs 
No -hardware lowercase mod. 
Nov/ Dec 1979 
Function grapher/ root finder 
Home heat loss program 
Restoring killed disk files 
May/ Jun 1980 
Telecommunications with the TRS-80 
BASIC game program technique 
Produce sound with BASIC programs 
Nov/ Dec 1980 
Simple payroll program 
Digital plotter interface 
Produce keyboard typeahead 
May/Jun 1981 
Line packing techniques 
How to use "PRINT USING " 
Animation and the TRS-80 
Jul/ Aug 1981 
Descending lower case for Model I 
Student timetable program 
Easy tape loading for Model I 
Sep/ Oct 1981 
Keyword search database program 

sold by Radio Shack only for the 
Model III. Operating systems 
besides TRSDOS such as 
NEWDOS/ 80 from Apparat and 
LDOS from Logical Systems have 
patches to run enhanced VisiCalc on 
a Model I. The Electric Notebook 
relational database manager 
system from Allen Gelder Software 
was so different in structure from 
the others we discussed, we have 
chosen it for a complete evaluation. 
Our initial reports give it high 
praise. Look for the report soon. Mr. 
Renne was referring to language 
compatibility, not diskette 
compatibility. Telecommunication 
will get the program from your TRS­
80 to an Apple. If the program uses a 
standard Pascal, it should run on 
both machines. More on DEF FN is 
in the works for Basically BASIC. 

We dropped the ball on the 
BASIC! S report . It is from 
Powersoft, 11500 Stemmons Fwy, 

Compute a retail installment contract 
The vertical mill : a 3-D plotter? 

Nov/ Dec 1981 
Comparison shopper program 
Real time clock construction 
Pocket Computer biorhythms program 

Jan 1982 
Microcomputers in business 

Feb 1982 
Micros a.nd word processing 

Mar 1982 
Microcomputers and medicine merge 

Apr 1982 
Microcomputers and investments 

Cameron C. Brown, Editor 

Dallas, TX 75229, and sells for 
$89.95. --Ed. 
-------·- - ------ ­
In Tom Quindry's excellent 

overview of the debugging process, 
Basic Bits March 1983, I noticed an 
instruction which might be a bit 
ambiguous. He stated, "The 
downarrow can be used quite 
effectively while programming. At 
the end of a subset of program lines 
defining a routine, enter the 
downarrow. This will provide you 
with an extra line between that line 
and the next. It only costs one byte 
each time you use it. You might use a 
colon preceding it if you want to 
LLIST it. This depends on your 
printer's characteristics." 

Well, there might be a problem. If 
the subset involves a DATA 
statement, you should precede your 
downarrow with both a colon and a 
REM or ' sign. Else the DATA 
instruction will include a video 

May 1982 
Space: An infinite fron tier 

Jun 1982 
Games issue 

Jul 1982 
The TRS-80 in law offices 

Aug 1982 
Microcomputers in education 

Sep 1982 
Graphing and graphics 

Oct 1982 
Microcomputing tips and tricks 

Nov 1982 
Telecommunicate with your computer 

Please send the following back issues postpaid: 
D May/Jun 1979 D Sep/ Oct 1981 D Jun 1982 
D Jul/ Aug 1979 D Nov/ Dec 1981 D ,Jul 1982 
0 Nov/ Dec 1979 0 Jan 1982 D Aug 1982 
D May/Jun 1980 D Feb 1982 D Sep 1982 
D Nov/ Dec 1980 D Mar 1982 D Oct 1982 
D May/Jun 1981 D Apr 1982 D Nov 1982 
D Jul/Aug 1981 D May 1982 

Name___________________ ______~ 

Address _ _________ ________________ 

City-------- --------­ State ___ Zip ___ 

Visa/ MasterCard# -,---------------- Exp. Date ___ 

Please remit $4.00 for each back issue ordered. 

80-lJ.S. Back Issues 


3838 South Warner St., Tacoma, WA 98409, (206) 475-2219 
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screen linefeed where none is 
intended. I spent a lot of time with a 
word-play program that randomly 
selected words from DATA 
statements. Consequently, I'd get 
what almost appeared to be a 
random linefeed. It took consider­
able debugging until I noticed the 
pattern and protected my DATA 
statements from the downarrow 
instruction. 

Ted Byne 
South Hadley, MA 

I contacted your magazine after 
finding out that the Model I drive 0 
was no longer available through 
Radio Shack. One of the salesmen 
recommended that I contact your 
magazine to inquire where I might 
purchase a suitable substitute. 

One of your staff explained that 
drive 0 had a resistor installed that 
is not used on the other drives. He 
also recommended several 
companies that I should contact. It 
was a pleasure talking to someone 
who speaks the "language", 
something that Radio Shack 
salesmen could be more proficient 
in. 

Joseph B. McCarthy 
Steilacoom, WA 

We were lucky on this one. A few 
years ago we found out that running 
a drive 1 on the 0 position had no 
effect only because we didn't know 
that you shouldn't. The terminating 
resistor should be doing something, 
but we never had anyproblems. --Ed. 

I recently bought the program 
Poltergeist for the Color Computer. 
It is the best game that I own. The 
only problem is when you lose a 
man, you are sent back to screen one, 
even if you died in screen two or 
three. This is very discouraging and 
the first screen gets quite boring. My 
brother Mike, an avid game player, 
discovered a simple way to combat 
this. While playing in screen one, 
hold down the fire button. This 
prevents the cars from coming out, 
thus allowing you to concentrate on 
the second and third screens. I hope 
this helps your readers . 

Kari Hogan 
Cedar Falls, IA 

Thank you. --Ed. 

I want to compliment Tim 
Chandler for his fine article and 
program, Crypto, in the February 
issue. Some quotation marks were 
left out at the ends of lines 860 and 
870. Also, with Model III TRSDOS it 
is simple to print the directory. 
Remove lines 920 to 1090 inclusive. 
Add line 920 CMD "D:O". The 
directory for drive 0 will be listed on 
the screen. 

A. Watson 
Park Ridge, IL 

I very much enjoyed the article, 
"Recipes for making pi" by Alan 
Mandell in the January issue. One of 
the beauties of a small microcompu­
ter is that it can provide very 
graphic demonstrations of the 
difference between slowly and 
rapidly converging algorithms . 
Unfortunately, the demonstration is 
marred a bit since the program in 
listing 3 achieves an accuracy of 
only eight decimals. This is in spite 
of the use of double precision. Since 
the algorithm converges rapidly, it 
should be accurate. 

The trouble is that the program 
uses the BASIC square root and 
exponentiation functions and these 
provide only single precision 
results... the listing below shows an 
alternative program based upon the 
same algorithm. In line 300, we use 
two stages of Newton's Method to 
refine the single precision square 
root. We compute powers of three by 
repeated multiplication within the 
loop at line 380 ... the routine reaches 
a steady state at step 29 and is 
accurate to one unit in the 15th 
decimal place. 
240 LPRINT T AB(20); 
260 LPRINT " K PI":PRINT 
280 DEFDBL B,R,S 
300 R3 = SQR(3): R3 = (R3+3/R3)/ 2: 
R3 = (R3+3/R3)/ 2 
320 K= O: A= l : B=l : S= l 
340 Q=K/ 5: IF Q = INT(Q+ .01) 
THEN 440 
360 PRINT K;TAB(5);S;TAB(30); 
6*S/ R3 
380 A = A + 2: B=-B*3: K=K+ l: 
S=S+IDO/ (A*B) 
400 A$= INKEY$: IF A$="" THEN 
400 
420 GOTO 340 
440 LPRINT T AB(20); 
460 LPRINT USING " # ## 

Letters 


###.###############"; K, 6*S/ R3 
480 GOTO 360 

Warren D. White 
Northport, NY 

I am fairly new to the computer 
world but have become addicted. I 
own a 16K TRS-80 Model III and LP 
VIII. I live in Switzerland and have 
bought my equipment here. I plan to 
update my computer to 48K with 2 
disks and RS-232. I am an American 
and plan to return to the States at 
sometime. Can my equipment be 
modified, when I bring it to America, 
to run on 110 AC voltage (we have 
220 AC)? What do the modifications 
cost? 

Second, when I turn on the power­
strip the printer head traverses the 
length of the roller and back and 
then as soon as "Cass?" appears on 
the video screen an "E" is printed. If 
I turn on the printer first, and then 
the computer, three E's are printed. 
Is this normal or can it be 
prevented? 

Is 	there a way to disconnect or 

SUPERSCRIPSIT 

PRINTER DRIVERS 

D D D DDDDDDDDDDD 

23 DIFFERENT 

PRINTERS 


NOW SUPPORTED 

INCLUDING 

C. ITOH F-10 

BROTHER HR·1 


SMITH CORONA TP·1 

EPSON MX-80/ MX-100 


OKIDATA MICROLINE 82A/ 83A 

RADIO SHACK LINE PRINTER V 


OKIDATA MICROLINE 92/93 

OKIDATA MICROLINE 84 


C. 	ITOH PROWRITER 
BYTEWRITER 
EPSON FX 

NEC, IDS PRISM, QUME SPRINT 


With an ALPS Printer Driver, 

you can use your own printer with 


Radio Shack's SuperSCRIPSIT 

word processing system 


DDDDDDDDDDDDDD 
ALPS printer drivers provide the means! 

$49 OR $59 

WE SUPPORT WHAT WE SELL!! 
We will answer any questions related to setting 
up your word processing system. ........................................... 


Additional Printer Drivers Available - Call 

Mail I Phone Orders Accepted 


ALPS 
23 Angus Road 

Warren, New Jersey 07060 fiii!!!li 
201. 647-7230 .... 

May. 1983 13 

http:INT(Q+.01


OMNITERM 

The ULTIMATE TRS-80 

Terminal Package 
What is OMNITERM? 

OMNITERM is a professional communications 
package for the TRS-80that allows you to easi ly 
communicate and transfer files or programs 
with almost any other computer. We've never 
found a computer that OMNITERM can't work 
with . It's a complete package because it in ­
cludes not only the terminal program itself. but 
also conversion utilities. a text editor. special 
configuration files. serious documentation and 
serious support. 

Why do I need it? 
You need OMNITERM if you need to commun icate 
efficiently with many different computers. or if 
you want to customize your TRS-80for use with 
one particular computer. You need OMNITERM to 
SOLVE your communications problems once and 
for all. 

What do I get? 
The OMNITERM package includes the OMNITERM 
terminal program, four conversion utilities. a 
text editor, and setting files for use with popular 
computers such as CompuServe. the Source, 
and Dow Jones - just as samples of what you 
can do for the computer you want to work with . 
The package includes six programs,seven data 
files . and real documentation : a 76-page manual 
that has been called '1he best in the industry." And 
OMNITERM comes with real user support. We 
can be reached via CompuServe. Source. phone, 
or mail to promptly answer your questions 
about using OMNITERM. 

What do I need to use OMNITERM? 

A Model I or Model Ill TRS-80, at least 32K of 
memory, one disk. and the RS-232 interface. or 
Microconnection modem.OMNITERM works with 
all ROMs and DOSes. and will work with your 
special keyboard drivers. 

What will it do? 
OMNITERM allows you to translate any char­
acter going to any device: printer, screen, disk, 
keyboard, or communications line, giving you 
complete contro l and allowing yo11 to redefine 
the character sets of all devices It will let you 
transfer data. and run your printer while con­
nected for a record of everything that happens. 
OMNITERM can reformat your screen so that 80, 
32, or 40 column lines are easy to read and look 
neat on your TRS-80screen. It even lets you get 
on remote computers with just one keystroke' 
Th e program lets you send special characters, 
echo characters. count UART errors. configure 
your UART, send True Breaks and use lower 
case. It accepts VIDEOTEX codes, giving you full 
cursor control. It will even let you review text that 
has scrolled off the screen' Best of all . OMNI· 
TERM will save a special file with all your 
changes so you can quickly use OMNITERM for 
any one of many different computersby loading 
the proper file . It's easy to use since it's menu 
driven. and gives you a full status display so 
you can examine and change everything . 
"OMNITERM has my vote as the top TRS-80 
terminal program available today" Kilobaud 
Microcomputing, June 1981. pages 16-19. 
OMNITERM is $95 (plus shipping if COD) Call for 
24 hour shipment. Manual alone $15, applied 
toward complete package Vi sa. MIC. and COD 
accepted. MA residents add 5% tax . Dealer 
inquiries invited. 
Also available OMNITERM for the TRS-80 
Model II and IBM personal computer. 
Contact Lindbergh Systems for details. 

[lindbergh System~ 

41 Fairhill Road, Holden, MA 01520 
(617) 852-0233 

Sourc< TCA818 GompuS•JV< 71ll10267 IRS-llO is a•· of Tandy Gorp 
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suppress the out-of-paper switch to 
the printer? It is situated too far 
back and when using single sheets 
of S.5 X 11 inch typing paper, the 
printer stops printing before the 
page is full. 

Patrick R. Berry 
Zurich, Switzerland 

We have had other requests about 
110 to 220 conversion and now yours 
about 220 back to 110. It is our 
understanding that the problem is 
in the cycling (60 cycle here, 50 cycle 
in Europe} and not the voltage. Only 
one article has come in on this 
problem, and it was mentioned only 
in passing. As soon as we hear from 
someone who has done it, we will 
print it. 

The printer head movement on 
power-up is new to us. Our LP VIII 
behaves just fine, but we think the 
problem of the E's lies in your 
computer or cable and not the 
printer. You can easily default the 
paper-out signal by forcing down the 
micro-switch on the back left , 
behind the platen. But, be careful or 
else you may lose a print head by 
having it impact directly on the 
platen when you really are out of 
paper. 

I use the ESF patched version of 
Scripsit and I find it very useful with 
my Exatron 64K keyboard mod. The 
only problem is that the print codes 
for the Epson cannot be sent out 
under Scripsit. Andrew Donald from 
the U.K. National TRS-80 users 
group wrote the following patch. It 
allows the codes to be sent out at the 
beginning of a line. 

It modifies the error trap. Scripsit 
picks up the"> " symbol and expects 
to find a legal parameter to format 
the printout. If the command is not 
recognized, it jumps to an error 
routine. This patch intercepts the 
error and if it is one of the codes 
listed, it will send it to the printer. 

On elaborate printouts, I find that 
certain codes need to be cancelled at 
the end of the text. The patch uses 
two types of code; "PP" which adds 
< ESC> and "PS" which does not. 
The modifi t ation to the error routine 
may cause it not to flag all the errors 
correctly, but apart from that, it has 
worked well. 
ESF Scripsit Patch for Epson: 

First load the ESF-SO monitor. 

Relocate it to FlOOH. Type 'Z' and 
return to BASIC. @LOAD the ESF 
patched Scripsit with one of the shift 
keys held down to prevent it from 
auto-starting. Type SYSTEM 
< ENTER> and / 61696 to return to 
the ESF-SO monitor. Enter the patch 
using the 'M' command, starting at 
location 6CA6H (patches listed 
below). When complete, modify 
locations 66E1 and 66E2 to A6H and 
6CH. Use the 'W' command to save 
the result as follows: W X,4300, 
6CFC,53F2. (X =the file number). 

The tape should now contain the 
patched version of Scripsit. The 
figures given for the relocation of the 
ESF-80 monitor apply to a 4SK 
machine, the manual gives the 
figures for 16 and 32K machines. 
Here is the hex dump of the relocated 
patch: 
6CA6 FE 53 28 05 FE 50 C2 2C 65 
47 13 lA FE 3D 20 F6 
6CB6 CD EO 6C S7 S7 87 S7 4F 
CD EO 6C Bl 4F 7S FE 53 
6CC6 2S 05 3E 1B CD D3 6C 79 
CD D3 6C 13 C9 F5 3A ES 
6CD6 37 CB 7F 20 F9 Fl 32 ES 37 
C9 13 lA FE 30 3S 13 
6CE6 EE 3A 30 03 E6 OF C9 FE 
41 3S OS FE 47 30 04 DE 
6CF6 06 lS Fl C3 2C 65 

Type size affects positioning and 
it is good practice to cancel 
commands after their use. To use the 
patch, the codes are: emphasized 
PP=45, cancel emphasized PP=46, 
double-strike PP=47, cancel double­
strike PP=48, wide PS=OE, cancel 
wide PS= 12, condensed PS=OF, 
cancel condensed PS=l2, condensed 
/ wide PS= OE PS=OF, condensed 
double-strike PS=OF PP=47, cancel 
condensed double-strike PS=l2 
PP= 4S. 

Derek Trayler 
Hornchurch, Essex, England 

The February issue in color and a 
wrapper! Please note that this care 
(and expense) is appreciated. The 
magazine arrived in mint condition. 

Now that you have a brown-paper 
wrapper, will you enter the "adult" 
publishing field? X-rated DOS 
patches? "Graphic" hardware 
modifications? 

Lawrence Charters 
Bremerton, WA 

No comment. --Ed. 



Points to consider 
when choosing a data-base 
manager for TRS-80 Mod I/Ill ... 

Data Access Method. EN B has true relational access. Data Independence. 
ENS has generalised data structures, no record-length constraints, 
variable length fields. No data redundancy. Structure Extension. 
Integrated data dictionary permits full editing (add/delete/update/rename) 
on set of SETS, set of ATTAi BUT ES and set of REPORTS. Data Integrity. 
Commit points keep data-base consistant. Capacity. 64K distinct data 
items, spans up to 4 disk drives (or hard disk). Interface.Interactive menu­
driven entry/display of data. High-level BASIC interface. Scripsit and 
Visicalc interfaces. Documentation. Inbuilt reports automatically 
document current data-base structure. 125 page manual. Self-running 
tutorials. Requirements. TRS-80 Mod I/Ill, 48K, at least one disk drive. 
Works with all DOS. Developed in England by Southern Software. 
Scripsit tm Radio Shack, Visicalc tm Visicorp 

CA add 6% 

ti\[UU~rro ~rn[L@rnoo ~©~lJWj.\OOrn 
(415)681-9371 

\ 

ENB$140Box 11721 , San Francisco, CA 94101 
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Notes, etc. 


The volume of correspondence has been 
overwhelming. It is clear that you are active 
computerists and do read 80-U.S. Journal carefully. We 
appreciate the input, enjoy the praise, and love to pass 
on the tidbits you share with us. 

Mr. Wayne King from New York, NY, responded to the 
article by Charles Edwards, File copy utility, January 
1983, in which he asked if there was a way to CLEAR 
more than 32767 bytes for string space. According to Mr. 
King, he went through the same experience when he 
first upgraded to 48K. Since his Stringy Floppy 
operating system only used four bytes, he wanted to 
clear a large amount of string space for a BASIC word 
processing program. The following program will do it: 
10 REM HOW TO CLEAR MORE THAN 32767 FOR 
STRING SPACE 
20 CLS: CLEAR 0: PRINT "AVAILABLE MEMORY 
= "MEM: INPUT "HOW MUCH STRING SPACE";X: 
IF X> MEM-100 OR X< l THEN 20 
30 IF X< 32767 THEN CLEAR X: GOTO 50 
40 X = (PEEK(l6561) + 256*PEEK(16562)) - X: POKE 
16544,X AND 255: POKE 16545,X/256: CLEAR 
50 PRINT: PRINT" STRING SPACE=" FRE(""): 
PRINT "AVAILABLE MEMORY =" MEM: PRINT: 
PRINT "PRESS KEY" 
60 FOR X = 0 TO -1 STEP 0: X = (INKEY$ <> ""): 
NEXT 
70 GOTO 20 

He also noted that Mr. Parrish's letter (Jan. 83) on 
restoring a NEWed program (POKE 17130,1: SYSTEM 
/ 11395) will allow for @SA VE to a Stringy Floppy 
wafer! When the program is reloaded it runs perfectly. 

We were sent a sample of a rather extensive index to 
80-U.S. Journal that is being sold by Gary Diillio of 
COMP-AID, 1109 Madison Ave., Prospect Park, PA 
19076. He is marketing the paper-bound index for $8.00 
including shipping and handling. It is cross-referenced 
and does a better job than what we could include in our 
own annual index. For those of you looking for a quicker 
way to reference your 80-U.S. Journal library, it should 
do the trick. 
Corrections 

Some readers have reported that the Color Computer 
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Assembler/ Disassembler program, September 1982, by 
Richard Tangeman would not work. Others have said it 
was fine. The command PCLEAR3 may not be possible 
on some Color Computer board versions. Our 32K Color 
Computer has a revised E board, and the program 
worked. If your Color Computer will not PCLEAR below 
its initial or default value (four), then the listing will give 
a syntax error in line 5; even though the program works . 
If you leave out the PCLEAR3 command, line 35 may 
result in a syntax error. Some Color Computer boards 
can be set to a lower PCLEAR value by sequentially 
performing, while in command mode, PCLEAR8: 
PCLEAR7: PCLEAR6: .. . and so on, down to PCLEAR3. 

The Color Computer Compiler program in the March 
1983 issue has also drawn comment. The version we 
printed did work on our machine when it was 16K with a 
D board. Again, the problem may lie in the PCLEAR 
sequence. We can't seem to clarify the Color Computer 
problems. Please send us a letter if you have any firm 
information about board compatibility and program 
execution problems. 

Basicmon, a Color Computer monitor program that 
we published in February 1983 could use a slight 
cosmetic change. In line 420, remove the T AB(7) so that 
the video output will correctly line up the hex and ASCII 
equivalents. 

We incorrectly titled a table in the March 1983 article 
on Color Computer Conversions by Stephen Stone. 
Table 2 shows the special Model III characters, not 
Color Computer characters as it was labeled. For those 
of you who wondered why you never saw such 
characters on your Color Computer before it's because 
they don't exist. 

Datex, March 1983, by Paul Emmons had some 
missing linefeeds in lines 10 and 915. Our attempt at 
typeset listings resulted in, as Mr. Emmons so kindly 
pointed out, the menus being reduced to mincemeat. A 
linefeed (downarrow) is represented by a "(LF)" in the 
code that follows. The correct lines are: 
10 IF R THEN L=l:GOSUB 70:P= O:CLS:PRINT," 
Record selection(LF) 
K Keep present group"," A use All(LF) 
F Find",," X no find(LF) 
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R Record no.",," C Complement":GOSUB 864 ELSE 870 

and line 915 should ,be: 

915 U = l:D(O)=CHR$(1):CLS:PRINT R " records 

full",LR-R" empty(LF) 

(LF) 

A Add",G(l), " L Load file(LF) 

E Edit",G(2)," W Write file(LF) 

D Display",G(3)," I Inform",G(9)"(LF) 

P LPrint",G(4)," 0 Other(LF) 

K Kill",," I Set option(LF) 

S Sort",," Q Quit" 


He went on note that there is an undocumented 
feature of the Edit command. A field can not only be 
(K)eyed or e(X)tended, but (E)dited by giving an old 
substring and a new one to replace it. Listing 5 may need 
some more explanation. It wa s a representative example 
of mergeable routines that a user might write for a 
special purpose. It finds duplicates in a field which 
should contain consecutive integers. It creates a 
selection group, like the search, accessible by 
responding to search with the "Keep" option. Readers 
with problems or questions on the Datex program can 
reach Mr. Emmons at the address given in line 1 of 
Listing 1 in his article. 

Spencer Hall's Ram and Rom Monitor in our 
November 1982 issue (page 87) needs a correction to line 
60000. Delete the reference to variable A in the DEFINT 
statement and let it be single precision, not an integer. 

Two-byte Hex, the March program for In the Chips 
can be modified for one-byte operation as well. Delete the 

:IF statement at the end of line 150 and you can enter 
values below 255. Thanks to Daniel Armstrong of New 
Mexico for pointing out that it can be also called One­
byte Hex. 

Model III Passwords 
J. Gaudeau of Malone, NY wrote to tell us how to 

backup a Model III TRSDOS disk after forgetting its 
password. BACKUP can be fooled into thinking that 
you know the password. Just follow these steps. Type 
BACKUP < ENTER> from TRSDOS ready. Find any 
TRSDOS disk with a known password and insert it in 
drive 0. Find another Model III disk (DOS or DATA) 
with DATA on it, insert it into drive 1 (DATA= 
programs or files) . Enter source and destination drives 
with 0 and 1. Enter the password to the disk in drive 0. 
BACKUP compares the passwords and if they match, it 
will continue. BACKUP checks the destination disk for 
data. Ifdata is present, it stops and queries you for a Y or 
N. Do not enter anythingjust yet. Remove the disks from 
both drives and set them aside. Insert the disk you want 
to copy into drive O.(It is a good idea to write-protect it.) 
Insert the disk you want the copy on into drive 1 (it must 
not be write-protected). Answer the continue query with 
Y <ENTER> . Answer the format query with Y 
< ENTER>. BACKUP will proceed and make the copy. 
This method should work with most TRSDOS disks 
unless they have been zapped to prevent normal 
copying. 

Or, it can be done this way. Put a TRSDOS diskette 

''WHERE DID ALL

THEMONEY . 

TALLYMASTER can help you find out. ~;:;;;;;;::;;;;; 


It's the "big picture" financial man­

agement tool designed for people re ­

sponsible for budgets and sales. Re­

venues and expenses can be placed 

in up to 702 categories, and grouped 

and totalled into higher categor­

ies. Results are d isplayed im­

mediately, and can be printed 

and stored on disk. 


TALLYMASTER is easy to 
learn and easy to use . It's 
menu-driven, and the built-in 
HELP command displays in­
formation on any of 21 speci ­
fic topics . Facilities include 
sorting in four ways, selec­
tion of ranges of categories 
to be changed or reported, 
merging of several files , and 
multi-column printed re­
ports. Arithmetic functions 
even allow.simple sales pro ­
jections. 

TALLYMASTER was designed to fill 
the gap between a bookkeeper's de­

tailed journals and the "CALC" pro­
grams. It was designed to help the per­
son running a business (or a house­
hold) gain better control over the fi­
nances of that business. Was it de­

signed for you? 
To find out, order TALLYMASTER 

today, from your local PROSOFT 
dealer or directly from us. Hand­
somely packaged and well ­
documented, TALLYMASTER is 
just $79.95 on disk, for the 48K 
TRS-80 Models 1 and 3. 

Toll-Free order lines: 
(800) 824-7888 oper 577 
Calif: (800) 852-7777 

Terms: 	 VISA, MC, CHECKS, C .O .D., or even cash · No P .0 .'s . Please add $3.00 shipping/handling 
in U .S.A., $5.00 to Canada, $15.00 overseas . For C .O.D . please add $2.00 in U.S . only, add 
6 \li % sa les !ax in California, we ship within one day of receiving orders. · 
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with a known password in drive 0. Press the reset button 
and wait until it boots. Type PROT (PW) < ENTER> 
from TRSDOS. Answer the password query with the 
password to the disk in drive 0 and < ENTER>. Remove 
the disk from drive 0 after it stops spinning. Replace 
it with the disk that has the unknown password on it. 
Enter the new password and the PROT program will 
change it for you! You can do a normal backup or copy at 
this time. Using this technique of disk swapping, any 
TRSDOS command that asks for a password can be 
bypassed (e.g. PURGE). 

Model III users should not forget the Model I audience. 
Using TRSDOS 1.3, and selecting CASS? low we are 
able to make tapes that will load on a Model I. We can 
think of many software producers that have mistakenly 
restricted their market to just Model III when they don't 
have to. 

Puzzler 
Wow! It is clear that we have to get tougher. The 

response to the March question on changing the 
numeric YYMMDD to MMDDYY form caused our mail 
room to work overtime. The solution we were looking for 
was to take X (YYMMDD) and the answer, Y 
(MMDDYY) can be obtained by Y deleting the first two 
digits of the integer portion of 100.0001 times X. The 
problem was first discussed in the December 1982 issue 
of Small Systems World by David Arbuckle of Albany, 
GA. The two submissions of INPUT"YY, MM, 
DD";YY,MM,DD: PRINT MM;DD;YY were short but 

l[J 
The "LC" Co111>iler provides a 
substantial subset of the C 
programming language with: en 

> o Integer subset of C; has 
en access to floating point
0 ROM routines via functions en o All statements supported
:5 except: SW ITCH-CASE, GOTO, 

TYPEDEF, STRUCT, UNION. 
~ o All operators except "- >", 
0 ". ", SIZEOF, (TYPENAME). 

o Standard I/O redirection 
:5 with device independence. 
en o Input using FGETS or GETS 

functions support JCL. 

~ 

~ o Dynamic memory management.0 en o Sequential files open for: 
READ, WRITE, and APP END.:5 o LC Generates Z-80 EOAS-IVen source code as output.>en o Z-80 "source" libraries in 

0 ISAM-accessed POS files.en o Compact, one-line compiler 
:5 invocation for easy use. 
en o Compiled programs run on 

both Model I and Model III~ 
0 o IN/LIB accesses graphics 

and LOOS entry points. 
:5 o LC/LfB includes: FPRINTF, 

PRINTF, ALLOC, FREE, SBRK, 
~ and String functions. en o LC: The Mod I/III version 

~ 

0 en 	 includes: LC/CMD, LC/LIB, 
FP/LIB, IN/LIB, EDAS-IV,:5 XREF, and more than 200en 

> pages of documentation. 
en Requires 2-drive 48K LOOS. 
0 Mod 1&3 for LOOS: S150+$4S&H 
~ 
:iE SASOSlllll SASOSlllll SASOSlll\I 
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not quite it. Our winner is David S. Rauscher of W. 

Barnstable, MA who submitted this code: 

B% = X*.0001: Y = (X - B%*10000)*100 + B% 


There is a problem with a leading zero being 
suppressed on the output and many readers caught it 
with a command PRINT USING "O#####";Y for the 
months of January through September. The vast ma­
jority of the submissions used INT and multiple state­
ments requiring divisions by 10000 or other numbers to 
alter decimal points. Avoiding the INT command was 
the key concept we were after. 

No winner selected yet for the January puzzler on 
GOTO or GOSUB XXX. We can't seem to get solutions to 
work on the Model I and III at the same time. No more 
submissions on this one please, our technical editor is 
overloaded now with ones to verify. 

This month we are after something different. We have 
two questions and they are for specific models. First, 
how can you implement an AUTO command on the 
Color Computer? Right now, each line number has to be 
entered as you program. Second, how can one recover a 
BASIC program with all variables intact on a Model II 
after going to TRSDOS Ready? Assume that you are 
using TRSDOS 2.0a or 2.0b. Send us a card or letter with 
your answer or listing to either question c/ o Puzzler, 80­
U.S. Journal, 3838 So. Warner, Tacoma, WA 98409. Due 
to the large response, we cannot return submitted items. 
Please do not send a tape or diskette. Earliest working or 
correct entry wins. Winners receive $10 and a free tour of 
our facilities. 

MISOSYS MISOSYS MISOSYS MISOSYS MISOSYS 
!e LOOS, Version 5.1 is the Ultimate in Operating ~ 
en Systems for the TRS-80 Models I and Ill. en g MISOSYS is your East Coast Headquarters £ 
~ for LOOS, the documented system! Version (ii 

5.1 is priced at $129.(11(11 + $5.00 S&H per 
!e system. Deduct $35 if ordering both. ~ en 	 en 

~ l[)~E 5.. ~ 

SASOSlllll SASOSlllll SASOSlllll SASOSlll\I SASOSlll\I 

~lfl.':JR!OP 
Finally, user customized character sets for your 
MX-80 Graftrax and MX-100 printers. With GRAphic
Support Package you create character sets usable 
from any and all applications. Create character 
sets of single-width, double~width, & 12-pitch, 
using the GRASP character editor, ALTCHAR. GRASP 
comes suppl ied with 7 character sets. Print Mod3 
special characters on your Epson! Set MX options 
from your keyboard. Invoke underlining! Written 
by K.A.Hes si nger & S.A.Loomer. GRASP: $5(11+$2S&H 

MISOSYS - Dept. SU 

P.O. Box 4848 


Alexandria, VA 22303-0848 

703-960-2998 


Dealer's Inquiry Invited 


MISOSYS MISOSYS MISOSYS ~ 
en 
0EIJflS-lll en 
-<

EDAS, Version IV is the most en 
fantastic absolute address 3: 
assembler, bar none! It has: en 
o 	Assemble to disk or memory O 

from multiple source files en 
nestable to FIVE levels. (ii 

o 	Assemble conditional code 3: 
with IF, !FLT, IFEQ, IFGT, en 
IFOEF, IFNOEF, IFREF to 16 
levels with IF-ELSE-ENDIF. g

o Automatic search of 	 SOURCE -< 
subroutine libraries saved en 
in ISAM-accessed structure 3: 
to resolve references left en 

o ~~~=~!~:1 ~~~~!re~u:~;~t ~ 
parameter substitution by en 
position and by keyword. 3: 

o 	Local label s in both MACRO en 
expansions & POS searches. O 

o 	Supports+, -, *, /, .MOO. ~ 
.ANO., .OR., .NOT., .XOR. en 

o Constants 	can be declared 
as base 2, 8, 10, & 16 or 3: 
string, with more than one en 
value on a sing le line. £ 

o 15-char 	 labels including (ii
special chars: @, ?, $, 

o Extensive 	 cross-reference 3: 
utility & EQU generation. en 

o Enter 	source in upper case 0 
or lower case. Line editor ~ 
has .COPY, CHANGE, and MOVE en 

o Pseudo-DPs LORG, COM, PAGE 3: 
TITLE, SUBTTL, SPACE. 

Model I/III for LOOS: $1(11(11 en 
0

Model II for TRSOOS: $200 en 
Add $4 S&H + 4% VA tax. -<en 

SASOSlllll SASOSlll\I SASOSlllll SASOSlll\I SASOSlll\I SASOSlllll SASOSlllll SASOSlllll SASOSIU\I 



The choice is yours ... 

FORMAT, 1 = 40,"'~ DATA -i~.12/27 /82. PASSWORD<ENTER> 
BAD PARAMETERCSJ 

or 
FORMAT<ENTER> 
Which drive contains the diskette to be formatted? 1 
Name of diskette to be formatted (default 11 -1~ DATA -1H 1J? 
etc .... 

Our users think you'll pick MULTIDOS. 

MULTIDOS's unique features make it MULTI­
compatible, user friendly and easy to use. Other 
DOS's can make this claim but can they back it up? 
Some of MULTIDOS's features include: 

• Automatic density recognition • Portability be­
tween the Model I and Model III • Two BASIC's 
including BOSS SuperBasic, the single-step de­
bugger king• Automatic high-speed clock support 
to 5.32 Mhz •Automatic double density hardware 
recognition • Intelligent Global Editing of BASIC 
programs • Alphabetized directory • Execute any 
DOS command from BASIC • Single keystroke 
DIRectory • ZAP utility to modify diskette/file sec­
tors, memory and fix directories • String packer, 
program packer, line splitter, lists graphics in 
BASIC • Fast <E>xecutable DEBUG • Super 
FAST disk I/O! • Memory tester, Disk drive timer, 
Spooler• Menu-driven Versatile File Utility allows 
you to selectively COPY, EXECUTE, PURGE, 

MOVE, KILL files • Menu-driven BACKUP and 
FORMAT • Memory scanner • Mighty-Multi mini­
dos •Tape to disk transfer utility • 

MULTIDOS version 1.6, just . . . .. . .... $99.95 

Also available from CEC. .. 

EBASIC... extended Basic for the Model I & 
Model III. Adds graphics, sound, line-labeling, and 
extended commands to SuperBasic including 24 
types of formatted INPUT and multi-key sort of 
unlimited arrays . . . .. .... .. . . .. .. ... . $49. 95 

(Requires MULTIDOS Model I version 1.4 or 
greater, or MULTIDOS Model III version 1.3 
or greater) 

Model I orders specify single, double or P density. 

VISA & MASTERCARD accepted. Add $3.00 shipping & handling­

foreign orders (excluding Canada) add $10.00. C.OD. orders add 

$1.50. Personal checks take two weeks to clear. Dealer inquiries 

welcome. Michigan residents add 4% sales tax. 


CEC 

System Innovators 

COSMOPOLITAN ELECTRONICS CORPORATION 
5700 PLYMOUTH ROAD 
ANN ARBOR, MICHIGAN 48105 

Technical line: (313) 668-6660 
Toll-free orders only: 800-392-3785 

_________________....uthoriz'ed Dealers. ________________ 

ABC Sales 
13349 Michigan Ave . 
Dearborn, Ml 48126 
313 581-2896 

Breeze/QSD­
Powersolt 
11500 Slemmons Fwy. 
Suite 125 

Bytes & Nails 
5110 6th Ave 
Sioux City, IA 51106 
712 274-2348 

Computer Shack 
1691 Eason 
Pontiac, Ml 48054 
313 673-8700 

Hacks Micro, Inc. 
P. 0. Box 12963 
Houston , TX 77217 
713 455-3276 

Micro-Prog 80 
P. 0. Box 606 
Sunnymead , CA 92388 
714 653-9429 

Simutek Computer 
Products, Inc. 
487­7 East Speedway 
Tucson . AZ 85712 

Dallas, TX 75229 Orders: 800 392-8881 602 323-9391 
214 484-2976 800 528-1149 
Orders: 800-527-7432 
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Eight-channel analog 

to digital converter 

Connect up to eight 


voltmeters or an 

audio digitizer 

to your system 

Model I, 16K 

Ray Bennett, Seattle, WA 

How many times have you wished you had "just one 
more voltmeter" so that you could monitor two or more 
voltages at once? Or, having that extra voltmeter, have 
you had trouble keeping track of which one was 
monitoring which? Why not make your TRS-80 earn its 
keep? With this peripheral added to your system, you'll 
have not two, but eight "voltmeters." Not only that, 
since your computer is in control of the device, keeping 
track of which channel is which is as simple as adding 
labels. Also, scaling the measurement and adding units 
other than volts to indicate temperature, or whatever, is 
simple. 

The jargon for the voltmeter is an "8-channel analog 
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Figure la - Inverting Amplifier 
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Figure 2 - Unregulated Power Supply 
If used to supply more devices than the voltmet~r, increase the filter capacitor to 2200uf. 

Figure 3 - Schematic for 8-Channel Analog Input 

r-""'b~=a..+ ffi AJ'­
(34)AP3 -----~ Br rrlt'fUS NoTE :· (Nu..): ilCS&o 811s 
(Jl)AJ4 ffi PIG- Co11Jllll.TI•# 

U2. M•y l>c. o,..ifh.t 
i f D1, ,·t.I 0df"4t ,,.t 
w•.,t•l . 

(3S),OS" ---.....---

(Jl)A•' -----'Cl 
(3') '417 -------. 
{31)~---

IOW l•k 
l+s.. It•" 

.oo(,.,..,... For j or 
-~lfllW Cit-

.. 
.........,.. fOI{ 

IOI{ 

~·• 
.. I +..... '41, IOW 

-c, 
.J 

~·· 
:;a >- ...
"'.. 

"' ..., 
IDK11 ••LI.I« 

..,...~.. I 

k"lla 1 

-
2 

ll 1 • 

•11'AllT

La l• I 

AL~ 
._. ••.. 

-• 

••••~~ t 0..N II 

"=A 

u 
2.4 

2S ...
!Hns t .2.1( 

4.1" 
u~ 

V9 

OVT" ;-i1~ND 

u4 

a. 

S•• 
-~.1 

·~ 
U.• 

l 
T·' 

l!lf 

..... 
'.. 

17 
,,. 
II 

lK .., "L" 

VA 

~·• 

QI) ~7s+ 
~Ill' 

"''' 

J_ .1 . 

I 

.rT.(f.r (11•ar lJz) 

VA 

(I 

J '"' .... ~+s

JA 

,.., ... .,
or,. ••us 'I 

~ 

II .. r 

• 
I ,.-, It 

sn. 
AK 

~ ,_
m 
1>1• It. 

+•.• rca.f' -

u oro-· 
7 &.174 7 14 

u &.soa. ., 14 
'1 '~/Jr 1 14 

IJ llLSK 10 z.o 
IJ ..._.,,,, • 

-

'U 

·~111 CAJt.10 " 

-
-
--

Pf I 

.... 
.... 

!Ok ~ 

-•• 
n -

,...!!~ 
Ul 

-

a 

II 

CHS 
CIU 
C:NJ 
cM4 
c:MS 

'"' HT-All 1H 

OA,,,IU•• ­

(.t.o) 

' (t.4) 
(U)r .. (11), lu)(,,)Jiiii 
(31.) 

I (:U.) 
i 

(4t) AP2 (Jo) 
(11) API 

CU)A•• 

"" -II 

I -IS 41J;-

It 

I 3J• 

IS 

-
~ 

d_ 
\!:::; 

-- •••MT" 

UI • 3Jo £ 
'.:.::;:/ ' + s.. 

....... 

CltlRRC.ll&AU> 

_!~ 
71LOT '" 

+s ... ­.:., §+S' TYPE OHP:. i··"' - +r 
+rl4 . ., * G;fJ

~r 

Ull 'c"ur U4)~ 

May, 1983 21 

1 



A/D Converter 

to digital converter with computer interface." From 
that, we can see that it will convert an analog input into 
digital form, a process known as "digitizing." We can 
also see that it can do the conversion on eight channels 
of analog information. What doesn't show in the jargon 
is that it will do it fairly quickly, requiring approxi­
mately 100 microseconds to convert one sample. 

That conversion time means that it can theoretically 
encode, or digitize, alternating voltages (such as audio) 
to an upper band width of5 kiloHertz. That's not enough 
for hi-fi, but it is ample for voice. However, at that band 
width, you can only use one channel. If two were used, 
the band width would drop to 2.5kHz, and so on . Also, 
that kind of sampling really eats up memory, requiring 
30K bytes of RAM for about three seconds of sampling. 
It's not so bad when you realize that a single word 
requires something like 0.1 to 0.5 seconds. It does lend 
itself to experiments in voice recognition. Using the 
device and a system of five band-pass filters, myTRS-80 
was able to recognize my children's names and was able 
to tell which one said, "Hello." The accuracy wasn't too 
good, but it did show me that with some elaboration it 
could be done (and is, of course, being done by many 
others). 

We've talked about some of the voltmeter's good 
points, now let's talk about its weaknesses. The first is 
that it is unipolar. That is, it can only measure positive 
voltages. Also, since the ground return for the analog 
inputs is tied to the computer ground, you can't make the 
measurement upside down (with the input of the 
voltmeter grounded and the measurement taken with 
the ground side of the voltmeter). If what you're 
measuring shares ground with your system, you'll load 
the voltage you're trying to measure. If that voltage has 
substantial current capability behind it, a puff of smoke 
will probably mock your folly. The problem can be 
partially cured with the circuit in Figure la. It is an 
inverting Op-amp with a gain of -1. The minus sign 
means only that it inverts. Minus in gives plus out. 
Whichever polarity you use, it must be consistent. 

The second limitation is that the full-scale voltage is 
fixed at 5 volts (or very near there). If you want to 
measure higher voltages, the easiest way is with the 
voltage divider shown in Figure lb. The input 
impedance is 1 megOhm on channels 0 and 1, and 
essentially infinite for channels 2 through 7. Therefore, 
the divider will be loaded only slightly. If you want to 
measure a voltage lower than 5 volts, but want to 
increase the resolution, just add the circuit in Figure le. 
It is a non-inverting Op-amp with its gain equal to 
R2/ R1 +1. Ra should be equal to the parallel combination 
of R 2 and R 1 such that Ra=(R1*R2)/ (R1+R2) . The actual 
value of Ra isn't very critical. Ifhigh gains are used, the 
offset adjustment circuit will be necessary to 
compensate for input offset in the Op-amp. Normally, if 
the gain is less than 5 or so, the adjustment won't be 
necessary. 

By now, someone has noticed an apparent 
discrepancy. I said that the device is unipolar and also 
mentioned digitizing audio with it. As you are probably 
aware, audio is AC, or "bipolar." But, for every problem, 
there is a solution (which Murphy claims creates several 
more problems). On channels zero and 1, I include a bias 
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network so that, with no input, they are floating near 
mid-scale (2.5v). If you want to measure AC, or bipolar 
voltages, just capacitively couple the input with a 0.1 
microFarad capacitor, or so. The input impedance on 
both channels is 1 megOhm. Be sure to limit the voltage 
excursion to 5 volts peak-to-peak. The other channels are 
open inputs and, as mentioned earlier, have a very high 
input impedance. Incidentally, the penalty for 
exceeding 5 volts on any input, or allowing any input to 
go negative, is that all of the other inputs will give 
erroneous readings. There is no indication which 
channel did it. 

There are two program listings given. The first is a 
BASIC program to operate the device as an 8-channel 
voltmeter, complete with labels for each channel, and 
the ability to set high/ low limits on any one channel. 
You can define how many channels you intend to use, 
which helps get rid of extraneous screen information. I 
don't provide for scaling the inputs, but that would be 
easy to add somewhere between lines 190 and 220. The 
program also allows you to have continuous updates 
(about two per second) or updates only on command. 
Upper and lower limits are indicated by the two LED's 
shown on the schematic. I made one red and the other 
green. 

The second listing is more involved as it uses a 
supervisor written in BASIC, along with a routine in 
machine language. The machine language portion is 
contained in the DATA statements in lines 510 to 540. 
They are loaded into the appropriate memory locations 
by lines 30 and 36. The machine code is sum-checked in 
line 35 to make sure you enter it accurately, or that you 
get a good load from your tape cassette or disk. 

Before loading this program, set MEM=31999, since 
the machine code resides above 32000 (all 311 bytes of it, 
including the data area). This program is used to digitize 
audio . The 256 bytes of data are stored starting at 
memory location 32055. A graph of the data will appear 
on the screen in two lines . A new sample is allowed by 
hitting any key (other than break or shift). The program 
waits for an input after a 26ms delay. The delay is to 
avoid picking up the noise of hitting the key if you're 
using a microphone (and a preamplifier) as your audio 
source. After the delay, it waits for a changing input to 
exceed an arbitrary level (approximately .5v if capacitor 
coupled on the input, 3v if connected straight in to the 
input). The purpose of the machine language routine 
(shown in a separate assembly language listing) is to 
allow the digitizing operation to run near maximum 
speed . A variable delay is provided to allow graphing 
slower data, if desired. That delay is set up in line 50 of 
the BASIC supervisor. The machine coded routine is 
called via a USR statement, two forms of which are 
shown, depending on whether you have a disk system or 
not. It is quite possible to digitize more than 256 
samples, but the machine code will have to be modified, 
as will the BASIC program. 

Construction of the voltmeter is not difficult, but does 
require some care in the grounding scheme. Care must 
be taken to be sure that ground currents in the digital 
circuitry are not included in the analog grounding. All of 
the grounds in the schematic with an "A" alongside are 
the analog grounds. They should all tie to each other and 



then connect to one common point with the digital 
ground, preferably at power ground. 

If you choose to build the wire wrap version, decide 
how you intend to connect the device to the TRS-80 bus. 
The model shown in the photo has ribbon cable 
permanently attached to the perf board, but some 
connector arrangement would be fine. I usually 
permanently attach ribbon cable to perf board just to 
avoid the cost of two connectors. The printed circ~it 
board version shown mounted in the box has an edge­
card connector to mate to a 40-pin ribbon cable. 

Parts layout isn't critical.Justkeep the analog section 
more or less separate from the digital. The layout shown 
in the photo is by no means the final word, but it does 
work well. External connections to the perf board aren't 
shown, as those will depend on whether or not you put it 
in a box (highly recommended that you do). I prefer to 
glue down the sockets with five-minute epoxy, but it isn't 
essential. If the ribbon cable is to be attached 
permanently, by all means glue it down with the epoxy 
or "super glue," or you'll be plagued by broken wires 
later. 

First, connect all of the power and ground pins with 
28-gauge (or larger) wire. This part may be soldered to 
the sockets, but do it close to the perf board so that you 
can still wrap to the socket pin. Next, hook up the ribbon 
cable, being careful to be accurate. Swapped wires here 
can be a real bear to find later. Don't be bashful about 
double checking this part of your work, along with the 
power wiring. Go ahead, when you've finished, and 
wrap up the rest of the device. As you wrap, don't pull the 
wires tight around the posts, or they may short later. 
Bring out the analog input leads in some fashion that is 
convenient for you. 

If the unregulated input voltage is much more than 
the 8-15 volts called out, a heat sink on the power 
regulator (U8) may be necessary. The input could be as 
high as +35 volts, ifthat is more convenient, but U8 will 
tend to get quite warm. The other regulator (U9) is a 
small transistor-sized package but a larger one, like the 
power regulator (U8), will work just as well. If you're 
buying the parts, the smaller one is a bit cheaper and it 
takes up less space. 

The IC labeled U2 is optional, having nothing to do 
with the analog convertor circuitry as such. The two 
LED's it controls are turned on or off by way of an OUT 

· statement, and are addressed separately from the 
converter. 

The reference-adjustment pot is set so that the +5.00 
volt reference is correct. Some may prefer to set it to 
5.12v. Then, the resolution (smallest voltage change 
measurable) is 0.02 volts, and each discrete step is 0.02v. 
This may well be a nicer value than the 0.0195v per step 
we get with a 5.00v reference. Take your pick, but don't 
go much higher than 5.12v or you'll have problems with 
input levels. As you can see, the ADC0808 (Ul) is 
powered by the reference supply. That is the way the 
manufacturer recommends using it. Since it is a CMOS 
device, it requires very little supply current, so the 
scheme is valid. 

The clock is provided by U7, a CA3240 dual Op-amp. If 
you wish to substitute another Op-amp, it should be 
fairly fast, such as one of the dual BiFET's. Normally, 
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the pin-outs are standard in the 8-pin dip packages. The 
lOK resistor between the oscillator and the ADC0808 is 
necessary to protect the ADC from the higher voltage 
clock. By the way, the clock sets the conversion time of 
the converter with 640 kHz, giving 100 microseconds 
conversion. The data sheet indicates the clock may be as 
high as 1.28 mHz, but I haven't tried it that fast. If you 
need minimum conversion time, trim the clock 
frequency by changing the value of Cl (shown mounted 
in an IC socket on the wire-wrap model). The actual 
value will have to be arrived at experimentally, 
requiring a scope or a frequency counter to measure the 
frequency. 

U6 is used to decode the addresses used in this device. 
As can be seen, five addresses are left unused. Any of 
these may be used for other devices. Be aware that each 
address-select line actually represents a block of eight 
addresses. That is necessary for the converter. Also, if 
any of the I/O addresses I've picked conflict with other 
peripherals, just use one of the other taps on U6 and 
change the program listing for the one (or more) 
function(s) changed. 

Notice that the 8-15 volts power input doesn't need to 
be regulated. A power supply such as shown in Figure 2 
should do fine. It need only supply about 65 mA. 

One word of caution. If there is a chance that the 
analog inputs could be connected to a voltage higher 
than 5v, connect a lOK resistor in series with each input 
and change the 1 meg resistors on channels zero and 1to 
10 megOhms. That shouldn't affect the operation 
significantly. 

Perform a power check on the board before plugging in 
any of the IC's (except U8-9). If +5v is present where it 
should be, turn power off, wait until 5v drops (could take 
quite a while with no load on the power supply), then 
plug in U7, the dual Op-amp. With power on, check to see 
that the clock is running. Ifyou don't have a scope, use a 
logic probe that indicates pulses, or connect a voltmeter 
to pin 1 of U7. If the clock is running, it should show 1.5 
to 3.5v. If all looks okay so far, remove power, plug in the 

Photo 1 - Sample audio display. Digitized 300Hz. delay in 

Listing 2, line 50. set to 01. 
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For eveITone w-ho's tried 

to top the MX-80, bad new-s. 


We just did. 




The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able top it. Until now. 
FX-80: Son of a legend. 
The new Epson FX-80 is far more than just 
doo-dads added on to last year's model. It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS. And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 
With the new FX-80, you aren't limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9xll matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create "Sally's Gothic" or 
"Tom's Roman" just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 
Who knows graphics better than Epson? 
Nobody, that's who. And if you don't 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam­
ple, not one, not two, but seven different dot 
addressable graphic modes are program 

selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots­
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 
Hard-to-beat hardware. 

The FX-80 has all the hardware features 

you've come to know and love on the MX 

Series: logic seeking, bidirectional printing, 

the by-now-famous disposable printhead, 

and more. 


The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper ... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 
Be the first on your block. 
We'd be willing to bet that the FX-80 - like 
the MX-80 - will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there ... ask them to 
show you how it works with our computers. 

EPSON 
EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 
Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 
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Photo 4 - Finished device mounted in a 

Photo 2 - Wire wrapped version. Photo 3 - Printed circuit mounted in box. 4"x2"x5.25" unibox. 

rest of the IC's (double check that they are in the correct 
way), and plug in the ribbon connector to the TRS-80. 

Turn oh the voltmeter and again check that +5v is 
present. If it's okay, turn on your computer in the usual 
fashion. If the computer won't come up properly, but the 
screen fills with junk and won't clear with the reset 
button, the bus connector is probably upside down. It 

won't hurt anything except your nerves. Turn the 
connecter over and plug it back in. In case you're 
wondering, it plugs into either the keyboard connector 
(where the interface adapter plugs in), or into the 
expansion port of the interface adapter. 

If you have problems, check that the +5v is present 
and that the 5.00v reference voltage is close to its proper 

Get Your Very Own Pot O' Goldl 
Here's your chance to have a Pot O' Gold full of programs, articles and information about Coco every 

month! A subscription to the Rainbow is only $22 a year, and you won't miss a single chock-full issue! 
The Rainbow is the premier magazine for the TRS-80 Color, TDP-100 and Dragon-32 personal 

computers. The reason? More of everything you and your Coco want and need than you can find 
an.ywhere! Do yourself and your Coco a favor and subscribe to the Rainbow today! 

We accept VISA. MasterCard or American Express. Non-US. rates slightly higher. U .S currency only , please . 

5803 Timber Ridge Drive 
P.O. Box 209 (502) 228-4492 

__::'<..... .. ..:- ....--_,Prospect, KY 40059 

YES! Sign me up for a year (12 issues) of the RAINBOW 

Name 

Address 

City State Zip 

o Payment Enclosed 

Charge D VISA o MasterCard o American Express 

My Account# Interbank# (MC only) _____ 

Signature Card Expiration Date 

Subscriptions to the RAINBOW are $22 a year in the United States . Canadian and 
Mexican rate U.S. $29. Surface rate to other countries US. $39: air rate US $57 . All 
subscriptions begin with the current issue Please allow up to 5-6 weeks for first copy .•a~ 
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voltage. Carefully recheck the connections to the TRS-80 
bus. Depending on how much faith you have in your 
work, you can either replace the IC's one at a time, or 
check your wiring. Typing OUT144,1 should light one of 
the LED's (if you included them). OUT144,2 should light 
the other. Ifthat works, just about everything except Ul 
has been tested. 

Operation of the voltmeter can be deduced from the 
program listings. However, a few notes here should 
make the operation more clear. To start a conversion, 
simply write to one of eight addresses beginning at 128 
via an OUT statement. OUT128,0 will start channel 
zero, OUT129,0 will start channel 1, and so on, up to 
OUT135,0 (starting channel 7). The data written is 
ignored since only the address is used along with the 
IOWRT strobe. 

To read the converted data, read the device via 
INP(128). Whichever channel you started the OUT 
statement with is the channel you'll have data for. In 
BASIC, the conversion time is shorter than the program 
access time, so it isn't necessary to test the status bit for 
end of conversion. However, when running the device 
via a machine language program, the status must be 
read to determine when the conversion is completed and 
the data is available. Just issue an I/O read to address 
136 and loop back until bit zero is 1. Then, read I/O 
address 128 as in the BASIC program. Of course, in the 
programs provided, all of this is taken care of. 

For those who would rather not tackle a wire wrap 

project, this peripheral is available in one ofthree forms: 
the bare PC board for$15, a full kit ofparts for $50, or the 
finished board assembled and tested for $75 (fits in 
4x5.25x2" unibox). Also, a cable 3 feet long with 40-pin 
edge-card connectors on each end is available for $25. 
Send inquiries to RB Enterprises, 15853 - 7th SW, 
Seattle, WA 98166. 

Listing 1 - Eight Channel Voltmeter 

10 I*** TRS80/8 VOLTMETER - BY RAY BENN 
.l:!..TI 
20 I JUN '82 
30 I 

40 VM=l28:'ADDRESS OF FIRST ADC CHANNEL 
50 ClS 
60 INPUT"HOW MANY CHANNELS";CH 
70 IF CH<l OR CH>B PRINT"MUST USE BEIWEE 
N l AND 8 CHANNELS II : GCJI'060 
80 INPUT"OO YCXJ WANT TO Sl!."'1' HI/I..D LIMITS 
";L$:L$=LEFI'$(L$,l) 
90 IF L$="Y" THEN INPUT"FOR WHICH CHAN"; 
CL:IF CL+l>CH THEN PRINT"CAN'T TEST UNDE 
FINED CHANNEL":Garo 80 
100 IF L$="y'' INPUT"WHAT IS HIGH, I.J:M LI 
MIT" ; HL, LL 
110 FOR I=0TOCH-l 

. . . . - ... 
. :..·. ·. ·_·_._ .. ". ·.;,;;,.-­ ·. :;.' ~ . 

~ -----~- - ­ -­ - --·-"""·,, 

f(/(1 

$995 MICRoMERLIN™ 
128K RAM 
RS232 Serial 1/0 
Centronics Parallel Port 
Complete with Power Supply 
and Enclosure 

To order call 213/202-1865 
Dealer Inquiries Welcome 

16 BITS FOR YOUR 

TRS-80 ~~MICRoMERLIN™ 

Hardware Software 
•5MHz 8088 •8 Vectored •CP/M 86 
16-bit µP Interrupts •MS-DOS 

•8087 co-processor •3 Programmable •IBM PC, Tl 
•128K - 768K Timers Diskette Format 

byte RAM •RS232C Serial 1/0 •File Transfer 
•2K - 8K EPROM •Centronics Utilities 
•Color Graphics Printer Port 

Watch for Upcoming Products 
RAM Disk Option 
Multitasking O.S. MIC.PReJECTS"' 

....ENGINEERING,INC.Available for TRS-80 
Models I or Ill 10810 W WASHINGTON BLVD., SUITE C 
LNW Model I CULVER CITY, CA. 90230 

MlcroMERLIN Is a reglslered trademark of Micro Projects Engineering Inc. CP/M and CP/M 86 are registered trademarks of Dlglfal Reserarch Inc. IBM PC Is a 
registered trademark of IBM. MS-DOS Is a registered trademark of Microsoft Inc. TRS-80 and TRSDOS are registered trademarks of the Tandy Corporation. 
LNW is a registered trademark of LNW Research . 

May, 1983 27 



A/D Converter 

INNOVATION QUALITY 

SUPPORT 

SllCE!lmHI ll!cmlllt!Jtillillil 
1746 North West SSth. Ave.No 204 

LAUDERHILL, FLORIDA 33313 
PHONE 1-(305)-739-2071 

1£1!Bfi91Jli1DIJ9 make s SCRIPSIT a (il(!)l!ll!I 
Special Custom Ven;i ens Support II.fl Pop u.idr Pr.Jnfer s 

MX-80 v ersion allows for Underlining Emphasi zed, 
Sub+ Super Scr1pt1ng, Double and IT/fLICS. MIO-LINE even 
on Justi~ text lines without disturbing the formatting 
SCR IPTR supports EVERY programmable feature of the 
GRhPKTR!lX 80 and ~L(JS rems. No other MOD does as much! 

IEDri1~filri1~@ lil!3ri1Dl!l~!31E !J~C!ll!ll!lfil!3 
!JVTP(JT onv code o,. st,...1no of' codes to rovr pr.1nter. 
W,'J te FOR/ti LE.7 TEK5 Dy .1nse r t.1 ;10 data dur,1no pr.1nt.i,10 
Print any paoe OIRECT iAJJfh correct /(eaders I ,roote r s 
Reent@r 5CRIP5IT to qet use of' lfLL 005 Ft/NCTIO!YS. 
See where PllGES str!lrt and end wi thout printed copy. 
Ed i t mode for­ erro..-s, changes or GRAPHICS entry. 
t71 TEACHING PROGRAMS fully explain every function. 
66_eage manual - bound - CASS - DISK Ver-. Model I/III f o r­
- (!IU1£1TC!)M "-IE~S (ilO~ (ilO(!ILC!)Wi]N(!l -
Centronics 737 + 739 I LP-8 + LP-q - Daisy Wheel II. 
M1croline 80 + 82A - Prowriter + Cioth 8510A + F-10 
SCM-TP-1 - DMP-200 + 400 + 410 - Gemin• 10 + 1S MORE 

LOOS COMPATIBLE 
S Y STEM REQ TRS-80 MOD I/III. ,32K, lowec case . 
Disk. ve r . requires SCl!IPSIII LC on both Model's I/III. 
PR ICE s40. 00 on DISK I CASS. S. SK. progcam. 
FREE BROCHURE Oemonstr-ates all featur-es. 
Customer support b y phone, or hlill after the sale makes 
Scr1ptr a pleasure to own and use. L500 fully satisfied 
customers in over l.i countries. CRLL I l,1,t.l(JIE ,'o,q INFO. 

PLEflSE INCL f/OC tltIS .lNt'Oll"lllTION WHE.i' o,qo.:,qn1G 
Name [lJill 1111111111 MODEL 113 rn I Cass/D' sk rrm 
Address - Phone -Zip Pr-inter Type ITJ MEM SIZE ITIIJ 

FULL SUPPORT FOR ; (ilRC!)W~I0E~ 
MX-B0 / 100-+- IJlCa1!l. GEMINI 10 +1S 

IJlCa1!l. CIOTH BS10A + ~lii!i!-B023A 

--------------------­(i)ONT LET THIS SIMPLE NAME FOOL YOU C!IR AYON (i)ELUXE 's 
not a to·1 but a COMPLETE LoJORDtGRAPHICS PROCESSOR which 
offers complete 'J ersatild:y in creating custom letter­
sets and graphics. Written in .2"-80 Assembler it is 
fast,flex1ble and vt:rY easr to use. No p,.-ogram of this 
~-written in BASIC can compare to it. Computing the 
b i t patterns for 760,320 bits pei:.__pg_ge of printing de ­
mands Z -80 Assembler. COMPARE + vo u won't .2.!t G. E. A. Ped 
1£1Tri1N@A~O (i1Eri1T(!)R~S i]N(!IL(!)0(3 

1. Programmable Underlining. e -... en create lined paper 
2. Mix t...JIDE and regular- sizes r1 IO -L INE . 
3. IN\.)ERT an-• part of the te x t e.en f'tlIO-LINE. 
4. SHORT LINE SEEi< !MG tor- ma x imum speed . MO t.JAITif'IG ~ 1 

Sl. ~e ~·er s ed (S) lock {!lapitals (!Jharacter ~et. 
b. l]iC!J(ll0(i)(i1(3(3(E - H 1.21.:_ Machine Language program 

which enables ·-;ou to create your own custom fonts. 
5TC>RE.RETRIE'.'E flNO PRUIT lett ecs HlSTANTHNEOUSL·r 
~llows 3 112 coresident cha,.-acter sets tn memo,.-y. 
FLUS a fast easy way to print sample LETTERS and SETS 

7. ~epeat printing capab111ty without carriage advance 
e v en on graphic lines gi v es T;-pewriter /1vo.1rty print. 

8. (i)reate 100, or any number of copies of High-Res MAIL 
LABELS or LETTERHEADS with easr· hands of'f' operation. 

9. Complete FORMATTING COMTROLS within the te x t allow 
for multiple page printing without. operator control. 
0he shorpest dot matrix print ·rou've e v er seen!! 
Variab le DOT L1nespacing cont,.-ol for text documents. 
(!] i t (l)ask ing allows creation of graphs and the 9ra,al1 
P.3.per simultaneously. Superimpose any background!~! 
CREATE Block Graphics in any size and with e v er·~· set . 
Fine LJ ,?I! ~rdwJ ·?9 fo,.­ creating real business forms. 
Character sets may contain letters up to q(3H x 127W. 
(9o nt1nuous t ..JIDE p,.-1nting in an-/ font or st .,.. le, 
E .1 en allows fur partial El(PAf'•.JOED from this mode . 

FREE BROCHURES'' 
C!l~@!3~0~[!l D~lilC!l~~ri1DDC!l~ 

CRA"' ON - D•sk/Cass MOD 1/3 $4S DIS> I o3S CASS 
CRAYON DELU><E - DISr. MOD 1/3 •80.flfl w/7 SETS 

OOoOOIDI®NOOL ~o~TIE ~v~I~A@L!3 
HERITAGE =AMERICAN TEXT+ OLD ENGLISH $lS . 00 
ELITE 4 'Jar- 1ati on s on disk for­ i>l5 .l30 
DIGITAL = 3 comput.;r­ fonts for i>l S.00 u:; d1sK . 
PR Il'-JT S Af''1PLE =· - ¥1' . 'i~Tl.'~.9!...f 2.i · .-<f]t ~.:5 ;; , 

(il~ri1i'iC!l~ @(31!1(!)~(3 . 01:)(3 lill!l0(!)~(3 0§ ~[!)(!) 
WE t'!RE NmJ CflRR YING A 2 S ~IEG. HARD DISf. S YSTEM FOR THE 
TRS-80 MODEL III. PRICE = oH'110 COMPLETE OJITH DO_SPLU5 4 . fl 
flSSE~IBLED - FOR~IATTED - S '(STEM SEES IT AS 4 r•RI'JES. CHLL ! 

JUST BOOT-UP ANO fOU AP.E UP HMO .'.:... Y.:."'tltG t.i!TH HARD DI5t.. 
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i 20 PRINT"LABEL FOR C...'HANNEL #"; I: INPur L 
$(I) 
130 NEX'r I 
140 INPur"CONTINUOUS UPDATE (0) OR UPDAT 
E ON COMMAND (1) ";UD 
150 CLS 
160 PRINT @64, 1111 

: 
1 SET STARI'ING PRINT LIN 

E 
170 FOR I=0TOCH-l 
180 OUT VMtI, 0: 'STAR!' CONVERSION 
190 X=INP(VM) :X=X/51: I READ AOC, CONVERI' 
DIGI'rAL TO VOLTS 
200 X=INT(X*l00+.5)/100: 1 ROUND TO 3 PLAC 
ES 
210 IF L$="Y" AND CL=I:IF X>HL THEN OUT! 
44,1 ELSE IF X<LL THEN ourl44,2 EI.SE our 
144,0: 'LIGHT LIMIT LIGHTS IF NECESSARY 
220 PRINT X;"V";:PRINT TAB(20) L$(I) 
230 NEXT I 
240 IF UD=0 THEN 160: 'KEEP GOING IF UPDA 
TES CONTINUOUS 
250 PRINT "ANY KEY TO TAKE NEXT READING" 
260 IF INKI!.-Y$="" THEN 260 EI.SE Garo 160 

Listing 2 - Audio Digitizing 

10 I*** AUDIO/BAS BY AAY BENNl!..""TI' - JUN 
82 
20 POKE16526,0:POKE16527,125:'SET UP MAC 
H LANG CALL 
25 'FOR DISK BASIC, REPLACE 20 WITH: DEF 
USR.0=32000 
26 MM=32055 
30 FOR I=0T052:READ A:POKE(32000+I),A:B= 
B+A:NEXT I 
35 IF B<>6272 PRINT"*** ERROR IN MACHIN 
E CODE ***":STOP 
36 POKE 32053,55:POKE 32054,125 
40 CI..S 
50 POKE 32051,0l:'DEI.AY CONSTANT(! GIVES 

.2MS PER STEP, 255 
GIVES 2.6MS) 

60 ' ** WITH TD=20, DEIAY IS APPROX 26 MS 
FRCM DETECT 'ID 

START OF DATA COLLECTION 
70 OUT144,l: 'TURN ON GREEN LED 
7 5 FOR TD=0T020: NEX'ITD: I DEI.AY TO PREVENT 

SOUND OF KEY PRESS FRCM BEING PICKED UP 
80 PRINT @0, "WAITING FOR INPill 

.. i 

90 'NEXT 'IWO LINES CAUSE SAMPLE TO BE TA 
KEN EACH TIME AT 

NEARLY THE SAME LEVEL ON THE SLOPE 
100 OUT128,0:IF INP(l28)>100 G<YI'O 100 
110 ourl28,0:IF INP(l28)>150 GOI'Ol20 ELS 
E 110: 'WAIT FOR MIN LEVEL 
120 PRINT@0,STRING$(32," "); 

http:32051,0l:'DEI.AY


A/D Converter 

125 OUT144,2: 'TURN ON RED LED 
130 'FOR DISK BASIC:X=USR0(0):'CALL MACH 
!NE LANG ROUTINE (TAKE SAMPLE) 
135 X=USR( Y) : I CALL MAGi LANG ROUTINE - N 
ON DISK BASIC 
140 FOR 1=0 TO 127 
150 Y=PEEK(MM+I)/10+4: 'GET SAMPLE VALUE 
160 SET(I,Y):'GRAPH SAMPLE(TOP OF SCREEN 
) 
170 NEXT I 
180 FOR !=0 'l'O 126 
190 Y=PEEK(MMt-128+1)/10+25 
200 IF Y>47 Y=47 
210 SE'l'( I I Y) : I GRAPH SAMPLE (OOI'I'OM OF SC 
REEN) 
220 NEXT I 
230 PRINT@0, "ANY KEY 'I'O TAKE NEXT SAMPLE 
II 

240 IF INI<l!.-Y$=11 THEN 240 ELSE CI.S: GOT07II 

0 
250 'THE FOLI.ruING TESTS THE VOL'IMETER 
260 our 128,0 
270 PRINTINP(l28) 
280 GOT0260 
500 'THE FOLLGVING IS THE MAGiINE l.ANGUA 
GE C..'ODE 
510 DATA213,197,229,42,53,125,l7,0,l,14, 
128,6,255,219,136,230 
520 DATAl,40,250,211,128,58,51,l25,50,52 
,125,219,136,230,1,40 
530 DATA250,58,52,125,61,194,36,l25,237, 
162,40,3,195 
540 DATA19,125,225,193,209,201,55,125 

Listing 3 - Assembly Language Listing of 
Machine Code Contained in Lines 510-540 of 
Listing 2 

;' 000 00100 ORG 32000 
7000 05 00110 F'USH DE 
:"CO 1 c~ 001::0 PUSH ~c 
7DC~ E5 00130 f'USH HL 
7003 ::A3S;"O 001 qo LO HL, <OATAF'l) 
7006 110001 00150 LO OE, ZS-!I 
70C'7 0~30 001eo LO CrAAO ;AN - IN ADOR 
700~ 06rF 00190 LO B r OFFH 
7000 0983 00210 AAH IN Ar <AAE> ;READ ADC STATUS 
700F EOOl OOZ;!O ANO 01 ;ANC M/ 01 
7011 23Ff\ 00:.'30 JR ZrAAH ;JUMP :IF SUSY 
:"013 0330 00=:10 AAI OUT CAAD> rA ;START AN-IN 
7 C1S 3A3370 OOZ50 LO Ar COLY> 
7013 323170 002~0 LO CTHP> rA ;SET UP TIHE DELA Y 
7019 0933 00270 AAJ IN Ar CAAE> 
7010 E&Ol 00230 ANO 01 
701F 23FA OOZ90 JR ZrAAJ ; WA IT FOR CONVER TO FINISH 
70:!1 3A3170 00300 LO Ar CTMP> 
7021 30 00310 TIM DEC A ;DECREMENT 
7025 C22"'70 00320 JP NZ '1 IH 
7CZ3 EDAZ OO:J:JO INI 
7CZA 29 03 00 31 0 JR z,AAK 
;"02C C:J1370 003~0 JP MI 
702.F (I OO :J.S O AA•~ POP Hl 
7030 Cl OO:J;"O POP E'C 
7 0:J1 DI 00300 POP DE 
703Z C? 00390 RET 
0001 00100 DLY OEFS I 
01101 00-ilD ThP OEFS 1 
703~ 3770 001:0 OAT APT OEFM DATA 
0000 00130 AAA EOU OOOOH 
OOH DO't10 AAB £OU OD lOH 
0099 001!i0 AAC £OU 0098~ 
003l! 00° 60 AAC EOU OOBOH 
00 2U OO't70 AAE EOU 13& 
7 l)'.J7 0001 ooa.eo DATA DEFM 256 
0000 00"'?0 ENO AAA 
00000 TOTAL ERROR5 
00339 TEXT AREA BYTES LEFT 

ACCEL3/4

s99.ssAffects 

+ $2 Shipping, 
CA add 6%Sound. 

ACCEL3/4 will 
compile OUT 
statements, 
turning 
simple 
clicks 
into ... 
hilarious 
sound 
effects! 

v,.. --
~~~~~~w~oo 
. ~@[fiJWffelOO~

(415) 681-9371 

Box 11721, San Francisco, CA 94101 
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Star trac 

A high-resolution plotting and tracking 
program for q mateur astronomers 
Color Computer 

T he object of this a rticle is to describe a program for 
constructin g HR Di agra ms used in ma n y ast ro nomica l 
studies. Pa1·t of a ny scien ce is th e art of seeing pa tterns 
in the data that accumula tes through observation a nd 
experimen tation. In astronomy, on e of th e landma rks of 
pattern recogniti on is embodied in the HR Diagram , 
na med for Ejnar Hertzsprung a nd Henry Norri s 
Russell. Th is gr a phic plot of a s ta r' a bsolute magni tude 
versus spectral class co mbi ned the work of m a ny 
astronomers. Some h ad been busy fo r years compiling 
funda menta l measurements th at made it possible to 
talk a bout a true luminosity va lu e fo r a s ta r . Others h ad 
been classifying stella r spectra a nd were coming to 
understand the inform ation con ta ined in the seri es of 
bright a nd dark li n es t ha t stand out agains t th e 
continuum of colors compo ing t he li ttle "ra inbow" 
created from each star 's image by the spectroscope. 

The spa rk of insight ignited by th e picture of thi s 
simple relationship of a bsolute m agnitude (tota l 
lumin osity) to spectral class (surface tempera ture) h as 
pro vid ed a w h ole ge n eration of as t ro ph ys i ca l 
specula tion with a base for modeling s tars . Starting 
with on ly the sta r 's mass a t " birth ," the " track" of its 
evol ution can be projected on an HR Diagram. From 
proto-s ta r to main sequence ph ase, up to giant and then 
back down to white dwarf or black h ole. 
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Richard Giovanoni , Hagerstown, MD 

It is not my purpose to go into all of the astronomy 
in volved , but to show how I used my Color Computer to 
plot HR Diagra ms. However , a fe w words about wha t is 
going on may be of help. There is a lis t of references a t 
th e end fo r those of you who want to find out mor e. 

On ce the da ta is plotted , cer ta in gro ups emerge as 
sh own in Figure 1 a nd Figure 2. Figure 1 represents a 
ra ndom s ampling. An obvious major con centration fa ll s 
a long a diagon al. This is the m ain sequence, with gi a nts 
a nd dwarfs on either side. Our sun , a 4.8 magnitude, 
class G2 star , is indicated by the large circle. Figure 2, on 
the oth er h a nd, shows the pa ttern of a single old clu ster . 
The m assive stars of the high end of the main sequence 
h ave long since spent most of their atomic energy, a nd 
are now giants or dwarfs. Only the much less ma ssive 
st a rs r ema in on the main sequence. It is this a bility to 
picture the age a nd composition of va rious groups th a t is 
so useful to as trophysicists. 

My hobby is a stron om y (mos tly devot ed to observing 
sunspots a nd the pa tterns involved in the sola r cycl e) , 
but cosmology and the building of universes is a lso a 
great interest of mine. An understa nding of the 
implications of HR plots is n eces~ary in this study. 
Science teach ers could find the progr am useful in class 
demonstra tions or projects . It's a lot easier to plot 
severa l hundred sta rs thi s way tha n by h and, and much 

Figure 2 
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Star trac 

easier to make changes. With 16K memory, there is 
plenty of room for 500 stars. 

On to the program. I have purposely left plenty of 
space in the program to make it easy to read. There are 
REM statements to mark each section and indicate 
what is going on . 

The "Y" axis plots absolute nfagnitude. Because the 
system is over 2000 years old, it h as a scale th at may 
seem strange: the brighter the star, the smaller the 
value. This is similar to when we say first class is better 
than second class. A magnitude 1 star is 2.51 times 
brighter than a magnitude 2 star. 

Over the years, it h as also been necessary to extend 
the scale into th e minus regions. The important thing to 
remember is that it is an absolute scale, which means we 
have a value that represents the relative brightness of 
the stars as if th,ey were all lined up at a standard 
distance from us (approximately 32 light years). On this 
basis, our sun is only 4.8 magnitude - a very dim star 
compared to how we see it every day at -26. In our 
program, we cover the range from -20 to + 12. 

0 

The "X" axis is in terms of spectral class designa ted 
by the letters 0 , B, A, F , G, K, M, which are indicative of 
surface temperatures. "O" stars are 35000°K, "M" stars 
2500°K. The apparently out-of-seq uence list of letters 
arises because th&original classification systems were 
started simply as a means of bringing order to a mass of 
observations well in advance of the ability to 
understand the significance of the data. By th e time the 
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MODEL Ill 

ONEY ORDERS, PERSONAL CHECKS REQUIRE 3 WEEKS 

COMPUKIT 
1·800·231·6671 onlerllne 

1·713-480-6000 technlc•l llne 

162060 HICKORY KNOLL 
HOUSTON, TEXAS 77059 

HARD DRIVE 

$1 ~95. 


5 MEGABYTES $1295. 


10 MEGABYTES $1495. 

15 MEGABYTES $1695. 


OPTIONS 

MODEL I ADD $50. 
IBM, APPLE, MAXBO ADD $100. 

MODEL II, 16, 12 ADD $300• 
•II •Y•t•m• requke • D.O.S. 

All hard drive systems are fully 
assembled and tested. 

120 DAY WARRANTY 

Use our watts line for a quote 


on any computer product. 


ISA, MASTERCARD, WIRE TRANSFER, CASHIERS CHECK, 
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temperature relation was correctly correlated, the 
nomenclature was "cast in concrete." However, the 
sequence is easily remembered by the famous 
mnemonic, "Oh Be A Fine Girl Kiss Me." 

The simple letter grouping is now also divided into 
subdivisions, zero to 9. Thus, we can have classes like: 
B7, A2, GS ... Actually, even further divisions will be 
found, including Roman numerals and lowercase 
letters. So, you can find entries like K4IIa, or B0.5Vp. 
For this program, we use only K4 and BO and forget all of 
the rest. 

For preparing DATA entry, I have the form shown in 
Figure 3. I find it a lot easier than trying to type directly 
from a catalog list. Each twenty-five stars is a DATA 
line. I mark the line number at the bottom on each 
column for quick reference. 

Program Operation 
After the normal opening words, we get the program 

instructions. 
Line 15 tells us we are using spectral class and 

absolute values. 
Line 20 instructs us to enter our values as DATA 

statements starting at 300. We are also told to enter a 
title at 299. Remember, use no commas in the title! 

Line 25: Give an example of DATA line input. Where 
you put the commas is important. 

Line 30 reminds us to count the number in our sample. 
Line 35 moves us to the next series of instructions. 

Line 45 tells us to type (RUN 50) after we complete 
DATA lines. It also reminds us again about a title at299. 

Lines 50 to 52 will get the number of stars from you 
and tells you that the Color Computer is ready to work 
on your project with the title you gave it. 

Line 53 is a timer to hold the message on the screen 
long enough for you to read it. 

Line 55 sets up the high resolution graphics screen. 
Lines 60 to 95 construct the X-Y axes and set scale 

marks along each axis with line commands. 
Lines 100 to 112 set up letter strings that will be used to 

" write" on the screen. 
Lines 120 to 126 set up number strings for use on the 

screen. 
Lines 130 to 138 use the DRAW statement with the 

letter and number strings above to put in headings and 
scale labels. The chart is now ready for plotting. 

Lines 150 to 200: Using DATA lines 300 and up, the 
program reads spectral class (letter and then number 
subdivision) and then magnitude. The spectral class is 
converted to divisions along the X axis: XP. The 
magnitude is converted to distance down the Y axis: YP. 

Line 205 makes the plot point on the screen atXP, YP. 
Line 210 puts in the sun as a radius 1 blinking circle as 

a final flourish and reference point. If it bothers you, 
delete this line. 

Line 250 holds the image on the screen if you decide to 
delete 210. 

A very good discussion of "drawing" letters on the 

MarJIDll tNDUSTRIES, INC.----• 
In T~xas, Orders, 22511 Katy Freeway To Order 

Questions & Answers · 1-800-231-3680 
1-713-392-0747 Katy (Houston), Texas 77450 800-231-3681 

SAVE BIG DOLLARS ON ALL TRS-80® HARDWARE & SOFTWARE 
TRS-80® by Radio Shack. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri 9-6, Sat. 9-1 . We pay freight and insurance. Come by and see us . Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 

WE OFFER ON 
REQUEST 

Federal Express (overnight delivery) 

Houston Intercontinental Airport 
Delivery, Same Day Service 

U.P.S. BLUE-Every Day 

References from people who have 
bought computers from us probably 
In your city. We have thousands 
of satisfied customers. WE WILL 
NOT BE UNDERSOLD! 

ED McMANUS 

In stock TRS-80 Model 

II and Ill 


No Tax on Out of Texas Shipments! 

Save 
10°/o 15o/o 

OR MORE 

WE ALWAYS 

OFFER 


~ We accept Visa. MasterCard, 
and American Express. 

~ We use Direct Freight lines. No long waits 

~ We always pay the freight and insurance 

~ Toll free order number 

~ Our capability to go to the giant TRS-80® 
Computer warehouse 5 hours away, in 
Ft Worth, Texas, to keep you in stock. 

"' TRS«J ii I Algis- Trodoiilort of lonely Corp. 

JOE McMANUS

• 
 Reserve your Model 16 Today! 

tWS4jTELEX: n-4132 (FLEXS HOU) 
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How to Buy or Sell 

Computer Equipment


and Software 

Begin your search in theSTART HERE index of Computer Shop­
per 's bargain filled pages. WITH ... 
Locate the category and 
page number of ,items 
that interest you from 
TRS-80 and Apple to soft­
ware and peripherals. 11111111111~1111111 1 11 11~ 

Start or add to your com­
puter system by finding 
money saving bargains in 
each month 's issue from 
individuals who no longer 
need their personal equip­
ment 

~\ II I I I I I II I I I I I II I I I I I I II I I I I 111111111111111111111111111111 \~ 

--..;;:: 

you want 

You've got your computer 
hardware, but what about 
the software? Use a Com­
puter Shopper ad to find 
what you need Someone 
advertising in Computer 
Shopper probably has what 111111111111~ 


If you need help with any 
computer re lated problem 
whetr1er it's an interface 
problem or advice on the 
right per ipheral fo r a home­
brew system, use the fr ee 
HELP column espec ial ly 
designed for that purpose 

As you outgrow you r 
system or wan t to trade up 
(most dealers won't take 
trade-ins) , use Computer 
Shoppe r ads to sell you r 
items to 20,000 readers na ­
tionwide for the low cos t of 11111111111~ 12 cen ts per word 

Computer Shopper is THE nationwide magazine for buy­
ing, sell ing and trading Micro and Mini-computer equip­
ment and software. Each issue has over 60 pages full of 
bargains of new and used equipment. 

You can save hundreds of dollars by getting the equip­
ment you need from the hundreds of classified ads in­
dividuals place in Computer Shopper every month. 

Now is the time for you to join over 20,000 other com­
puter users who save time and money with a subscription 
to Computer Shopper. 

Subscribe today and get your first issue and a classified 
ad absolutely FREE. Type or print your ad on a plain piece 
of paper and send it along with your subscription. 

Just fill in the coupon or MasterCard or VISA holders 
can phone TOLL FREE 1·800·327·9920 and start making 
your computer dollar go further today. 

·········••&D••••··· ····· ····· ······•••••••••••••••• 
I 
I 
I 

I 
Cut out and mail to: COMPUTER SHOPPER 

I 	 P.O. Box F115 • Titusville, FL 32780 
I 

Yes , I' ll tr y Computer Shopper, I understand tha t if I'm 

not satisfied with my first issue I can rece ive a full re ­

fund and keep the first issue free. 


0 1 yea r $10.00 ($30.00 in Canada) 


0 I have enclosed my fr ee c lassif ied ad. 


0 I want to use my free ad late r, send me a coupon. 


NAME: 

ADDRESS: ----------------­

CITY:----------------- ­

STATE : ________ ZIP: ________ 

...................................................• 


~comPUTeR SHOPPeR 
P.O. Box F115 • Titusville, FL 32780 

• 	 Telephone: 305-269-3211 
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Star trac -----------------------,----- ­

graphics screen can be found in the May, 1982 issue of 
the Rainbow magazine in the article by M.H. Endres 
titled "Using a Graphic Character Set for the Color 
Computer." 

Because the listing, as given, already contains a set of 
135 values, you can go directly to the RUN 50 command, 
answer 135, and the plot will be finished in about fifteen 
seconds. The final point to appear is a blinking spot 
which is our sun. As noted above, it can be eliminated by 
deleting line 210. 

To run the program from scratch, delete all ofthe lines 
starting at 299. Then, you can load your own data. Here 
are some different versions. You might want to try a 
sample of the brightest stars versus a sample of the 
nearest stars. If you respond to the request, "number of 
stars," with 60, you will get just the nearest stars 
because the values for lines 300, 301, and 302 have been 
arranged that way. Line 303 starts the list of DATA for 
75 of the brightest stars. Note that no giants show up 
among the nearby stars and likewise no dwarfs among 
.the brightest. You might want to try samples that are 
based on relative location: those nearer the galactic 
equator versus those nearer the galactic poles. 

As you look through the reference material, you will 
notice that many HR Diagrams are constructed in terms 
of luminosity ratio (in place of magnitude) and color 
indef{ (in place of spectral class) as opposed to the 
"classical" version in my program. One of these days, 
I'll work on a version to operate with new coordinate 
systems. Or, maybe you can beat me to it! 

References 
The following books and articles are ones that are 

within reach on my bookshelves. There are many other 
good texts to be found in any library under astronomy. 

Stars and Nebulas by William J . Kaufmann III, W.H. 
Freeman and Co. 

Atoms, Stars and Nebulae by Lawrence H. Aller, 
Harvard University Press. 

Stars and Clusters by Cecilia payne-Gaposchkin, 
Harvard University Press. 

Burnhams Celestial Handbook Vol. I, II, III by Robert 
Burnham Jr., Dover Books. Vol I has a good 
introduction. 

Sky and Telescope magazine May and June, 1966. 
" The Hertzsprung-Russel Diagram Today" by 
Margherita Hack. Very good on historical development. 

Observers Handbook 1982. Editor Roy L. Bishop. 
Royal Astronomical Society of Canada. Good lists of 
brightest and nearest stars. 

Program Listing for Star-Trac 

5 CLS:PRINT 

10 PRINT" ******** STARI'RAC ********": 

PRINT" HR DIAGRAM Dfll.DNSTAATION." 

12 PRINT" CX>PYRIGHI' R.GIOVANONI OCT.1982 
":PRINT 
15 PRINT" USE SPECTRAL CLASS & ABS. MAG. 

DISCOUNT COMPUTERS 

100% RS COMPONENTS, NO FOREIGN DRIVES OR MEMORY - FULL WARRANTY 

16K COLOR STD BAS ........ $ 239.00 DMP 100 PRINTER ........... $ 299.00 

16K COLOR EXT BAS ........... 299.00 DMP 200 PRINTER ............. 599.00 

16K MODEL Ill ................. 669.00 DMP 500 PRINTER ............ 1398.00 

4BK MODEL Ill 2DR RS232 ..... 1479.00 DMP 2100 PRINTER ........... 1599.00 

BOK MODEL 121DR ........... 2499.00 DMP 410 DAISY ............... 1195.00 

BOK MODEL 12 2DR ........... 3149.00 DMP DAISY WHEEL II ........ 1599.00 

12BK MODEL 161 DR .......... 3898.00 12 MEG HD MODEL 11/12/16 .... 2769.00 

12BK MODEL 16 2DR .......... 4510.00 ALL RS SOFTWARE ......... 20°/o OFF 


CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

(817) 825-4027 

NOCONA ELECTRONICS • Box 593 • Nocona, TX 76255 
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It's TIME 
to SEE 

the 
LIGHT 

":PRINT 
20 PRIN'l'" ENTER VAllJES AS <DATA> • STARI' 

AT 300. PUT TITLE AT 299":PRINT 
25 PRINT" EXAMPLE: CLASS M2, MAG .5 CLASS 

F8,.MAG.-2. ENTER M,2,5,F,8,-2" 
30 PRIN'l'" YOU WILL ALSO INPUT NUMBER OF 

STARS YOU ARE PIDrrING.": PRINT 
3 5 INPUT" ARE YOU READY TO CX)NTINUE"; Q$ 
40 IF Q$="YES" THEN 45 
44 CI..S:PRINT:PRINT 
45 PRINT" AFTER DATA ENTRY IS QJMPLETED, 

TYPE <RUN50> THEN HIT <ENTER>. THIS W 
ILL START THE PROCESSING.": PRINT: PRINT" 
REMEMBER TITLE AS DATA LINE 299" 
46 PRINT" PLEASE GO AHEAD WITH THE DATA 

EN'l'RY NOO, I 1MWAITING!" :PRINT" IGNOR 
E THE <BREAK> MESSAGE, IT WILL GO lMA 
Y." :STOP 
49 REM THE PROORAM WILL NOO GO TO WJRK 0 
N THE DATA YOU GAVE IT IN LINE 299 AND U 
P. 
50 CLS:PRINT:PRINT:PRINT:INPUT" PLEASE E 
N'rER NUMBER OF STARS IN YOUR SAMPLE" 
;NS 
51 READ T$:PRINT:REM GE!' TITLE 
52 PRINT" SIT BACK. AND WATCH ME WORK ON ::i 

YOUR PRQJECT: "T$ 

53 FOR T=l TO 700:NEXT T 
55 PMJDE 4,l:PCI..S:SCREEN 1,1 
59 REM MAKE Y&X AXES WITH SCALE DIVIS! 
ONS. 
60 LINE(20,10)-(20,170),PSEI' 
65 LINE-(255,170),PSEI' 
70 FOR Y=l0 TO 170 STEP 20 
75 LINE(l8,Y)-(20,Y),PSET 
80 NEXT Y 
85 FOR X=20 'IO 230 STEP 30 
90 LINE(X,170)-(X,173),PSET 
95 NEXT X 
99 REM LETl'ER STRGS 
100 0$="BR4U6R4D6L4R4" 

101 B$="BR4U6LR4FOOL2R2FDGL4BR5" . 

102 A$="BR4U4E2F2D2L3R3D2" 

103 F$="BR4U3R3L3U3R4BD6" 

104 G$="BR4BUU4ER3BD3,RL3R2D2GL3R4" 

105 K$="BR4U6BR4G3F3" 

106 M$="BR4U6F3E3D6" 

107 D$="BR4U6LR4FD4GL4BR5" 

108 I$="BR4U6LR2LD6LR2" 

109 H$="BR4U6BR4D3L3R3D3" 

110 R$="BR4U6R3FI:X3L2RF3" 

111 S$="BR4UFR2EH4ER2FBD5" 

112 P$="BR4U6R3FI:X3L3D3BR4" 

119 REM NUMBER STRGS 




Star trac 


120 AA$="BR3U6D6" 
121 BB$="BR3BU5UR2FD34R5 11 

122 DD$=11BR3BU3U3D3R4LlJ3D6 11 

123 FF$="BR3BU3R3D3L3U6R2BRBD611 

124 HH$= 11BR3U5ERFD2L3R3D3L3R3 11 

125 00$=11 BR3RHU4ERFD4GLBR3" 
126 NN$= 11 BR3BU3R3BD311 

129 REM LABEL rnARI' AXES & SCALE VALUES. 
WRITE HR DIAGRAl.'1 AT TOP 

130 DRAW"BM5,8 XM$; 11 

132 DRAW"BM2, 33 XNN$;XHH$; II :DRAW''BM2,53X 
NN$;XDD$; II: DRAW11BM8 I 73XOO$; II 

134 DRAW11 BM3,93XDD$; 11 :DRAW11 BM3,113XHH$; 11 

:DRAW"BM4 I l33XAA$; XBB$; II: DRAW"BM4I153XAA 
$;XFF$;11 
136 nmv11 BM14,182XO$; 11 : DRAW"BM44, 182XB$; 
II :DRAW"BM74,182XA$; ":DRAW"BM104,182XF$; II 
:DRAW"BMJ.34, 182XG$; II: DRAW''BM164, 182XK$; II 

:DRAW11BM194, 182XM$; II :DRAW11 BM235I180XS$ ;X 
P$;" 
138 DRAW" BM75I10XH$;XR$; BRS;XD$;XI$;XA$; 
XG$; XR$;XA$; XM$ ; II 
149 REM CALCULATE PI.DI' POINTS 
150 FOR N=l TO NS 
155 READ SP$,S,L 
160 IF SP$=110 11THEN XP=20+S*3 ELSE165 

WORMHOLE TM 

by John Bobst 

An original all-machine-language game 

for the TRSBO Color Computer: 

•1 	 to 4 players (taking turns, 
"in-progress" savable) 

•s distinct sound effects 
(7 if counting "foosh" ) 

•1 joystick and 	16K either 
BASIC required (average?) 

•s colors on a black screen 
(Semigraphics 1 2) 

"1 "pause" key, 1 exit key, and 
1 reset key (handy) 

'255,999,999 points possible 
(not @#%&1 likely) 

•9 speeds/skill-levels 
(changeable during play) 

"4 copies on 1 cassette 
(disk savable/ loadable) 

•1 	source only 
(at a "factory direct price") 

A great description for $29.95, but WORMHOLE is a 
great game for only 

ZETA SOFTWARE 
$17.95 + 2.50 S&H 

P.O. Box 3522 
($20.45) to: Greenville, S.C. 29608 

FREE catalog with order or write or call. No COD's, PO's or 
charge cards, please. TRS80 '"TANDY Corp. WORMHOLE©1M 
ZETA Computer - Phone: (803) 246-1741 - 1-9 p.m. EST. 

162 ooro 200 
165 IF SP$="B"THEN XP=50+S*3 ELSE170 
167 GOTO 200 
170 IF SP$=11A"THEN XP--80+8*3 ELSEl75 
172 GOTO 200 
175 IF SP$="F11THEN XP=l10+S*3 ELSE180 
177 GOTO 200 
180 IF SP$="G"THEN XP=l40+S*3 ELSE185 
182 GOTO 200 
185 IF SP$="K11 '1'HEN XP=l70+S*3 ELSE190 
187 ooro 200 
190 IF SP$="M"THEN XP=200+S*3 
200 YP=INT((L+l2)*5+10) 
204 REM Pl.OT THE POINTS AS TINY IXJI'S 

205 PSET(XP I yp ,5) :NEXT N 
209 REM HERE COMES THE SUN! 1 ! 
210 CIRCLE(l45,94),l:CIRCLE(l45,94),l,0: 
ooro 210 
250 GOT0250 
290 REM ENTER VAUJES AS <DATA> srAR 
TING AT LINE 300.FIRST ENTER TITLE 
AS <DATA> LINE 299 
299 DATA HR/DEM> 
300 DATA G,2,4.8,G,2,4.4,K,4,5.7,M,5,15. 
4,M,5,13.2,M,8,16.7,M,2,10.5,A,l,l.4,M,5 
,15.3,M,5,13.3,M,6,14.8,K,2,6.l,M,7,14.5 
,M,5,13.4,K,5,7.5,K,7,8.3,K,8,7,F,5,2.6, 
M,4,ll.l,M,5,ll.9,M,l,10.3,M,6,13.2,M,2, 
9.5,G,8,5.6,M,5,11.9 
301 DATA M,5,13.7,M,0,8.7,M,0,10.8,M~3,l 
l.8,M,4,13.3,M,7,ll,M,5,12.l,M,6,14.9,M, 
6,15.2,M,4,10.3,K,7,8.2,M,4,ll,M,l,10.3, 
M,5,12.8,M,8,13.9,M,4,10,M,5,15.5,M,4,10 
.7,M,5,ll.7,K,l,5.9,M,4,12.7,M,4,10.9,M, 
2,10.2,A,7,2.2,K,0,5.6 
302 DA'rA K,5,7.5,M,4,12.3,M,5,ll.6,M,4,l 
2.5,A,0,11.2,A,0,14,A,5,ll.5,F,0,14.l,F, 
0,14.2,F,5,16.l 
303 DATA B,9,-.l,F,2,l.6,B,2,-3.4,G,l,3. 
7,K,0,.l,K,3,-.2,K,0,-1.1,K,l,.8,G,0,4.8 
,B,0,-.3,G,8,.3,K,3,l,M,0,.2,A,5,2.l,K,5 
,-4.6,B,3,-2.3,G,8,5.7,F,6,2,B,3,-2.7,A, 
5,l.7,F,0,2.9,K,3,-2.4,K,2, .2,A,5,-.1,F, 
8,-4.6 
304 DATA M,5,-.5,A,2,2,A,3,l.7,M,2,-.5,G 
,8,.3,M,4,-l,B,8,-.5,F,5,-4.4,B,5,-3.3,B 
,7,-3.2,M,2,-l.5,B,l,-6.l,B,0,-3.7,M,0,­
•5,G,9,-2.l,K,0, .l,A,7, .2,A,0,-l.2,K,5,­
.7,F,6,3.6,K,3,-2.4,F,0,-7.l,K,5,-.4,B,3 
,-2.1,A,3,.9 
305 DATA B,9,-2.l,B,8,-7.l,G,8,-.6,B,0,­
3.7,B,2,-4.2,B, 7,-3.2,G,5, .l,0,9,-6.l,F, 
0,-4.6,0,8,-5.l,0,9,-6.l,B,0,-6.8,B,2,-4 
.2,B,8,-.6,0,9,-6.6,B,0,-6.9,K,2,0,M,2,­
5.6,A,2,- .3,B,9, .l,M,3,-.6,B,2,-2.4,M,3, 
-.6,M,3,-.6,B,l,-4.8,F,0,-3.1 
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~ 10 MB disk for $ 79.95! * 

Well, not quite, but with the 


HeXMAN disk management 

system it feels like your whole 

disk library is on one big disk! 


Here's how it works. Under the Hexman 
system, a set of " Filestore" disks reside 
permanently in your disk drives. These disks 
contain your most active files. Any files that 
you wish to use, or create or change are kept 
on these Filestore diskettes. Files that you 
are not currently using are kept in a" Library" 
of disks beside your computer. Hexman 
maintains a catalog of all your files, and 
which disks they are on. When you need a file 
that is not currently in the Filestore, give 
Hexman its name. Hexman will instruct you 
to insert the appropriate Library disk and 
transfer the file into the Filestore. Library 
disks are identified by numbered color-coded 
labels which we provide. 

If you had to mount Library disks every 
time you needed some files, Hexman would 
be no better than the old way of doing things. 
But here comes the clever part. Hexman 
knows which files are in the Filestore, so it 
only loads files if they are not currently avail­
able in the Filestore. It counts how frequently 
you use each file, and ensures that the files 
in the Filestore are the ones that are used 
most frequently. If the Filestore disks are 
getting too full, Hexman removes the least 
frequently used files . Because the most 
active files are kept in the Filestore, the 
chances are that any file you need will be 
ready and waiting. Only when you request a 

rarely used file does Hexman need to move it 
in from the Library. Thus as Hexman 
becomes familiar with your pattern of file 
usage, transfers from the Library drop to a 
minimum. 

Each morning, when you first use Hexman, 
it scans your Filestore, notes any changes 
and takes action. Any new files are auto­
matically cataloged. New and updated files 
are backed up :to ttie Library. Hexman makes 
this easy to do by sorting the files into 
Library disk sequence, then prompting you to 
insert the appropriate Library disks one after 
the other. This Filestore scan and backup 
process ensures that your disk Library files 
match the active files in your Filestore. Thus 
you can safely treat the few Filestore disks in 
your drives as if they contained your whole 
disk Library. 

Besides the basic Storage Management 
Module described above, additional modules 
are available for those that need the extra 
power. The Security module creates two 
additional copies of any vital files, and allows 
off-site storage of one of those copies. The 
KeySearch module allows the cataloging 
and retrieval of files by keywords (also called 
headings or categories). This module allows 
fast retrieval of files even when you can 't 
remember their names. Other extension 
modules for the Hexman system are planned. 

Requirements. HeXMAN D.M.S. Vers 2 US$79.95 
TRS-80 Model lll-48K, 2 drives. (Storage Management Module) 

Model 1.-48K, 2 drives. 
Security Module $39.95Double Density adapter. 
KeySearch Module $49.95 Lower case modification. 

Operating Systems. 

LDOS 5.1 Newdos 80 Vers 2 

DOSPLUS 3.5 (Available shortly). 


HeXAGON 

SVSTeMS 


Trademarks 
TRS-80 - Tandy Corp. 
LOOS - Logical Systems Inc. 
Newdos 80 - Apparat Inc. 

Dealer 
inquiries 

welcomed. 

P.O. Box 397, Station A 
Vancouver, B.C. Canada V6C 2N2 
Telephone (604) 682· 7646 
Electronic Mail·Micronet 70235, 1376 
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MID$ Super function 

How to avoid time-consuming 
garbage collection 
Models 1/11/111 

Like many others, I got started with a Level 1, 4K TRS­
80. When I (very quickly) went to Level 2 and 16K and, 
later, to disk, I still had much to learn. There was an 
awful lot of stuff I just skipped over thinking, "I'll come 
back and really study that later when I have more time." 
Well, it's over two years later and I'm up to 48K and two 
disk drives at home plus a Model II at the office. I still 
haven't gone back and done all of those good things. 
Perhaps every other TRS-80 user has done all of his 
homework but, even so, I suspect someone will find some 
helpful ideas in this article. 

The title, MID$=, is what it's about. That MID$ is on 
the left side of the equal sign because it can help when 
you are trying to handle a lot ofdata in files - especially 
with random (direct) access files, BASIC sort routines, 
or when you manipulate a lot of string data. 

I was trying to explain to a neophyte user a few days 
ago what happens when you assign different values to a 
variable such as A$. What I finally came up with was 
that if you had a chalkboard, but no eraser, you could 
write 'A$="CAT" 'on the board, then cross out "CAT" 
and write "DOG," and then "HORSE," and you could 
keep doing that until the board was full . 

Finally, when there was no more room to write 
another word, you'd have to do something, and that's 
about what happens when your machine sits there and 
stares at you while it does its garbage collecting. If, on 
the other hand, you did have an eraser, and erased the 
word you wanted to change each time, you could go on 
changing words until you ran out of chalk. 

Let's assume that there were ten squares painted on 
the chalkboard and you had to put each letter in a 
separate square, so there was a limit to the length of the 
word you could enter. You could use any word that was 
ten, or fewer, characters long, but if you tried to use a 
longer word, it wouldn't fit. One other requirement on 
our imaginary board is that whenever we put up a new 
word, we must cover up all of the ugly lines marking the 
squares on the board. To do that, we add spaces to each 
word to make it the right length. This is what we do 
when we put records in a random access file on disk: We 
use a field statement which assigns the length of each 
field, then we format the data for the file using LSET or 
RSET, and have blank spaces in each field if the word is 
shorter than the field length. 
38 80-U.S. Journal 
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When we are GETting the data out of the random 
access file, we have a choice. If the variable names used 
in the field statement are ZO$, Z1$, Z2$, etc., and we want 
to put them into program variables, we can use either of 
two procedures: (A) A$ = ZO$, or (B) MID$(A$,1) = ZO$. 

Using (A), if we had 300 records on file, we would use 
300 separate A$'s plus 300 more B$'s, C$'s and so on. 
With (B), we would use one A$ 300 times and never begin 
to use up the memory or string capacity of the machine. 

One of the places where you will use up space in a 
hurry is in a BASIC sort routine, whether it's a bubble 
sort or a Shell-Metzner sort (which is quicker). Both do a 
lot of swapping of data and use up a lot ofRAM space. In 
a bubble sort, with 50 sets of records, there are 50x49 
(2450) comparisons made. With 100 records, there would 
be 9,900 comparisons. In a "worst case" sort, such as 
taking an A-Z list and changing to a Z-A list, there could 
be that many data swaps and many more cases oftime­
consuming garbage collection. 

Listing 1 demonstrates one use of the MID$= 
function. Key in the program exactly as listed and test it 
using only three or four entries to make sure it works. 
You will not find the machine locking up with this small 
amount of data, but it will be easier to debug. Once you 
get it going, work with about 25 records and it will lock 
up for you. Then, depending on your memory size, 
change the CLEAR statement in line 100 to CLEAR 
10000 and run 100 records. If you have a machine 
language sort in DOS, you will be happier than ever, but 
still see the MID$= function in use. I haven't really 
worked on this, but it seems to me that the less space you 
CLEAR, the more often the computer locks up, but the 
shorter time it takes to clean up the garbage. 

Even with a few records, you may notice that, after the 
second sort, some of the 'words' in the first column h ave 
been truncated and have fewer characters than they 
originally had. Assuming that you have a printer, you 
can make line 330 into "LPRINT," or (if you have a 
screen print feature in your DOS) you can use that to 
compare the original data with the results of the second 
sort. 

When we use the MID$ function in the second sort, we 
are exchanging data between A$(I) and A$(I+1), and we 
are trying to stuff an 8-character word into, perhaps, a 6­
character space. Only six characters get into that space, 



MID$ 


so you lose two. (You may even find them added onto 
another word!) I guess if the number ofrecords were big 
enough and enough swaps were made, every word would 
eventually be cut down to the length of the shortest word 
in the original list. 

Also note (in line 1210 of Listing 1) the two temporary 
variables used in the sort (X$ and Y$) are defined as ten 
blank spaces. If you use the MID$(A$, 1) statement 
without having defined A$, you get an "illegal function 
call" error message. 

I have a program on my Model II which currently 
holds about 325 records, each record consisting of ten 
fields of varying length, but with a total of71 characters 
per record. This program is fairly new and not yet up to 
an estimated capacity of some 2,000 records. There is a 
great deal of data handling involved in making four 
separate monthly listings. More and more time was 
being spent watching a blinking cursor and wondering 
ifthere was time for another cup ofcoffee before we could 
get back to work. MID$= has totally eliminated this 
problem. 

If you can't stand watching a bubble sort, or if you 
want to see proof that MID$ reuses the same space over 
and over, then key in Listing 2. If you have a DOS that 
prevents scrolling of headings, you can change Line 120 
to keep your headings and run as many swaps as you 
want. You will notice the locations for A$ show lower 
and lower numhers . String space is used from the top or 
memory. Depending on the amount of string space you 
cleared and the number of swaps you run, you will see 
the A$ addresses jump back to the top of reserved space, 
but without any noticeable pause for garbage collecting. 

Some day, I am going back to read "all that good 
stuff." In the meantime, I guess I'll be like everyone else 
and learn things the hard way. 

Listing 1 for MID$ 

10 'MIDSTRING FUNCTION DEMO PROGRAM 
20 'WRITTEN 9/4/82 BY DEXTER WALKER, 
30 '3608 I"UUNTAIN LANE, 
40 'BIRMINGHAM, AL. 35213 
100 ******* CREATE TEST FILE *******I 

lH:l CLEAR 5000:ClS: PRINT TAB( 10) II I MID$ I 

FUNCrION DEMO PROGRAM" :PRINT 
120 INPUT"How rrany Records do you want i 
n the Test File ";N 
130 DIM A$(N+2), B$(N+2) 
140 FOR I=l TO N 
150 FOR J=l TO RND(5)+4 
160 A$(I)=A$(I)+cHR$(64+RND(26)) 
170 B$(I)=B$(I)+cHR$(64+RND(26)) 
180 NEXT J 
190 B$(I)=LEFT$(B$(I)+" ",10) 
200 NEXT I 
210 M=l;GOI'O 410 
300 ' ***** LIST PRINT SUBROUTINE ***** 
310 FOR I=l TO N 
320 Ll=LEN(A$(I)):L2=LEN(B$(I)) 

330 PRINT TAB(0)I;TAB(5)A$ (I) ;TAB(l9) "LE 
N =";Ll;TAB(40)B$(I);TAB(54)"LEN =";L2 
340 IF I/14=INT(I/14) THEN Z$=INKEY$:IF 
Z$="" THEN 340 
350 NEXT 
360 RETURN 
400 '******* DISPLAY OF RANDJM DATA**** 
**** 
410 GOSUB 300 
420 PRINT 'l'AB( 2)" (Note that entries in t 
he second column have 10 characters.)" 
430 GOSUB 1500 
500 '******* FIRST BUBBLE SOR!' ******** 
510 CI.S:PRINT"We will naw use a Bubble S 
ort to sort the FIRST colmnn (A$) " 
520 PRINT :PRINT TAB(l5)"Hit any key to 
start sort.":GOSUB 1500 
530 PRINT :PRINT TAB(4)"BE SURE TO NOTE 
HOW MANY TIMES THE CXXJNT 'FREEZES'":GOSU 
B 1000 
540 ~"DR J=l TO 500:N.EXT 
550 PRINT'''lo see s:>rted Lists, hit any k 
ey ":GOSUB 1500:CLS:PRINT"The FIRST colu 
mn has naw been sorted.":GOSUB 300 
560 GOSUB 1500 
600 '******* SECOND SOR!' USING MID$ FUNC 
TION ******* 
610 CLS:PRINT :PRINT"We will naw sort th 
e SECOND colmnn (B$) using the MID$ rout 
ine." 
620 PRINT :PRINT TAB(9)"Note that the Re 
cord count does not freeze." 
630 PRINT :PRINT TAB(l4)" 'lb start the s 
ort, hit any key.":GOSUB 1500 
640 GOSUB 1200 
650 FOR J=l TO 500:CI.S:PRINT"Note that t 
he SECOND column is naw sorted.":GOSUB 3 
00 
660 PRINT"Hit any key to start over.":GO 
SUB 1500 
670 CLS:GOI'O 100 
680 END 
1000 ' ******* BUBBLE soRr ROUTINE ***** 
*** 
1010 SW=0 
1020 P=P+l 
1030 FOR I = 1 TO N-1 
1040 PRINT@402, "Pass"; P; " Record"; I ; 
1050 IF A$(I)<=A$(I+l) THEN 1090 
1060 X$=A$(I):A$(I)=A$(I+l):A$(I+l)=X$ 
1070 Y$=B$(I):B$(I)=B$(I+l):B$(I+l)=Y$ 
1080 SW=l 
1090 NEXT I 
1100 IF SW=l THEN 1010 
1110 PRINT@402, "Sort r::.one 

II 

1120 P=0 
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score
h. hont-:2 SAT,. 

Computer SAT 
Acomplete program for Scoring High on the 

Scholastic Aptitude Test 
Combines Computer Software. Review Textbook and User's Manual 
Into the Most Comprehensive SAT Study Program Available . 
• Makes studying for the SAT easy and Computer Software 

enjoyable · e Scores and times your performance 
•Builds tes t-takin g skills quickly in 8 Calculates Col lege Boa rd equivalen t 

planned systematic program. sco re 
•Simple and easy to use even for e Diagnoses your strengths and weak-

those with no computer experience. nesses 1n 15 key areas of study 

Special Features 
e 1000 Electronic Vocabulary-Building 

Flash Cards e 540Specially-Designed Computer­
ized Drill Items 

Complete Textbook 
"How to Prepare for the SAT" 470 
pages. 

• Four Full-Length Exams - ente ran­
swers 1n computer for instan t sco r­
ing and dia gn osis . 

e Comp lete review of verbal and math 
categories found in exams 

• Strategies for answering every kind 
of question. 

User's Manual 
Simple clear inst ru ctions take you 
step-by-step th rough theen tire Com­
puter SAT prog ram 

6'/.'!'IJ 

e Prescribes spec1!1c dril l and review 
on comp uter and 1n th e tex tbook· to 
improve your score 

e Strengthens andbuilds yo ur vocabu ­
lary and math comp rehension 

Educator's Edition Available 
Con duct group sessions wit h this 
uniquepackage of software and text­
books wi th de tailed instructor's 
guide 4 Sets of Soft wa re (4 Disks 
per Set) 20 tex tbooks. and 20 user's 
manua ls 

' . -----­Harcourt Brace Jovanovich, Inc. 
Dept Compute r SAT , 1250 6th Ave nue, San Diego . CA 92 101 

YES, please send me ___ Computer SAT ' @ $7995 each. 
Quantity 

lor my - TRS·BO Model 111 . O 48K Appl e'' · II App le'' If Plus or Apple" II e 
Please add $2 00 for handling (UPS delivery guaranteed) Please add applir.able state and lor.al sales tax 
(Institutions must send purchase order lo be hilled ) Offer restricted lo Continental USA and Canada 

Method ol Payment O Check 0 Money Order 

Charge My O Visa ll MasterCard ,] American Express 


FOR CRED IT CARD ORDERS CAl1 TOll·FREE 800-543-1918 

(In California call collect (619) 699-6335) 

Acct # ______ Exp _____ 


Signature,___ 

Name, ________ ____________ 


Add res,,_____________________ _ 


City State Zip___ 

Please send more information· D The IBM COMPUTER SAT' 


L-~~~m~~~~-,.E~~~~s,!2~~~g!,'.:',!3;!~~J 
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1130 RI:.'TURN 
1200 ' ******* BUBBLE SOR!' ROlJrINE with 
MID$ ******** 

11 111210 SW=0 :X$=S'rRING$ (10, ) : Y$=STRING$ (
10, II II) 

1220 P=P+l 
1230 EDR I = 1 'ID N-1 
1240 PRINT@468 , 11 Pass";P; " Record";!; 
1250 IF B$(I)<=B$(I+l) THEN 1290 
1260 MID$(X$ , l)=A$(I):MID$(A$(I),l)=A$(I 
+l) : MID$(A$(I+l),l)=X$ 
1270 i\fiD$(Y$ , l)=B$(I):MID$(B$(I),l)=B$(I 
+l):MID$(.B!;>(l+l),l)=Y$ 
1280 SW=l 
1290 NEXT I 
1300 IF SW=l THEN 1210 
1310 PRINT@468, 11 Sort Ibne 

II 

1320 ffu"'TURN 
1500 Z$=INKEY$:IF Z$=" 11 THEN 1500 ELSE Z 
$=II II : RI:.'TURN 

Listing 2 for MID $ 

10 MID$ WITH VARPI'R DEM)I 

20 'WRITTEN 9/5/82 BY DEXTER WALKER, 
30 3608 MJUN'l1AIN I.ANE II 

40 ' BIRMINGHAM, AL. 35213 
80 CLEAR 9000:CLS 
90 B$=STRING$(6, 11 

") 

100 INPUT11How many swaps do you want to 
make ";S 
110 CLS : PRINT TAB( 0) "No. A$"; TAB( 19) 
11 l.oc. Used ";'rAB(41) 11 B$ l.oc. u 
sed11 

120 ' INSERI' CX)DE 'IO KEEP ROW 0 FROM SCR 
OILING IF AVAILABLE 
200 FOR K=l 'ID S 
210 FOR J=l 'ID 6:X$=X$+cHR$(64+RND(26)): 
X$=RIGHT$ (X$ I 6) :NEXT 
220 EDR J=l 'ID 6:Y$=Y$+cHR$(64+RND(26)): 
Y$=RIGHT$(Y$,6) :NEXT 
230 A$=X$:MID$(B$,l)=Y$ 
240 VA=VARPI'R(A$) :VB=VARPI'R(B$) 
250 Al=PEEK(VA+l) :A2=PEEK(VA+2) :A3=Al+A2 
*256 
260 Bl=PEEK(VBtl):B2=PEEK(VBt2):B3=Bl+B2 
*256 
270 IF AL=A3 THEN 290 ELSE TA='l'A+l 
280 IF BL=B3 THEN 290 ELSE TB=TB+l 
290 AL=A3:BL=B3 
300 PRINT TAB(0)K;TAB(7)A$;TAB(l7)"@";A3 
; "=" ;TA;TAB(40); B$ ;TAB( 50) 11 @"; B3; "=";TB 
310 NEXT 
500 Z~=INKEY$: IF Z$=" II THEN 500 ELSE Z$= 
1111 : Garo 80 



The Model 100 
Complete portability at a low price 

"It will outsell any other computer 
that Tandy has ever made." That 
was what Bill Walters, Project 
Director, had to say about the new 
Model 100. That is quite a 
statement, but from what I saw, it is 
probably true. 

Tandy calls the machine a full­
f eat u red "Micro Executive 
Workstation" . It is truly portable, 
not just transportable like the 
Osborne or Kaypro. It is similar to 
the Epson HX-20 in design , but 
offers much more. 

The Model 100 is small (2 X 11 7 / 8 
X 8 1/ 2 inches), light (4 pounds), 
white or buff colored (not Tandy 
grey), and easy to use. It comes with 
a full typewriter keyboard , four 
cursor keys, four command keys, 
eight function keys, an imbedded 
ten-key data pad, a built-in RS-232 
and direct-connect auto-answer 
modem, parallel printer port, 
cassette IIO port, phone I/O port, 
and a real-time clock . That is a lot of 
machine in a small space. 

An eight-line by 40-character 
upper and lowercase liquid crystal 
display allows for full ASCII and 
European characters as well as dot­
addressable graphics. Many special 
characters, such as playing ca rd 
suit symbols and picto-grams, are 
also included. The display can be 
adjusted for viewing from almost 
any angle. 

But the strength of the Model 100 
lies elsewhere. It comes equipped 
with a well-designed set of 
application software that is built 
into the 32K ROM. The ROM circuit 
has Microsoft's Extended BASIC as 
well as a text editor, appointment 

scheduler, address handler, and a 
versatile communications package. 
All of the application programs 
function in a similar manner. There 
is no need to learn different key 
sequences for each one. 

It is a machine that first-time 
computer owners can easily use. It 
allows for easy access to a 
business's host computer or link-up 
to national data bases such as 
CompuServe. It is unlike anything 
that Tandy has yet released. It is not 
meant to be a stand-alone computer. 
Its value lies in its ability to travel, 
keep track, and link-up to other 
computers . 

All ROM software and the BASIC 

Model 100 

Cameron C. Brown, Editor 

were developed by Microsoft. The 
computer uses an 8085C processor 
and CMOS chips are used 
throughout. The machine comes in 
an 8K ($799), or 24K ($999) RAM 
version , with optional 8K RAM add­
ons ($119.95 plus installation), up to 
a total of 32K. The 8K version will be 
available in any Radio Shack store, 
but go to a Computer Center store 
for the 24K or higher versions. An 
additional 32K CMOS ROM can be 
installed by the user in the bottom of 
the computer. Tandy plans to 
release specialized software in these 
ROM modules and it will bank 
switch out the main, built-in, 32K 
ROM when needed. It's my guess 
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Model 100 

that you will be seeing games as well 
as detailed business and 
communications routines very soon. 
Those dot-addressable graphics 
were added for a reason. 

The BASIC is impressive. All 
calculations are 14-digit double 
precision and give perhaps the most 
accurate transcendental mathema­
tical functions in any microcompu­
ter. "Why bother beginners with 
round-off problems?" was Tandy's 
rationale for including such 
precision. There is even a five octave 
sound generator. According to Mr. 
Walters , the language is 98 percent 
Model III compatible. The 
commands HEX$ , DEF USR, 
RENUM, and AUTO are not part of 
the Model lOO's vocabulary. Its file 
structure is unique and only allows 
for sequential, not random files. 
Arrays , both numeric or string, as 
well as multi-dimensional are 
supported. 

Since the Model 100 allows for full 
interrupt, it includes some 
commands that are unique toit. You 
can program for communication 
interrupts with the ON COM or ON 
MDM (modem) commands. There is 
also ON TIME$ which takes 
advantage of the real-time clock. 
The computer is designed as a 
general I/O device and has multiple 
routing capability. Send the modem 
information over to a Model II , or 
download from CompuServe to a 
printer with ease. 

The machine is powered by a 
standard outlet, or will run 
continuously for 20 hours off its four 
AA cells. Internal Ni-Cad batteries 
will store programs or data for eight 
days on a 32K or 30 days on an BK 
machine; even when the power is 

Model 100 inside view 

turned off. Plugging in the adapter 
or running the machine off the 
batteries will automatically refresh 
the internal batteries. 

The built -in software was 
designed with care. When the 
computer is powered-up, the menu 
displays BASIC as well as the 
programs TEXT , SCHEDL, 
TELCOM and ADDRSS. TEXT is 
used to create and edit text files. Pre­
programmed function keys allow for 
move, copy, and delete commands. 
Tandy refers to the editing as a "cut 
and paste" operation. The same 
style of commands are available 
when editing BASIC programs. 
When material is "cut" it is moved 
into a buffer, from which it can be 
"pasted" into another section. 
Locations are specified by easy, 
arrow-key cursor movement. 
Control and shift keys will jump you 
a single word , to the top or bottom of 
the screen , to the end of a line, or to 
the start or end of text. The editor 
includes a find function for location 
of specific words or phrases. Output 
through a parallel printer port is not 
difficult. Text and programs can be 
saved in ASCII format for 
transmission to another computer. 

The keyboard feels slightly small 
and it would not be my choice for 
word processing. But the power is in 
its ability to communicate. It is easy 
to imagine writing memos to my 
staff as I fly off to a meeting and 
sending it back to a Model III as 
soon as I land. 

SCHEDL and ADDRSS are 
programs for user record keeping. 
SCHEDL allows you to keep track of 
dates, times , appointments , events 
and things to do. An easy search 
routine gives quick retrieval of data. 

42 80-U.S. Journal 

It does require pre-planning on your 
part so the data is entered in a 
consistent manner. ADDRSS keeps 
track of addresses and phone 
n um hers . If you place a colon before 
each phone number, the Model 100 
can automatically call each number 
when you want it to. The automatic 
dialing requires a rotary phone, but 
you can select a speed of 10 or 20 
pulses per second. Both programs 
use the TEXT utility to create their 
files. 

TELCOM controls all communi­
cations for the Model 100. It 
supervises and allows you to set the 
parameters for the direct-connect 
auto-answer modem as well as the 
RS-232. The built-in terminal 
program allows full or half duplex 
communication. Uploading or 
downloading of ASCII files is done 
by a simple key-stroke. Auto log-on 
procedures can be put into the 
ADDRSS file. They can tell the 
Model 100 what character to look for 
and what response is desired. You 
can even specify just part of a 
number or address and have the 
TELCOM program search the 
ADDRSS file for a match. By pre­
setting the parameters into the 
ADDRSS file you could go directly 
to the CompuServe menu option you 
want and never have to answer a 
question. The t communications 
software gives you full control over 
baud rate (110 to 19,200), parity, 
word length , stop bits, X-on and X­
off status, and dial speed. 

You will have to purchase all of 
the cables and other materials 
separately. The parallel printer port 
uses a 28-pin cable and it sells for 
$14.95. The 6V r>C adapter will cost 
$5.95. A built-in 40-pin expansion 
bus lies at the bottom of the 
computer. It's reasonable to assume 
that a connector to a full screen 
monitor is already in the works. 
Disk drives? I doubt it. This 
machine is designed for portability 
and communication. It is not meant 
to be your only machine for data or 
te~t processing. 

Tandy may be right. This one 
could easily be what many people 
are looking for. I know we plan to 
cover its progress and use in 80- US 
Journal . Perhaps Tandy will 
change the Ma Bell phrase to be 
"reach out and touch someone; with 
a Model 100." 



, ~ ·-· 
~~ 

AARDVARK 

TRS-80 COLOR COMMODORE 24 VIC-20 SINCLAIR/TIMEX Tl99 

ALSO FROM AARDVARK - This is only a partial list of what we carry. We have a lot of other games (particularly for the 
TRS-80 Color and OSI), business programs, blank tapes and disks and hardware. Send $1.00 for our complete catalog. 

AARDVARK 
2352 S. Commerce, Walled Lake, Ml 48088 I (313) 669-3110 • 

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. · 
$2.00 shipping on each order 
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QUEST - A NEW IDEA IN ADVENTURE 
GAMES! Different from all the others. 
Quest is played on a computer generated 
map of Alesia. Your job is to gather men 
and supplies by combat, bargaining, explor­
ation of ruins and temples and outright 
banditry. When your force is strong enough, 
you attack the Citadel of Moorlock in a 
life or death battle to the finish . Playable 
in 2 to 5 hours, this one is different every 
t ime. 16k Tl99 , TRS-BO Color, and Sincla ir, 
13K VIC-20. $14.95 each . 

32K TRS 80 COLOR Version $24.95. 
Adds a second level with dungeons andl.Questin g. 

•• 

~Dungeons of Death - Just for the 16k TRS­

CATERPILLAR 
O.K ., the Caterpillar does look a lot like a 
Centipede . We have spiders, falling fleas, 
monsters traipsing across the screen, poison 
mushrooms, and a lot of other familiar 
stuff. COLOR 80 requires 16k and Joy ­
sticks. This is Edson's best game to date . 
$19'.95 for TRS 80 COLOR . 

The Adventures below are written in BASIC, 
are full featured, fast action, full plotted ad­
ventures that take 30-50 hours to play . (Ad ­
ventures are interactive fantasies. It's like 
reading a book except that you are the main 
charac ter as you give the computer, com­
mands like "Look in the Coffin" ancf"Light 
the torch .") 

Adventuring requires 16k on Sinclair, 
TRS-80, and TRS-80 Color. They require Bk 
on OSI and 13k on VIC-20 . Sinclai r requires 
extended BASIC. Now available for Tl99 . 
Any Commodore 64 . 
$14 .95 Tape - $19 .95 Disk. 

ESCAPE FROM MARS 
(by Rodger Olsen) 

This ADVENTURE takes place on the RED 
PLANET. You'll have to explore a Martian 
city and deal with possibly hostile aliens to 
survive this one. A good first adventure . 

PYRAMID (by Rodger Olsen) 
This is our most challenging ADVENTURE. 
It is a treasure hunt in a pyramid full of 
problems. Exciting and tough I 

DERELICT 

(by Rodger Olsen & Bob Anderson) 


New winner in the toughest adventure from 

Aardvark sweepstakes. This one takes place 

on an alien ship that has been deserted for a 

thousand years - and is still dangerous! 


80 COLOR, this is the first D&D type game 
good enough to qualify at Aardvark. This is 
serious D&D that allows 1 to 6 players to go 
on a Dragon Hunting, Monster Killing, Dun­
geon Exploring Quest. Played on an on ­
screen map, you get a choice of race and 
character (Human, Dwarf, Soldier, Wizard, 
etc .), a chance to grow from game to game, 
and a 15 page manual. At the normal price 
for an Adventure ($14.95 tape, $19.95 disk), 
this is a giveaway . 

WIZARDS TOWER - This is very similar to 
Qu est (see above) . We added w izards, magic, 
dragons, and dungeons to come up with a 
Quest with a D&D flavor . It requires 16k 
extended color BASIC . $14.95 Tape, 
$19.95 Disk. VIC 20 Commodore 64 . 

Please specify system on all orders 

~~~ 
PLANET RAIDERS - Not just another de­
fenders copy, this is an original program 
good in its own right. You pilot a one man 
ship across a planetary surface dogfighting 
with alien ships and blasting ground installa­
tions while you rescue stranded troopers . 
Rescue all the troopers and be transported 
to another harder, faster battle . Joysticks 
required. ALL MACHINE CODE! EDSONS 
BEST! 16K Tape TRS80COLOR $19.95 ­
32K Disk $21 .95. 

BASIC THAT ZOOOMMS!! 
AT LAST AN AFFORDABLE COMPILER! 
The compiler allows you to write your 
programs in easy BASIC and then auto­
matically generates a machine code equiv ­
alent that runs 50 to 150 times faster . 
It does have some limitations. It takes at 
least Bk of RAM to run the compiler and it 
does only support a subset of BASIC ­
about 20 commands including FOR , NEXT, 
END,GOSUB, GOTO, IF, THEN, RETURN, 
END, PRINT, STOP, USA (X) , PEEK, 
POKE ,•,/,+,-, ) , ( , =, VARIABLE 
NAMES A-Z, SUBSCRIPTED VARIABLES, 
and INTEGER NUMBERS FORM 0-64K. 
TINY COMPILER is written in BASIC. It 
generates native, relocatable 6502 or 6809 
code . It comes with a 20-page manual and 
can be modified or augmented by the user. 
$24 .95 on tape or disk for OSI, TRS-80 
Color, VIC 20, or Commodore 64 . 

SEAWOLFE - ALL MACHINE CODE In 
this high speed arcade game, you lay out 
patterns of torpedoes ahead of the attacking 
PT boats . Requires Joysticks, at least 13k 
RAM, and fast reflexes. Lots of Color and 
Sound. A fun game . Tape or Disk for Vic20 , 
Commodore 64, and TRS-80 Color. 

$14.95 Tape - $19.95 Disk. 

.Dealers - We have the best deal going for 
you . Good discounts , exchange programs, 
and factory support . Send for Dealer Infor­
mation . 

Authors - Aardvark pays the highest com­
m issions in the industry and gives programs 
the widest possible advertising coverage. 
Send a Self Addressed Stamped Envelope 
for our Authors Information Package. 

Adventures and Quest now available 
for Tl99 



BASIC bits 
Sorting numbers as strings and other tips 

Models I/Ill 

From time to time this column will be comprised solely 
of reader questions and answers. Here are some 
guidelines for those who wish to submit material for 
answer in a future column. 

The questions should refer to BASIC programming 
techniques. If you are referring to a specific 
programming problem, please include a listing of the 
part of the program that contains the problem. Only 
TRSDOS operating system problems will be covered. 
Any questions on using short, embedded, machine code 
routines or general conversion questions for the Models 
I or III are welcome. (I do not intend to provide 
conversions to commercial programs.) Feel free to send 
in tips and suggested topics for future columns. BASIC 
bits is designed to be your question and answer column. 

Question: I will pay a reasonable amount to anyone 
who will provide me a program that will pass arguments 
back and forth in BASIC-embedded machine language 
for a number sort. I have a Model I, level II, 32K, with 
NEWDOS/ 80.--J.B., Seattle, WA 

Answer: Save your money! Even in mainframe 
computers, doing a number sort in assembly language is 
quite a task. I would suggest that, while in BASIC, you 
first convert all your numeric variables to 
representative string variables of equal length and use a 
machine language sort that was designed for strings. 
Keep the following in mind: Each string representation 
must have the same number of places to the left of the 
decimal. That is due to the way in which the sort is 
analyzed. For example, to sort the numbers 90.9 and 100 
you would have to change them to strings equal to 090.9 
and 100, respectively, before sorting. 

Another problem is the minus sign (-). When using a 
string sort, the minus sign will cause the negative 
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numbers to be sorted in the wrong order in your array. 
Strings with a leading minus sign are sorted high to low, 
followed by the positive "strings" sorted in a low to high 
order. You can get around this by adding a value to all 
numbers that insures they are all positive. Then 
subtract the same value from all numbers before 
printing them out. You have to watch out for numbers 
that are too large. Over six digits in single precision is 
too much and they will be rounded off or changed to 
exponential notation. In Listing 1, I have given a 
BASIC program to convert numbers between -5000 and 
+ 5000 to string values of even length (with two decimal 
places). In this example I assume that you are interested 
in dollars and cents, hence the two decimal places.Ifyou 
are only dealing with positive numbers, you have quite a 
bit more leeway and don't have to add the 5000 before 
your sort. You can also skew to different ranges. Adding 
1000 instead of 5000 will allow you to sort numbers 
between 9000 and -1000. Experiment around. The 
BASIC routine assumes that you already have a 
machine language string sort. The syntax used in line 
160 is for the string sort routine that is a part ofTRSDOS 
1.3 for the Model III. If you don't have Model III 
TRSDOS, or some other model, you will have to provide 
your own machine language routine and change line 160 
to give the proper notation. The July 1980 issue of TRS­
80 Microcomputer N ews from Radio Shack contained 
such a program. An update in their November 1980issue 
gave a short BASIC program for sorting digits from 000 
to 999 by using the routine in their July 1980 issue. The 
December 1982 issue of BO·U.S. Journal contained a 
machine language sort for the Color Computer. Other 
magazines have published sort routines as well. 

A Disk BASIC command, INSTR, is used in line 70. If 
you don't have a disk system, substitute lines 80 to 120 to 
compute the value, X, to be used. 



DMP·SOO . . .. . .. . . '1!125.00 

·ci:: commodore 
64 Computer.... , tCALL 
VIC 20. . .... . ... •tCALL 

PRICES AND PRODUCTS SUB· 
JECT TO CHANGE WITHOUT 
NOTICE. ORDERS SUBJECT 

FRANKLIN 
ACI 1000 COMPUTIR 
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NEW TRS-80 
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(c cammadare 

TRS-80 SOFTWARE 
VISICALC, PROFILE, 
SCRIPSIT & MORE 
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---------BASIC bits 

Question: I consider myself a fairly good, amateur 
programmer. But when I read your articles and fail to 
understand one word of it, I realize what a computer 
illiterate I really am! Especially bewildering are those 
program lin.es like DATA 205, 127, 10, 125, 33, 1, 60, etc. 
Where do you get those numbers? Could you suggest a 
book or two that would get a person a little deeper into 
his Model I? --J.B. , Erie, PA 

Answer: There is nothing wrong with your knowledge 
of BASIC. What you are looking at is a hybrid program. 
Many programmers include both BASIC and machine 
language routines together in one program, usually the 
BASIC program. The machine language portion is 
usually a short subroutine that enhances the BASIC 
program. Many of the programs in this column will be a 
hybrid. 

The numbers you were looking at in the DATA 
statement were the decimal coding for machine 
language instructions. They were POKEd into memory 
at a location where they could be called later using the 
USR function. In order to know what they mean, you 
would have to understand assembly language 
programming and also know how to convert each of the 
data codes into either binary of hexadecimal numbers. 
You can then look up the mnemonics in a table. It is not 
my intention that BASIC bits readers know assembly 
language programming, so I'm glad you asked. 

Good books on the subject of BASIC have to include 
Learning Level !!by Dr. David Lien. He wrote the Model 
I learning manual. To get a little deeper into assembly 
language, get TRS -80 Assembly Language 
Programming by William Barden, Jr. His book is 
available at Radio Shack for $3.95. Keep in mind that 
assembly language programming requires a completely 
different approach than does BASIC and it may or may 
not come easy to you. 

Question: How do programmers get special characters 
in their BASIC listings? I refer to programs such as 
those in CLOAD magazine which have some animation. 
I was quite surprised when I LISTed it. --M.E., Scranton, 
PA 

Answer: The answer to your question can be found in 
my December 1982 column and it included a good 
example of how it is done. Essentially, you find the 
location in your BASIC program where you want to put 
the special characters and POKE them in. You are 
altering whatever is already in memory at the addresses 
you POKE. 

The easiest way to do this is to define a string such as 
A$. You must reserve space for your POKEs by entering 
dummy characters in your string. To POKE in ten 
special characters into A$ you would start by defining 
A$ = "1234567890". That gives you ten dummy 
characters to be altered. Then, using a BASIC statement 
like X = VARPTR(A$) : Y = PEEK(X+ l) + 
256*PEEK(X+2), you can find the memory location of 
the string. Starting at Y for the next ten addresses, 
POKE in the desired characters. My November 1982 
column showed what codes will give each graphic 
character. 

Incidently, only the Model III will let you see the 
graphics characters embedded in your code when it is 
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The Programmer's Guild 

Presents 

PACDROIDSTM 

BY 

CHARLES FORSYTHE 

The Ultimate in Pac-action 

Only $19.95 Up to 4 Players!! 

Unlike any other "PAC" game 

you've ever seen!! 


Hot Machine Language Multi­

Color Hi-Res Graphics For All 16K 


TRS-80 Color Computers 


MORE SOUND-MORE ACTION 

MORE FEATURES THAN 


ANY "PAC" GAME IN EXISTENCE!! 


Try "PAC-DROIDS"™ 

for the outer limit in 


pure, explosive arcade action!! 


Send $19.95 Check/Money Order or 

VISA/MC# 


THE PROGRAMMER'S GUILD 

P.O. BOX 66 


PETERBOROUGH, NH 03458 

OR CALL (603) 924-6065 FOR C.O.D. 


AND GET "FREE" SHIPPING ANYWHERE ON 

THE PLANET EARTH OR HER COLONIES 


BASIC bits 

listed. The Model I BASIC interpreter to'kenizes the 
characters before they are listed. That is why a Model I 
listing will display something like A$ = 
"DEFINTCLEARGOSUB...". 

Question: Why are strings formed .by STR$ off in 
length by one byte? If you input a number, N, and define 
N$ = STR$(N), N$ seems to add a space to the 
beginning. For example, if N = 123 then N$ will be of 
length four, not three. Interestingly, if N$ = "123" you 
will get LEN(N$) equal to three. --M.E., Scranton, PA 

Answer: You have to consider how the variable N is 
displayed on the screen. Try the following: 
N=l23: PRINT @0,"THIS IS N": PRINT N 

You will notice that the value, 123, starts on the second 
line, under the "H" of the word THIS. BASIC always 
adds a space before it is displayed. Now enter the 
command: 
FOR M = 15424 TO 15427: PRINT PEEK(M);: NEXT 
The numbers displayed will be 32, 49, 50, and 51. These 
are the ASCII codes that correspond to space, one, two, 
and three. They are the four codes which are entered into 
your string when using N$ = STR$(N) and that is why 
the string length is four, not three. 

There is a perfectly logical reason for it. Let's say you 
defined N = -123. Using the procedure above, you would 
find that the minus sign is directly under the "T" in the 
word THIS, not under the "H''. Defining N$ = STR$(N) 
will also give a length of four, but the first character is a 
minus' sign (not a space). When a number is positive the 
leading character is always a space. When the number is 
negative it will be a minus sign. 

Be sure to send in your questions to BASIC bits , c/ o 80­
U.S. Journal, 3838 So. Warner, Tacoma, WA 98409. 

10 I SORI' PRCX;RAM FOR NUMERICAL VARIABLES 
20 CLEAR100 
30 DIMA$(5) 
40 :rUR N=0 TO 5 
50 INPUTA:IFA>4999.990RA<-4999.99THENPRI 
NT" INPUT ERROR, TRY AGAIN! II :OOI'050 
60 A$(N)=STR$(A+5000):A$(N)=RIGHT$(A$(N) 
,LEN(A$ (N) )-1) 
70 X=INSTR(A$(N),".") 'IF NO DISK BASIC 
USE 80-120 INSTEAD 
80 I X=LEN(A$ (N) ) 
90 I IF MID$(A$(N) ,X,l)=". "THEN 001'0 130 
100 'X=X-1 
110 'IFX=0 THEN 001'0130 
120 •ooro 90 
130 IFX=0THENA$ (N)=A$ (N)+". II :X=LEN(A$ (N) 
) 
140 IFX<5THENA$(N)="0"+A$(N):X=X+l:GOID1 
40 
150 NEXT 
160 N6%=6:CMD"O" ,N6%,A$(0) 'MODEL III SOR 
T ROUTINE NarATION 
170 B$="#####.##" 
180 FDRN=0T05:B=VAL(A$(N))-5000 
190 PRINTUSINGB$:B:NEXT:END 
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THE WORD PROCESSOR BUILT-IN SUPPORT FOR 

Canada. $ 15.00 overseas air shipment. Glt'2'9 sales tax in California. 

FOR BUSINESSMEN AND 
PROFESSIONALS 
With ongoing support directly 
from us 

A FEW OF NEWSCRIPT's 200 
STANDARD FEATURES: 

• GIVES SUPERB APPEARANCE TO YOUR FINAL DOCUMENTS 
• COMPREHE SIVE MA UAL WITH TUTORIAL A 
• CENTERING. TOP/BOTTOM T ITLES. lNDE 
• UNDERLINING, BOLDFACE. DOUBLE-WIDT H . ITALICS! 
• SUB/SUPER SCRIPTS. RIGHT-JUSTIFIED PROPORTIONAL! 
• CREATES TABLE OF CONTENTS, SORTED INDEX 
• " LEGAL'" L INE NUMBERING 
• SCREEN GRAPHICS. SPECIAL PRINTER SYMBOLS! 
• SEARCH/REPLACE GLOBALLY OR WIT HIN LINES. COLUMNS 
• BLOCK MOVE. COPY. DELETE, INSERT. FILE MERGES 
• AUTOSAVE . WHOOPS. DIRECTORY. KILL 
• SUPPORT FOR ALL LISTED PRINTERS IS INCLUDED •• 

(NO PATCHES INVOLVED) •• 
•SUPPLIED READY-TO-RUN ON " T INY" DOSPL S 
•ALSO RUNS UNDER NEWOOS 80. LOOS. MULTIDOS. TRSDOS 

NEWSCRIPT 7.0: 

Mailing Labels Option : 

Special: NEWSCRIPT + LABELS: 

Daisywheel Proportional Option: 

"Pencil"/"Scripsit" File Convertor: 


Electric Webster + Correction Feature: 

Hyphenation Feature for Electric Webster: 

Grammatical Feature for Electric Webster: 

Graphics Editor and Programmer (GEAP): 

Dotwriter High-resolution graphics: 

Special : GEAP + Dotwriter: 


REQUIRED CONFIGURATION: 
48K TRS-80. MAX-80 , LNW, or 
compatible, with one or more 
disk drives. Specify Model I or 
Mode l III. 
t some features work only if you r 

printe r has the mechanical 
capability. 

** Da isy Wheel Proportion al is an 
ex tra-cost option. 

TO ORDER, CALL NOW, 
TOLL-FREE: (800) 

824-7888, Operator 577 

(213) 764-3131, or write to us. 

PR~
Dep't. C, Box 560 

MOST POPULAR 

PRINTERS! INCLUDING: 


Anadex . Bro t her. Centro n ics. C.Ito h . Diablo . Eps o n. Gemin i . 
Microline. NEC. Pro\vriter. Qume, Radio Shack (LP 1-8. OW2 , OMP­
4 10. DWP 200-2 100). Smith Corona, Teletype, Typewri ter. anything 
compatibl e with any o f these. and many o thers. parallel and RS-232. 

SPECIAL AVAILABLE OPTION: Right-j u stified 
proportiona l for Diablo, F-10, Qume, Spinwriter, 
e tc. Requires " Daisywh eel Proportional" Option 

• FORM LETIERS WITH MERGING OF NAMES AND ADDRESSES 

D EXAMPLES 
TS. PAGINATIO 

$124.95 
29.95 

NEWSCRIPT Manual & Reference card only: 

139.95 
49.95 
24.95 
29 .95 

149.50 
49.95 
39.95 
49.95 
69.95 
99.95 

For orders, information, or names of nea rby deale rs : 

Orderfrom your Software dealer orfrom: 

® 
No. Hollywood, CA 91603 

plus NEWSCRIPT. 

REVIEWERS AND USERS AGREE: 
"NEWSCRIPT" is the best 
word procesor 1 have seen 
. . . unsurpassed in printer 
con trot ... no o the r 
TRS-80 word processor 
can match its abili ty to 
format text ... its editor is 
fast. easy. and powerful." 
(80 MICRO . Oct . 1982) 

"Your phone information 
system and the prompt 
and courteous staff that 
you provide to help yo u r 
c lients ... a re worth the 
cost o f the system. " 
(V.H .H .) 

"Be tter tha n cold beer on 
a h ot day!! Thank you! !" 
(R .S.) 

"What a program. So easy 
to learn a nd easier to u se. 
I waited too long be fo re 
ordering!" (P.J .M.) 

" . .. takes the TRS-80 to a 
n ew level of text handling 
... very user-friendly ... 
s u perb documentation . 
adaptability to many 
printers a nd operating 
system s . .. a standard 
against which other 
TRS-80 word processing 
prog rams will be judged. " 
(SOFTS/DE . Dec. 1982) 

", .. ongoi ng support 
second to none. with 
s upe rb documen­
tation. " (80 U.S. Journal. 
Feb . 1982) 

TERMS : VISA. Mastercard, check s. money orders. COD. No P.O.'s accepted. J\·lost o rders shipped 
within 24 hours. Please add $3.00 for su rface UPS in U.S.A .. or $6.00 for UPS Blue Label. Add $6.00 in 



you. Our Maxi Series of applications programs are designed to give you maximum 

versatility with a minimum of hassle. These programs were created for business use, 

but you'll find yourself using them for personal applications as well . 


Thorough support - Of course. each program comes with in ·depth, user· 

oriented documentation. and is menu-driven to make it easy to use. When necessary, 

the Maxi programs are compatible with each other. and, whenever pertinent , 

Interactive with the major word processing and spreadsheet programs published by 

other manufacturers. Also, we maintain a telephone support line to provide you with 

any assistance you might require . 

•laxl Craa by Dale Kubler 

PLEASE ANSWER ~HESE 5 QUESTIONS 
YES NO 

1. Do you have information that must be kept organized and 
accessible? ..................... . .... .. . .... .. . .... .... · 

2. Do you ever need to perform statistical analyses? ..... . · · · · · · · 
3. Would you like to have a tool that will allow you greater flexibi l ity 

in managing your own or your company 's money? . .... · · · · · · · · 
4. Could you use a mail list program that will be easy to u_se, 

maintain an unlimited number of names, allow you great sort ing 
flexibility, and even interact with a word processor? . . ....... · · · 

5. Do you own or have access to a TRS-80 microcomputer? . . .. . 

are 

DD 
c ri 

D 

··-· 9kJla.... by Dale Kubler 
Maxi Manager rs a remarkable data base manager Its fast 


maclline language sort complements its large data s torage capaci ty (Check Register Account ing System) 

Tile sopllrstrcat ion of its data entry. management. and printing capa· 
 Maxi Gras rs a sys tem that will computerize check wrrt ing . 
brfi tres makes Maxr Manager a versatile tool for many appl1cat1ons recording and analysis for business and personal finance. The system

Tile program now includes Maxi Ut1l1ty. which allows you to 
fea tures 223 income and expense accounts. each of which w ill handle rescue files on drskertes that have been damaged by excessive wear or 
an unl1m1ted number of transactions. Extensive regis ter and reportm isuse and lets you expand. add. or delete fields from an exis ting data 

base. Let the unmatched capab1llt1es of Maxi Manager handle your printing capab1l1t1es make Max• GRAS an ind1spens1b le too l for 
data management 1 managing money effectively. 

Model I a Model Ill. Minimum 1 dl•k drive required 012·0196 $149.99 


It you answered ..yes .. to any of these questions, we can be of assistance to 

. . 012·0145 199.95 

the most useful statrstrcal analysis package c.n the 
allow maximum flex ib ility rn 
Stat handlus the three main 

driven codebook crea t ion and editing. 

created con trol fries to descrrbe the s tat 1st1ca1 analyses to 

Model I & Modal Ill . Minimum 2 drive• requ ired ... 012·01 53 S199.t 5 

Your 

Model I & Model Ill. Minimum 2 drive• requ ired 

I ...,, by Dale Kubler .... 8faf by David Walonick 
Maxi Mail is a powerful marl lis t management system tha t 


Is easy to use 
 Maxr Stat rs 
2. Has virtually unlrm1ted storage capac ity market tocjay It was developed to 
3. Interfaces with the ma1or word processors to generate form designing customized analysis Max ilerters and other text . 

componen ts of s tat1s t1cal analysis.4. 	 Prints mailing labels up to four-across 1n any format desired 
t Comple te menu-


information for each record 

5. Has virtually unl1m1ted coding capab1l1t1es wrth thirteen fields of 

2 Menu-assis ted da ta entry. 

Max i Mail is the most sophrs trcated user-oriented mail lrst 
 3 User-

program available. be performed and printed out on the variables of your c hoice. 
Tll5-80 Model Ill only. 2 dl•ll drlwt8 required 012-0148 $99.95 

Send S1.CMl tor our 16 P•U- booklet 
" Getting The Moat From 
Micro" All 16 pagH ere packed with 
lndepth explanation• and printout 
Hmple• from th• Maxi Serlea ot •P­
pllc1tlon1 program•. 
TH• llUSIN•SS DIVISION 
BOX 3435 
LONGWOOD,FL 32750 
(305) 830-8194 



FOCUS ON: 
MAXI CRAS 

What is Maxi CRAS? 
Maxi GRAS (for Check Register Accounting 

System) takes the work out of printing checks, 
balancing your account, and reconciling it with bank 
statements. And that's only the beginning! 

Who can use it? 
Maxi CRAS is powerful enough for small 

businesses, and easy enough to handle for family or 
personal use. Best of all, it won't make you change the 
way you do business. Write checks by hand and enter 
them into the computer later, or let Maxi CRAS do all 
the work, and print checks automat ically. 

But what makes it different from all the rest? 
We're glad you asked! Disk-based Maxi GRAS 

handles a virtually unlimited number of checks and 
deposits each month. And to keep track of all those 
financial transactions, Maxi GRAS supports up to 223 
separate income and expense accounts, and your 
transactions can be assigned to one or even all 223 
accounts. 

Why is this so important? For some transact ions 
it's not. Suppose you write a check for $250.00 to Jolly 
John 's Jalopy Jumpers for repairs to your automobile. 
You would simply assign the check to the AUTO 
REPAIRS account. But suppose you had Jolly John fill 
the tank, and you picked up a gallon of milk while you 
were there. With Maxi CRAS you can simply add the 
$50.00 worth of gas and the $2.00 worth of milk to the 
$250.00 you owed him for the new windsl']ield wiper, and 
write a check for $302.00. Many systems would force 
you to assign this check to a single account. But Maxi 
CRAS lets you charge $250.00 to AUTO REPAIRS, 
$50.00 to your GAS & OIL account, and $2.00 to your 
FOOD account. Six months, or even six years from now, 
you'll still know exactly what that $302.00 went for. 
That's power! 

I'm interested. Tell me more! 
Organizing the data is just half the picture. Maxi 

GRAS provides six essential reports and statements in 
a fraction of the t ime required to do them by hand. At 
tax time, you'll have all the data you need at your 
fingertips. No more sifting through shoeboxes full of 
cancelled checks! 

MAXI CRAS 
By Dale Kubler 
For your TRS-80 Model I or Il l with 48K, 
two disk drives, and an BO·column printer. 

$99.95 
Soon to be released for IBM / PC 
THE BUSINESS DIVISION 
BOX 3435 • LONGWOOD, FLORIDA 32750 
(305) 862-6917 

'.'. $ ~ -­
For detailed forecasting and budget ing, Maxi 

GRAS now interfaces EASILY with VISICALC(TM), the 
electronic spreadsheet program sold by Radio Shack. A 
Maxi CRAS exclusive! 

The Last Check Register Accounting System 
You'll Ever Need! 

Strong statement? Check out these features! 

• Write checks by hand, or print automatically 
on single or continuous form checks (NEBS 9020). 

• Data Entry routine second to none - saves time 
AND eliminates errors. You don 't need to be a 
computer expert to use Maxi CRAS. · 

• The best selection of printed reports available -
complete check register, income and expense 
subtotals, bank statement reconciliation, list of 
check register notes, and an accourit distribution 
statement. Compare! 

• For even more detailed analysis, Maxi CRAS data 
is readable by VISICALAC(TM). 

• Checkbook balance is constantly updated and in­
stantly accessible. No more embarrassing over­
drafts! 

• A notes option can be used to flag tax-deductible 
transactions. 

• Handles up to 223 income AND expense ac­
counts. Many other systems only allow ONE in­
come account. 

• Ass ign transactions to a single account, or 
distribute over multiple accounts. Assign specific 
amounts, or pro-rate by fraction or percentage. 
Cash transactions can be recorded in any ac­
count without affect ing check-book balance. 

• Check Address data base stores up to 40 ad­
dresses and automatically prints them on your 
checks. 

• Fast and easy bank statement reconciliation. 
Compare! 

• Maxi CRAS is supplied with a complete Us.er 's 
Manual, sample printouts, and TDOS, a special 
vers ion of the DOSPLUS operating system. 

WE INVITE YOU TO COMPARE. 
Compare Maxi CRAS with any other system 

avai lable. We did, and we're sure you ' ll find Maxi 
GRAS to be the most versatile, easy to use Check 
Register system available - at any price! 
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Model I/Ill 

port 

assignments 

What do 

they 

really do? 

Models I/Ill 

Robert Brown, 

Schenectady, NV 

Have you ever wondered where 
those port numbers come from when 
you see INP(N) and OUT(N) state­
ments in TRS-80 BASIC program 
listings? My disk head cleaner pro­
gram, published in the May 1982 
issue of 80- U.S. Journal, triggered a 
series of letters from fellow hobby­
ists who wanted to know more about 
Model III ports and their use. To 
answer their questions and to 
improve my own un~erstanding, I 
decided to do same research. The 
next few pages describe all the 
known and documented Model III 
ports. Every attempt was made to 
confirm the information and the bit 
assignments from at least two 
reliable reference sources. 

One common misconception, as 
evidenced by the letters, was a 
tendency to equate INP with PEEK 
and OUT with POKE. Ports are not 
memory locations and are mani­
pulated by the central processor at 
very high speeds. It is very unlikely 
that one could OUT a value through 
a port and then find the same value 

with an INP statement. In fact, 
often the assignment of bits when a 
port is written to is entirely different 
from the meaning of the same bits 
when the same port is read from. 
Probably the confusion arises 
because the Model I was memory­
mapped and communication was 
with what seemed like memory 
addresses. Actually, there were not 
RAM addresses, but "addressed 
devices." Early Model I computers 
used only one port - FF(H) for the 
cassette. Later, additional ports 
were claimed by the RS-232 
interface. The same ports are used in 
the Model III, but the Model III did 
away with memory-mapping alto­
gether except for the display which 
is truly memory-mapped. 

The Z-80 processor is capable of 
communicating with 256 "ports" 
usually assigned to peripheral de­
vices. It uses the address bus and the 
data bus, sending out an 8-bit port 
address and a special signal saying, 
"Hey folks! I have an I/O address 
here." It is the responsibility of the 
peripheral device to recognize its 
unique I / O address and to receive or 
transmit data. Radio Shack has 
reserved ports 80(H) through FF(H) 
for system use on the Model III. The 
remaining ports can be used to 
communicate wi'th your own 
peripheral devices with impunity, 
but when attempting to use the 
reserved ones, watch carefully for 
conflicts. Several dommercial add­
on devices, including speed-up kits, 
the Mikeegraphic hi-res kit, and 
some software (notably, Super 
Utility Plus) use port 254. The Micro­
connection Modem uses port 208. As 
port .assignments are presented in 
the table which follows, the approxi­
mate Model I equivalent will be 
listed for those who are transferring 
their . expertise on the earlier 
computer to the Model III. 

When programs designed for the 
Model I, especially those using 
sound routines which buzz the cas­
sette relay or output audio through 
the cassette connector, are run on 
the Model III, watch for use of port 

50 80-U.S. Journal 



Ports 


255. These programs can be easily 
modified to run on the Model III by 
using port 236 instead. The ports 
assigned to the cassette recorder and 
to the RS-232 are very amenable to 
use from within BASIC. Make use of 
these to write your own host 
programs, intelligent terminal 
programs, and telephone directory/ 
dialing programs. A good use of 
these ports is demonstrated in 
"Write Your Own Communications 
Programs" by Pat Morgan in 80­
U.S. Journal , November 19S2. 

With the exception of simple 
select, restore and seek operations 
(as were used iri the disk head 
cleaning program mentioned 
earlier), these ports are difficult to 
use. Not only· must the data be 

correct, but the timing and sequence 
is critical. A handy use, within 
BASIC, is to keep your disk drives 
spinning between frequent reads or 
writes . This will make program 
execution faster. With the informa­
tion from the table, you only select 
the drive, check status (bit 7 or port 
FOH) and reselect it again if neces­
sary. For drive 0: 
10 OUT(244),l:IF INP(240) < 12S 
THEN 10 
10 POKE 14305,l :IF PEEK(l4316) 
< 12S THEN 10 (Model I version) 

You should notic~ that there is 
some confusion as to the use of 
37EOH and 37E1H in the Model I. 
Although incorrect, 37EOH is often 
used (and, in fact, works) to select 
drives . Even Bill Barden , Jr. , in his 

MODEL III PORT FUNCTION 


treatise, TRS-80 Disk Interfacing 
Guide , says under Disk Selection: 
"Loading a (Z-SO) register with 1, 2, 
4, or S, and performing a store to 
location 37EOH will select drive 1, 2, 
3, or 4 accordingly." But his code a 
few pages later shows LD A,01 
followed by LD (37E l ),A. In the 
Model III, F4H (244) must be used for 
drive selection. 

These port are quite useful from 
within ·BASIC and pretty much self­
explanatory. The author hereby 
apologizes for any errors which 
might have crept into these listings 
despite his care, and will appreciate 
receiving reports of any conflicts or 
erroneous information . Now, break 
open the champagne and set sail 
from your nearest port! • 

MODEL I ADDRESS 

EOH (224) MASKABLE INTERRUPT LATCH ............... 37EOH (14304) 
Bit RESET= Interrupt Request (which directs jumps 
to the interrupt service routines) 
Bit 0 ­
Bit 1 ­
Bit 3 ­
Bit 4 ­
Bit 5 ­
Bit 6 ­
Bit 7 ­

Cassette Interrupt (rising) 
Cassette Interrupt (falling) 
1/ 0 Bus Interrupt 
RS-232 Interrupt (Transmit) 
RS-232 Interrupt (Receive) 
RS-232 Interrupt (Error) 
Unused Interrupt #7 

E4H (228) 	 NON-MASKABLE INTERRUPT LATCH 
Bit RESET = Interrupt Request 
Bit 5 - Front Panel Reset Interrupt 
Bit 6 - Motor Time-Out Interrupt 
Bit 7 - Disk Controller Interrupt 

Bit 0,1 - Unused 
Bit 2 - Communications Interrupt 

Bit 3,4,5 - Unused 

Bit 6 - Disk Interrupt 
Bit 7 - Clock Interrupt 

......... No Direct Equivalent ­
Non-maskable Interrupts not 
enabled 

ESH (232) RS-232/ MODEM STATUS REGISTER ... ....... . . PORT ESH 


OUT: 	 Any byte RESETS the interface by strobing the 
master reset pin of the UART 

IN: 	 Bit 0 - Serial Data from RS-232 
Bit 1,2,3 - Unused 
Bit 4 - RI (Ring Indicator) 
Bit 5 - CD (Carrier Detect) 
Bit 6 - DSR (Data Set Ready) 
Bit 7 - CTS (Clear to Send) 

E9H (233) RS-232 BAUD RATE SELECT/ SWITCH 

Exactly as per Model III 

SENSOR ............... .. . .. . .... ....... ....... . . PORT E9H 

OUT: Bits 0-3 - Select Receive Baud Rate 
Bits 4-7 - Select Transmit Baud Rate 

IN: Bits 0-2 - Ignore Exactly as per Model III 
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Bit 3 - Parity (SET= enabled) 

Bit 4 - Stop Bits (SET = 2. RESET = 1) 

Bits 5-6 - Word Length (00 = 5, 01=6, 10 = 7, 11=8) 

Bit 7 - Parity (SET = even, RESET = odd) 


EAH (234) UART CONTROL/ STATUS REGISTER . ......... PORT EAH 


OUT: 	 Bit 0 - DTR (Data Terminal Ready)* 

Bit 1 - RTS (Request to Send)* 

Bit 2 - BREAK (Disable Transmit Data) 

Bit 3-7 - See the assignments, Port E9H 


IN: 	 Bit 0-2 - Unused Exactly as per Model III 
Bit 3 - (SET= parity error) 
Bit 4 - (SET= framing error) 
Bit 5 - (SET = overrun error) 
Bit 6 - (SET = data sent, register empty) 
Bit 7 - (SET= data received, register full) 

* The Radio Shack Model III Service Manual lists 
these two bits reversed from the assignments 
shown here. 

EBH (235) RS-232 DAT A REGISTER . .. ............. .. . . . .. .PORT EBH 


OUT: 8-bit parallel transmit data 	 Exactly as per Model III 

IN: 	 8-bit parallel receive data 

ECH (236) MISCELLANEOUS CONTROLS ..... . .. .. ....... No Direct Equivalent - but see 

Port FFH (255) 

Bit 1 - Cassette Motor (SET = on) 
Bit 2 - 32 CPL mode (SET = 32 CPL) 
Bit 3 - KANA Characters (RESET= KANA) 
Bit 4 - 1/0 Bus (SET = enabled) 
Bit 5 - Video Waits (SET = enabled) 
Bits 0,6,7 - Unused 

FOH (240) FDC COMMAND/ STATUS REGISTER . . ... . . .... 37ECH (14316) 

' 
OUT: 	 Used to issue commands to the disk controller - Treated Exactly as per Model III 

see Western Digital FDl77113 and FD-179X Port FOH . 
technical manuals for bit assignments 

IN: 	 Bit 0 - (SET = busy) 
Bit 1 - DRQ (SET= data register .full)* 
Bit 2 - Lost Data/ Missing Address* 
Bit 3 - CRC (SET = error)* 
Bit 4- Seek Error/ Record Not Found (SET= error)* 
Bit 5 - (SET = head engaged)* · 
Bit 6 - (SET = write-protected disk)* 
Bit 7 - Not ready * 
* These are TYPICAL status reports . Various reports 
are available depending upon the disk operation 
in progress. 

FlH (241) DISK TRACK UPDATE REGISTER ............ . . 37EDH (14317) 


IN: 	 Current Track 

NOTE: This is a READ ONLY Port. Track Treated Exactly as per Model III 
SELECTION is done by loading the data register Port FlH 
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(F3H) with the desired track and then issuing a 
SEEK command through Port FOH 

F2H (242) DISK SECTOR SELECT REGISTER . . . . ...... . . . 37EEH (14318) 

IN or OUT: 8-bit parallel register for storing or Treated Exactly as per Model III 
reading tlesired sector Port F2H 

F3H (243) DISK DATA REGISTER . . ... . ....... . .. .. ..... . .. 37EFH (14319) 


IN and OUT: 8-bit para llel register for data 	 Treated Exactly as per Model III 
Port F3H 

F4H (244) DISK DRIVE SELECT . . ...... . ........ . . . .. . .... 37E1H (14305) 


OUT: 	 Bit 0 - SET = Drive 0 Treated as per Model III 
Bit 1 - SET = DRIVE 1 Port F4H if in double-density mode 
Bit 2 - SET = DRIVE 2 using write precompensation 
Bit 3 - SET = DRIVE 3 
Bit 7 - SET = Double Density 

lN: 	 Bits 0-3,7 - Ignore 

Bit 4 - RESET = Side 0, SET = Side 1 

Bit 5 - SET = Write Precompensation Engaged 

Bit 6 - SET = Generate Waits 


F8H (248) LINE PRINTER STATUS/ DATA REGISTER ..... 37E8H (14312) 

OUT: 	 8-bit parallel Data Por t 

Powerful Graphics. 81ZGRAPH is a 
self-prompting business graphing pro­
gram designed ta work exclusively with 
Grafyx Solution. Micro-labs' Grafyx 
Solution is a plug-in, clip an board which 
gives you 98,304 points in a 5 12 x 192 
matrix. That's sixteen times as many 
points as a standard Model 1111 Improve 
your business with clear, accurate 
graphs. Perfect for managers, small 
businessmen and analysts. The BIZ­
GRAPH pockoge can display line Graph, 

Bizgraph@ 
The Grafyx Solution for your Business 

Bar Chart, Pie Chart, Area Plot, 
Histogram Plot, and Scatter Plot. Data 
can be entered from the keyboard or 
disk files - including VisiCalc®. 

Quality GrafyH. Select graph type, 
enter data or file name, select options, 
and a graph is quickly displayed in 
amazingly fine detail. Multiple data sets 
can be combined an one graph. Another 
unique feature is the ability to display the 
hi-res screen along with the normal text 
and low-res screen. 

Versatile GtafyH. BIZGRAPH is a 
flexible program providing automatic 

labeling of X and Y axis points using 85 
characters/ line. Forecasting future trends 
is possible using line fitting, quadratic, 
and third order linear regression 
analysis. Data smoothing using moving 
averages is also possible. The finished 
graph can be saved on disk or printed 
an any of 20 popular printers. 

The Grafyx Solution package is shipped 
from stock and includes the board, 44 
programs, and a 54 poge manual all for 
$299.95. The BIZGRAPH program, 
sample graphs, and manual is $98. 
Shipping is free on pre-paid or COD 
orders. (Tx. res. add 5% sales tax.) 

M ICRO - L ABS, INC. 214-235-0915 
902 Pinecrest, Richardson, Texas 75080 
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IN: 	 Bits 0-3 - Unused Very similar to Model III but bit 
Bit 4 .:_ (SET =printer fault) assignment differs slightly 
Bit 5 - (SET = device selected) 
Bit 6 - (SET = out of paper) 
Bit 7 - (SET = busy) 

NOTE:The Model III can also use 37E8H (14312) in a 
PEEK statement. The following code tests printer 
status and works on BOTH the Model I and III: 
10 IF (PEEK(14312) AND 240) < > 48 PRINT 
"PRINTER NOT READY":GOTO 10 

FFH (255) CASSETIE STATUS/ COMMAND REGISTER . .. PORT FFH 

OUT: 	 Bits 0,1 - Output Signal Bits 0,1 - Output Signal 
00 = .85v, 01 = .46v, 10 = 0.0v 
Bits 2-7 - Unused Bit 2 - (SET = motor on) 

Bit 3 -	 (SET = 32 CPL) 

IN: 	 Bit 0 - (SET = 1500 baud) Bits 4-7 - Ignore 
Bit 1 - (SET = motor on) Bits 0-5 - Ignore 
Bits 2-5 - See same bits , Port OECH Bit 6 - Display Status 
Bit 6 - Unused Bit 7 - Cassette Input 
Bit 7 - (SET = 500 baud) 

.. . . .. ............ . .. No Direct Equivalent ... . .. . . . . .. ... .. . ... .. .... . . 37E4H (14308) 
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OUT: 01 = select cassette 1 
02 = select cassette 2 

BUY! SELL! TRADE! 
COMPUTER & HAM EQUIPMENT 

C COMPUTER® 

T TRADER 


ANNUAL 

SUBSCRIPTION 


$10.00 

Low Ad Rates - Mailed Monthly 


Foreign Subscriptions - $25.00 Year 

FREE 50 Word Classified Ad with Subscription Order 

COMPUTER TRADER® 

Chet Lambert, W4WDR 


1704 Sam -Drive • Birmingham , AL 35235 

(205) 854·0271 


Please include your Name Address . Call Sign or Phone Number 



PRICES PRoaucrs FOR 
THE TRS·BO®AND SERVICE 

TDD GOOD TO PASS UP! 
COLOR COMPUT ER 

tape disk 
Diagnostics 17 25 
Graphics Editor 17 25 
Master Control II 22 95 
Bugout (Monitor) 1695 
Oracle (Graph ic Monitor) 25 75 
Ultra 80 CC (Ed11or/Assen1bler) 4250 

DISK OPERAT ING SYSTEMS 

NEWDDS80/Vers "2 s124 95 
LOOS 5 1 109 95 

WORD PROC E SSING 
Lazywr1ter 139.95 

Lazycalc 55 95 
Lazy tab 13 95 
Lazydraw & Lazycto 27 95 
Lazystulf 18 95 
Lazydoc 37 95U T ILITI E S 

Ultra 80 CC Plus Oracle 64 95 Micro Clin ic - Mod 1 24.50 El ec tric Webs ter 
Soundsource (with Cable) 21 95 
Typing Tutor 1725 
Color Games by Lance 1595 
CC thello I 12 75 14 95 
Ghost Cobbler. Space Invaders 1750 20 50 

Micro Clin ic - Mod 3 28 50 
Trashman 34 50 
Faster 24 95 
R PM - Dis k Timer 22 50 

& Correcting Option 129.50 
Elec Webster Hyphena tion 41 .95 
Elec Webs ter Gamma t1cal 34 .95 
Elec Webs ter Correct ions 52.50 

Colorout 11 95 
Color Bonanza 4295 
Color Ca terpillar or Death Tr ap 1725 
Color Scar1man 17 25 
Dealhplanet The Dogstar Adv 15 95 
Dunkey Munkey 2195 
Mean Craps Machine 15 95 

CAU 's Basic Ed itor 24 75 
EDTASM Tape 19 95 
EDTASM Disk 28 75 
XBUG 16 50 
F1lex fer 39 95 
M-ZAL 129 50 

New scr1pt 7 O 99 .95 
New scr1pt plus Labels 114.95 

Mailing Labels 26 95 
File Conver1e1 19 95 
Prooor1 I Soacinq 39 95 

GEAP Ver sion 2 1 46 50 
Doi Wr1 1er Ver sion 1 5 55.95 

GAMES T-ZAL - Mod 3 39 95 GEAP Plu s Dot Writer 89 95 
tape dis LOO S Utility Disk # 1 42 50 

Anack Force or Cosmic Ff ter l 2 75 15 95 
Stellar Escort or Ga laxy I as1on 12 75 t5 95 

LOOS FED (File Ed itor) 33 95 

Meteor M1ss1on 11or Robo1 Anack 12 75 l 595 
Defense Command or Supe1 Nov t2 75 t 5 5 

EDA S · Version IV 84 95 
The BA SIC Answer 59 95 HARDW ARE 

Weerd t5 95 15 95 
Forbidden City or Forbidden Planet 29 95 
Hyperhghl Patrol 15 50 
Defiance (Disk Only) or Pam t5 50 1950 
Devi l's Tower t 2 75 1595 
Alren Defense or Bounceo1ds 13 95 17 25 
Sneak Thiel 17 25 18 95 
Frog ger 17 25 19 95 
Reign of Red Dragon or Slratos 19 95 19 95 
Double Fea ture 3195 
Caterpillar or Scarfman 13 95 1725 
Pernt rator 21 75 2175 
Armoured Patrol or Eliminator 19 95 t 995 
Rear Guard or Sea Dragon 19 95 1995 
Ad v. Tripac 1·3. 4·6. 7-9. or 10· 12 31 75 
Adventure Intern ationa l Hint Book 695 

Super Utili ty Plus Ve1 30 68 95 LYNX Modem 229.95 
Percom Doubl er II 159 95 
Perco m Data Separator 27 95 
L W System Expans ion II 359.95 

DATA & MAIL M ANAGE RS 

Maxi Manager w/ut1 l1ty 119 50 
Maxi Utility 44 95 
Maxi Mall (Mod 3 Only) 79.95 
Pos tman 73 95 
Pos tm an with Postrite 109.95 

ACCOUNTING 
Maxi GRAS 79 .95 

-.JO Y STICKS 
Tnsst1c k 35.75 
Alpha Products Joystick 35 75 

SUPPLI E S 
LABE LS 1-up, 5,000 15.95OMNITERM 

The best "smart" terminal packa ge available for the LSI Inventory Master 95.00 2-up, 10,000 31 .60 
Model I/ Il l It's menu driven and includes a text edi tor. 3-up, 15,000 47.25 
four conversion ut1llt1es, and setting files to access all of Verba tim Data lile Disks 
thepopular data bases suchas CompuServ. the Source. 
Dow Jones. etc. User defined keys and automatic 
re formatting of data to the size of your screen are only 

SPECIAL PURPOSE 
51/• " SS/D D 26.50 
8" SS/ SD 4 1.95 

two of many extra features List $95.00 Maxi Sta t 169.95 8" SS/ DD 43.95 

$79.95 

• 24- Hour Shipping tor Items in Stock • Toll Free Order Line­

• Free Use of Credit Cards • Free Shipping on Orders over $100 

• Large Select ion-Call for Items Not Listed • Friendly, Honest. Rel iable Service 

We accept Visa, Master Card, check. cash. money 
orders, and COD. Inthe 48 continental Statesadd $2.00 
for UPS standard shipping. we'll pay shipping if your 8 ..aApplied Microsystems, Inc. 
order is over $100. Alaska and Hawaii orders are 
charged actual shipping charges. COD orders are charged 612 Washington, Denver, CO 80203111llln•1 
$3.00 plus actual carrier charges and require cash or 
certified check on delivery. 

When ordering by mail, include your telephonenumber. ORDER NOW 
all "raised letter" credit card information. computer 1·800-468·4474
model. memory size, and number of drives. Colorado TOLL FREE 
residents add appropriate sales tax (6 '12% in Denver!. IN COLORADO CALL 861-9250

Prices are subject to change without notice. 

UIDI is a TM of Logical Systems. Inc. l·ZAL is a TM of GAU. Inc. TRS·IO is a TM of Tandy Corp. 



Model III Owners! Look What's in Stor 


CIRCLE 
GET 

LINE 
PAINT 
PUT 
SCREEN 

VIEW 

Partial List of Graphics BASIC Commands 
Draws a circle , arc or ellipse. 
Reads the bit pattern in ablock on the display screen into an array for alteration 
and future use . 
Draws a line between points. 
Paints an area in a specified style. 
Puts contents (bit pattern) of an array onto the screen. 
Screen Command/Flash mode-turns graphics screen on or off Used to speed up 
display in painting and motion. 
Defines coordinates of a speci fied block (viewport) . 

New! BASIC Faster and Better · 

Book 29!2 

Diskette 

19!~21) 
Learn How to Get The Most from BASIC 


And Your TRS-80 Computer! 


If you think you've reached the limits of the BASIC language, 
then you need BASIC Faster & Better. The book will teach you 
things you didn't know were possible- how to use " magic" 
strings and arrays, save memory with overlays, compress 
strings, search and sort arrays or use an active variable ana­
lyzer for debugging. Its 288 pages are packed with useful 
functions, subroutines, utilities and programming tips. The 
companion diskette contains a library of 121 programs, subrou­
tines and utilities listed in the book. Requires 2-Disk Model III 
or I. 

New! Hi-Res Graphics 
Package for Business, 
Engineering or Games 

369~~ 26-1125) 

• 	Powerful Graphics BASIC 
Draws Lines and Paints Designs 

• 	153,600 Pixels (640 x 240) 
• 	Assembly Language Subroutines 

Now you can use your TRS-80'i.l Model III video display to 
create sophisticated business graphs, tables, charts, maps, 
illustrations, geometric patterns and animation! The 153,600­
pixel display allows amazingly fine detail, and the Graphics 
BASIC command structure is a snap for anyone. All you need 
to learn are eleven new commands (most of which are shown 
at left). They have incredible power in creating complex 
graphics quickly and easily. Includes 32K RAM memory 
board, user's manual and diskette with Graphics BASIC and 
subroutine library. For 48K one or two-disk Model III comput­
ers. Installation required (not included). 

New! Business Graphics Analysis Pak 

174!-~) 
Just Enter Data _.. 

Program Graphs It 


• 	Pie, Bar, Line or 
Scatter Charts 

l~~-~111 
llJ!lllll 

J l:=:J 
Give dull data the graphics advantage that creates interest. It's 
easy. Just pick the type of chart you want and enter the data. 
The program immediately displays your graph using a scrolling 
window to allow you to view the chart as it will actually appear. 
Settings and labels are automatically developed or you can 
tailor them to suit your needs through menu-driven input. You 
can easily move and change the labels, add new data or 
values, and even perform complex math operations and calcu­
late trends. Requires 48K 2-Disk Model III and selected Radio 
Shack printers. Hi-res graphics not required . 



for You At Your Nearby Radio Shack! 

New! 5-Megabyte Hard Disk 
Gives Massive Storage, 
Faster Data Access 

Primary Drive 

249529., 
• Add 3 Secondary Drives for a 

Total of 20 Megabytes of Storage 
• Runs Most Model III/I Software 
• Sold and Serviced by Radio Shack 

Our 5-Megabyte Hard Disl< Drive gives you vastly increased Includes LDOS, so that all features noted below are included, 
data storage-with the exceptionally fast access and ease of plus ful l instructions on moving most Radio Shack software 
use provided by Winchester technology. Stores over 1000 appl ications, an extensive user's manual and complete start­
different files per disk system and lets you create files as large up manual. Installation (not included) is required on second­
as available space. Special features of Backup allow specify­ ary drives (26-1131, $1995 each). Model I owners need an 
ing files by date range, wh'ether a file has been modified but adapter kit (26-1132, $39.95). Some early Model I owners 
not yet backed up, and fast backup of large files to multiple may also require installation of adapter kit (not included). 
diskettes. 

New! Add Power to Your Model III/I 

With LOOS™ Operating System 


• Includes Many Extensions to 
TRSDOS- Compatible With 
Most Model III TRSDOS Software 

• Transportable Data-
Diskettes Can Be Read on Model III or I 

Includes Advanced Communications, Type 

Ahead, Print Spooler, Job Control Language, 

Device Independence, and Much More! 


LOOS adds sophisticated features and increased speed to 
your Model III or I floppy disk system. New features include a 
communications utility that allows direct upload and download 
to and from disk. The keyboard Type Ahead allows fast data 
entry, whi le the printer can be spooled to memory or disk­
or both. 
More Advanced Features. The Job Control Language lets 
you compile and later execute a predefined series of com­
mands, and execution can be timed. The MINIDOS filter lets 
you, with a single keystroke, access DOS commands directly 
from the keyboard. Keystroke Multiply lets you predefine 26 
strings or phrases. Directories are sorted alphabetically. Printer 
Filter gives you complete control over printing formats. LOOS 
includes device linking and routing, too. 
Full Documentation. Includes an extensive 350-page operat­
ing manual. Available for both the Model III (26-2214) and 
Model I (26-2213). 

New! Disk Trendex Stock Analysis 

Forecasts Trends 
For Short, Medium 
And Long Periods 

Use formulas developed for professional investors to 
maintain a trend analysis for the portfol io of your choice. Statis­
tical procedures for analysis of trends and probabilities­
not counsel to buy or sell securities. Requires 32K 1-Disk 
Model III/I. 

llad1elhaeK 

The biggest name in little computers · 

A DIVISION OF TANDY CORPORATION 

:-- s~CIme-your tree rR"s:So computercataiOgtodaY!-1 
I 3

Mall To : Radio Shack, Dept. 83-A-189 
00 One Tandy Center, Fort Worth , Texas 76102 

I 
I 

: 

I 
NAME 

ADDRESS 

: 

I 
: 

I 
CITY 

PHONE 

STATE ­ ZIP I 
I 

'----------------------------~ 
Re1a1I pnces may vary al md1v1dual s1ores and dealers LOOS 1s a lrademerk of Log.cal Sys1E'ms Inc 



Operation genius 

A peg game with sound 
Models I/Ill, audio amplifier 

Have you ever played one of those games on a 
triangle-sh aped board that has several pegs on it and 
you try to jump one peg over another until you have only 
one peg left on the board (or at least that's what you 
tried to do)? Well, Operation Genius 3.1 simulates that 
game. The challenge is to complete Operation Genius in 
the fewest number of moves possible. The Operation 
Genius program has sound. To hear it, plug the 
auxilliary plug that runs to the tape recorder into a 
small amplifier. 

Loading Instructions 
Cassette- To load the Operation Genius game from 

cassette, you must place the tape in the cassette recorder 
and make sure it is rewound. While in the command 
mode, type CLOAD and press < ENTER>. Then press 
the play button on the cassette recorder. After the 
program has loaded, type RUN and press < ENTER>. 

Disk- Go into BASIC and set the number of files to 
one (1) and do not set memory size. Type: RUN 
"OPGEN3" and press < ENTER> . 

Would you like to load a previous game? 
After you run version 3.1, the computer will put the 

board on the screen and ask: WOULD YOU LIKE TO 
LOAD A PREVIOUS GAME (Y/ N)? Ifyou have played 
this game before, you might have saved the game on 
cassette or disk, and you might want to load the game 
back in and resume play where you left off. 

If you do wish to restore a previous game that has 
been saved, type "Y" for yes. If you are using the disk 
version, make sure that the disk with the data is in the 
drive before you press < ENTER> ! After you press 
< ENTER>, the computer will print up in the left hand 
corner "READING DATA ..." If you are using a 
cassette system, place the cassette with the data on it in 
the cassette recorder and press play. If you are using a 
disk system, the program will immediately look for the 
data file on the disk. 

If an error in the data is detected, the computer will 
tell you so and ask you if you would like to try again. 
Answer this question with a "Y" for yes and an "N" for 

Chad Barker, Cary, NC 

no, depending on whether or not you would like to try 
again. If the data is okay, the computer will decode the 
data, place the pegs on the board just like they were 
when you left off, and ask you for your next move. 

Ifyou do not wish to restore a previous game, or you do 
not have a previous game to restore, answer no to the 
question by typing an "N". The program will set up the 
pieces in the starting format and ask for your first move. 

How to enter jumps: 
Now that y0u have all the preliminaries out of the 

way, you can start the game. The computer will display 
a "FROM:" in the upper left hand corner of the screen. 
This is asking you what block yoµ want to move a peg 
from (that blOck m~st have either a regular peg or an 
odd peg). 

When you make a jump, the peg you jump is not 
removed from the board. The object is to get the nine 
regular pegs in the lower right hand corner of the screen 
into the positions of the nine odd pegs (in the upper left 
hand portion of the screen) by jumping one peg over 
another. Then get the nine odd pegs in their positions 
into the nine positions in the lower right hand part of 
the screen. 

Scoring: 
Scoring in this game is very easy. Either you did it 

right or you did it wrong. To find your score, press the 
"S" key and < ENTER> . The computer will tell you how 
many moves you made, and if you completed the game 
correctly, it will say: "PERFECT! A GENIUS!! NEXT 
TIME TRY TO DO IT IN FEWER MOVES!" Ifyou did 
not complete the game correctly, it will print: "YOU 
WERE NOT ABLE TO FINISH. PRACTICE MAKES 
PERFECT." 

When it gives your score, it will play a little tune and 
ask you if you would like to try the game again. Answer 
yes, or no, depending on whether or not you want to play 
again. 

Saving the game 
Sometime, you may be playing this game and see that 
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II 

Genius 


it is getting late. What you want to do is save the game, 
and at a later date , pick up where you left off. Well , this 
is very easy. All you have to do is press "P" while in 
either the "FROM:" or "TO:" mode, and press 
< ENTER> . The computer will clear the screen and 
there will be a short delay (it is preparing the data to be 
recorded). Then it will tell you to "PREPARE 
CASSETTE AND PRESS ENTER" (for a cassette 
system), or "MAKE SURE THE DISKETTE IS IN 
DRIVE ZERO, IS NOT WRITE PROTECTED, AND 
HAS AT LEAST ONE GRANULE OF SPACE ON IT. 
WHEN READY PRESS ENTER." (for a disk system). 
When the recording medium you are using is ready, 
press < ENTER>. The computer will write the data out 
to cassette or disk. 

You will be asked if you wish to verify the data that 
has been saved. Answer this question with yes or no and 
press < ENTER> . Ifyou wish to verify the data, you will 
be told to ready the cassette or the diskette to read in the 
data and press < ENTER> . The computer will verify the 
data and tell you whether the data is correct or not. Ifthe 
data is not correct, you will be asked if you would like to 
try to record the data again. If you would like to try to 
record the data again, it will start back where it tells you 
to prepare the tape or diskette. 

If the data is correct, it will tell you so (or if you 
answered no to the question that asks if you would like 
to verify the data), delay for a while, and jump to asking 
if you would like to try the game again. Answer yes or no 
to this question. 

As long as you have a little time and patience, you will 
be able to complete this game. The challenge is to 
complete it in the fewest number of moves. 

Operation Genius Version 3.1 

10 '********************** 
15 '* OPERATION GENIUS * 
20 '* VERSION 3.1 * 
25 '* (C) COPYRIGHI' 1981 * 
30 '* BY QIAD BARKER * 
40 '********************** 
60 CI.S:CLEAR1000:DEFSTRR:DIMZ(49),P(49) 

,Q(49) I R(49) :RESTORE:PRINT@461, ;CHR$( 
23);"0PERATION GENIUS";:PRINT@530,;"V 
ERSION 3.1"; 

70 Bl$=CHR$(156)+STRING$(8,140)+cHR$(15 
6) +sTRING$ ( 8I140) +Cl:IR$ ( 156) +STRING$ ( 8 
,140)+cHR$(156)+STRING$(8,140)+cHR$(1 
56)+STRING$(8,140)+CHR$(156)+STRING$( 
8,140)+cHR$(156)+STRING$(8,140)+cHR$( 
148) 

80 B2$=CHR$(149)+cHR$(198)+"1 "+cHR.$(14 
9) +cHR.$ (198)+"2 "+cHR.$ (149 )+cHR.$ (198) 
+11 3 11 +cHR$(149)+cHR$(198)+114 "+cHR$(1 
49)+cHR$(198)+"5 "-tCHR$(149)+cHR$(198 
)+"6 11 +cHR$(149)+cHR$(198)+11 7 11-tCHR.$( 
149) 

90 B3$=CHR$(157)+STRING$(8,140)+cHR$(15 

7)+STRING$(8,140)+cHR$(157)+STRING$(8 
,140)+cHR$(157)+STRING$(8,140)+cHR$(1 
57)+STRING$(8,140)+cHR$(157)+sTRING$( 
8,140)+cHR$(157)+STRING$(8,140)+cHR$( 
149) 

100 B4$==C'HR$(149)+cHR$(198)+"8 "+cHR$(1 
49)+cHR$(198)+"9 "+cHR$(149)+cHR$(197 
)+"10 "+cHR$(149)+cHR$(197)+"11 "+cHR 
$(149)+cHR$(197)+"12 "+cHR$(149)+cHR$ 
(197)+11 13 11fCHR$(149)+cHR$(197)+"14 
+cHR.$(149) 

110 B5$=CHR$(149)+CHR$(197)+"15 "+CHR$( 
149)+cHR$(197)+"16 "+cHR$(149)+cHR$(1 
97)+1117 "+cHR$(149)+cHR$(197)+"18 "+c 
HR$(149)+cHR$(197)+"19 "+cHR$(149)+cH 
R$(197)+"20 "+cHR$(149)+cHR$(197)+"21 

"+cHR$ (149) 
120 B6$=CHR$ ( 141) +s'rRING$ (8, 140)+cHR$ ( 1 

4l)+STRING$(8,140)+cHR$(14l)+STRING$( 
8 , 140)+cHR$(157)+STRING$(8,140)+cHR$( 
157)+STRING$(8,140)+cHR$(157)+sTRING$ 
(8,140)fCHR$(157)+STRING$(8,140)+cHR$ 
(149) 

130 B7$=CHR$(219)+cHR$(149)+cHR$(197)+11 

25 "+cHR.$ (149);.CHR.$ (197)+"26 "+cHR$ (1 
49)+cHR$(197)+"27 "+cHR$(149)+cHR$(19 
7)+"28 "·tCHR.$(149) 

140 B8$=CHR$(228)+cHR$(149)+cHR$(197)+" 
33 11 +cHR$(149)+cHR$(197)+ 1134 "-tCHR.$(1 
49)+cHR$(197)+11 35 "+cHR.$(149) 

150 B9$=CHR$(228)+cHR$(157)+S'rRING$(8,l 
40)+cHR$(157)+STRING$(8,140)+cHR$(157 
)+s'rRING$ (8, 140) +cHR$ ( 149) 

160 Cl$=CHR$(228)+cHR$(149)+cHR$(197)+" 
40 "+cHR.$(149)-tCHR.$(197)+"41 "+cHR.$(1 
49)+cHR$(197)+"42 "+cHR.$(149) 

170 C2$=CHR$(228)+cHR$(149)+CHR$(197)+" 
47 "+cHR$(149)+cHR$(197)+"48 "+cHR.$(1 
49)+cHR$(197)+"49 "+CHR.$(149) 

180 C3$=CHR$(228)+cHR$(14l)+STRING$(8,l 
40 )-tCHR.$ ( 141) +STRING$ ( 8I140) +cHR.$ ( 141 
)+STRING$(8,140) 

190 C4$=CHR$(219)+cHR$(14l)+STRING$(8,l 
40)+cHR$(157)+STRING$(8,140)+cHR$(157 
)+STRING$(8,140)+cHR$(157)+STRING$(8, 
140)+cHR$(149) 

200 Pl$=CHR$(196):P2$=CHR$(174)+cHR$(19 
l)+c"'HR$(19l)+c:HR$(157):P3$=CHR$(166)+ 
CHR$(166)+cHR$(166)+cHR$(132) 

210 R(l)="lAA" :R(2)="1BA11 :R(3)="1CA": R( 
4)="1DA": R( 5 )="lEA" :R( 6)= 11 lFA11 :R( 7)=" 
lGA": R(8)="2AA" :R(9 )= 11 2BA" :R(l0)="2CA 
II :R( 11)="2DA" :R( 12)="2EA11 :R(l3)="2FA" 
: R(l4)= 11 2GA" :R(l5)=="3AA": R(l6)="3BA": 
R(l7 )="3CA" :R(l8)="3DA" :R(l9)="3EA" :R 
(20 )=" 3FA": R(21 )="3GA" 

220 R(22)="4AA" :R(23)=114BA11 :R(24)="4CA" 
May, 1983 59 
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~:~ Snappware's 
~-.- COLLEGE EDUCATED 
- GARBAGE COLLECTOR 

is spent inserting 
my diskette." 
SCOTT ADAMS - PRES. OF ADVENTURE /NTL . 



Genius _________________ 


: R(25 )= 11 4DA" :R(26)="4EA11 :R(27 )= 11 4FA 11 
: 

R(28)= 11 4GA11 :R(29)=11 5AA" :R( 30)= 11 5BA11 :R 
(31)= 11 5CA11 :R(32)= 11 5DA" :R(33)="5EA": R( 
34)="5FA" :R( 35)="5GA" :R(36)="6AA" :R( 3 
7 )= 11 6BA11 

: R(38)="6CA": R(39 )="6DA": R(40 
)="6EA" :R(41)= 116FA11 :R(42)="6GA" 

230 R( 43 )= 11 7AA": R( 44 )="7BA11 
: R( 45 )="7CA" 

:R(46)= 11 7DA" :R(47)="7EA": R(48)= 11 7FA": 
R( 49) = 11 7GA": Rl="4GAGAII: R2= 11 lBDCDBDCDB 
DCDBDCDBDCDBDCDBDCDBDCDBDCDBDCDBDCDBD 
CDBDCDBDCDBDCD 11 :R3= 11 3CECECCCED#FDDDDC 
DCDBDCD":R4="4CBCBDBCHRDCBRBCBRBCBRBC 
BRBCBRBCBRBCB II:GOSUB950 

240 DATA3,3,3,l,l,l,l,3,3,3,l,l,l,l,3,3 
,3 

250 DATAl,l,l,l,9,9,9,l,1,1,1,9,9,9,9,2 
,2 

260 DATA2,9,9,9,9,2,2,2,9,9,9,9,2,2,2 
270 DATA2,2,2,l,l,l,l,2,2,2,l,l,l,l,2,2 

,2 
280 DATAl,l,l,l,9,9,9,l,l,1,1,9,9,9,9,3 

,3 
290 DATA3,9,9,9,9,3,3,3,9,9,9,9,3,3,3 
300 ~=II• • • • • • • • • • • • • • • • u • • • • • • • o • e e • • • 

..................................... 


..................................... 
..................................... 

II 

310 IFK<>0THEN330EI..SEX=PEEK(VARPI'R(A$)+ 
2)*256+PEEK(VARPTR(A$)+1) 

320 FORN=lT0250:READD:POKEX+N-l,D:NEXT: 
K=l:GOI'0300 

330 A=VARPTR(A$) :B=PEEK(A+l) :C=PEEK(A+2 
):POKE16782,195:POKE16783,B:POKE16784 
,C:A=C*256+B:D=A+l99:CLS 

340 DATA 221,42,143,65,30,220,175,87,22 
1,25 

350 DATA 215,205,13,38,35,229,213,253,2 
25,26 

360 DATA 253,110,1,253,102,2,84,133,48, 
1 

370 DATA 20,95,175,221,119,25,221,229,2 
53,225 

380 DATA 229,225,223,32,10,225,62,3,221 
,119 

390 DATA 27,221,119,25,201,43,215,48,7, 
214 

400 DATA 48,221,119,27,24,246,214,64,20 
2,151 

410 DATA 25,254,18,32,7,213,221,229,175 
,35 

420 DATA 24,71,254,2,56,14,254,4,56,9 
430 DATA 40,6,254,7,56,1,60,60,60,60 
440 DATA 35,79,223,48,196,213,221,229,6 

,1 
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450 DATA 89,175,87,126,254,35,32,2,28,3 
5 

460 DATA 254,42,32,7,91,35,29,32,2,30 
470 DATA 12,203,35,221,25,221,94,1,221, 

86 
480 DATA 2,253,126,27,40,11,203,58,203, 

27 
490 DATA 61,24,247,71,87,30,130,27,27,2 

13 
500 DATA 221,225,126,230,31,35,229,79,1 

75,103 
510 DATA 111,120,211,255,221,229,209,25 

,175,27 
520 DATA 187,32,252,186,32,249,211,255, 

221,229 
530 DA'rA 209,27,187,32,252,186,32,249,6 

2,16 
540 DATA 188,48,224,13,32,218,225,221,2 

25,209 
550 DA'I'A 229,213,221,229,225,30,179,81, 

63,237 
560 DATA 82,209,233,170,5,90,5,12,5,196 

570 DA'I'A 4,128,4,63,4,2,4,200,3,146 
580 DATA 3,94,3,46,3,3,3,3,3,32,32 
590 PRINT@64,;Bl$;:PRINT@l28,;B2$;:PRIN 

T@l92,;B3$;:PRINT@256,;B4$;:PRINT@320 
,;B3$;:PRINT@384,;B5$;:PRINT@448,;B6$ 
;:PRINT@512,;B7$;:PRINT@576,;C4$;:PRI 
NT@640,;B8$;:PRINT@704,;B9$;:PRIN'r@76 
8,;Cl$;:PRINT@832,;B9$;:PRINT@896,;C2 
$;:PRINT@960,;C3$;:POKE16383,133 

600 PRINT@0, "WOUID YOU LIKE TO LOAD A P 
RE.VIGUS GAME (Y/N)? "; :NN=l:GOSUB760: 
IFNW$=''Y''THENGOSUB920 

610 POKED,l:A=0:FORM=lT07:FORN=lT07:V=N 
:A=A+l:GOSUB720:NEXTN,M 

620 GOSUB630:G=G+l:GCJI'0620 
630 X=X+1 :PRINT@0,; CHR$ (255); :PRINT@0,; 

"FROl.'1: "; :NN=2:GOSUB760:F=VAL(NW$) :PR 
INT@0, ;CHR$ (255); :PRINT@0, i "TO: II; :NN 
=2:GOSUB760:T=VAL(NW$) 

640 GOSUB840:IFB=0PRINT@0,;"ILLEGAL MJV 
E"; :POKED,l:NAME(R2) :PRINT@0, ;CHR$ (25 
5);:GOI'0630 

650 M=IN'l,(F/7)+l:N=F-((M-1)*7):P(T)=P(F 
) :P(F)=l:A=F:X=F:GOSUB710:M=IN'r(T/7)+ 
l:N='l'-((M-1)*7):A=T:X=T:GOSUB710:RE'IU 
RN 

660 PRINT@0, CHR$ (255); :PRINT@0, "YOU 'IOO 
K"G"MOVES AND •••• "; :FOR1FlT049:IFP(N) 
<>Q(N)THEN670ELSENEXT:GOI'0680 

670 FORN=lT01000:NEXT:PRINT@0,CHR$(255) 
; :PRINT@0, "YOU WERE NOl' ABLE TO FINIS 
H. PRACTICE MAKES PERFECT."; :POKED,16 
:NAME(R3):GOI'0690 

680 FORN=lT0750:NEXT:PRINT@0,CHR$(255); 



Genius 


: PRINT@0, "PERFECT! A GENIUS l ! NEXT TI 
ME '11 RY TO CO IT IN FEWER tvDVES l "; :Gar 
0860 

690 POKED,l:FORN=lT01500:NEXT:PRINT@0,; 
CHR$ (255); :PRINT@0,; ''WOULD YOU LIKE T 
0 TRY AGAIN (Y/N) ? II; :NN=l :GOSUB760: 
IFNW$="N"GOSUB910:CLS:ENDELSEIFNW$<> 11 

Y"THEN690 
700 RESTORE:G=0:PRINT@0,;CHR${255);:PRI 

NT@0,; "JUST ONE SEalND PLEASE •••• ";: 
FORN=lT0100:NEXT:POKED,6:NAME(R4):GOS 
UB950:GOT0590 

710 IF(X/7)=INT(x/7)THENV=-65ELSEV=N 
720 PA=(l28*M)+(8*(N-l))+V:ONP(A)GOSUB7 

30,740,750:RETURN 
730 PRINT@PA, ;Pl$; :NAME(R(A)) :RETURN 
740 PRINT@PA,;P2$;:NAME(R(A)):RETURN 
750 PRINT@PA,;P3$;:NAME(R(A)):RETURN 
760 Nl=0: NW$= II II : PRINTSTRING$ (NN I 25) ; STR 

ING$ (NN ,8); 
770 PRINTCHR$(14);:FORN=lT020:N$=INKEY$ 

:IFN$<>""THEN780ELSENEXI':PRINTCHR$(15 
) ; : FORN=1 T020 :N$=INKEY$: IFN$ < > II 

11THEN7 
80ELSENEXT:GOT0770 

780 NU=ASC(N$):IFNU<>l30RN1=0THEN790ELS 
EIFVAL(NW$)>49I'HENPRINTSTRING$(Nl,24) 
;:GOT0760ELSEIFNW$= 11 P11THEN960ELSEIFAS 
C(NW$)=83THENPRINTCHR$(15);:GOT0660EL 
SEIFNW$="0"THENPRINTSTRING$(Nl,24); :G 
OI'0760ELSEPRINTCHR$(15);:POKED,14:NAM 
E(Rl) :RETURN 

790 PRINTCHR$(14);:IFNU=24THENPRINTSTRI 
NG$(Nl,24);:GOT0760 

800 IFNU<>8THEN810ELSEIFN1=0THEN770ELSE 
PRINTCHR$ (24)CHR$ (32 )CHR$ (24); :NW$=LE 
FT$(NW$,LEN(NW$)-l):Nl=Nl-l:GOT0770 

810 IFNl=NNTHEN770 
820 IF(NU<58ANDNU>47)0RNU=890RNU=780RNU 

=830RNU=80THEN830ELSE770 
830 PRINTN$;:NAME(R(;RND(30)));NW$=NW$+N 

$:Nl=Nl+l:Gal'0770 
840 B=0:IFP(F)=lORP(F)=90R((F+T)/2)=70R 

(F=l3ANDT=l5)0R(F=9ANDT=7)RETURNELSEI 
FP(T)=90RP(T)=2QRP(T)=30R(T=9ANDF=7)0 
R(T=l3ANDF=l5)0R((F+T)/2)=15RETURNELS 
EFORL=2T014STEP12:IF((F-T=L)OR(T-F=L) 
)AND((P((F+T)/2)=2)0R(P((F+T)/2)=3))B 
=l 

850 NEXT:RETURN 
860 SG=RND(4):0NSGGOSUB870,880,890,900: 

GOT0690 
870 KD$="3GDGDEDGD4AD3GDEHEDDLEDDLGDGDE 

DGD4AD3GDEHDHEPDDCPCOCDEDGD4CPADADCDA 
D3GPGDGDEDGD4AD3GDEHDDFDEDDDCP":POKED 
,7:NAME(KD$):RETURN 

880 FJ$="3GBEBCOCDCBDBEBFBGDGDGDEB4ADAD 
AD3GD4AD3GD4ABBBCBDBELCB3GD4CL3GBEBGL 

DBEBCL" : POKED, 8 :NAME(FJ$) : RETURN 
890 AK$="4CDDHCDDHCDADB*HADB*HAH3GD4AH3 

GD4AH3GHDW4AD3GHF#D4AH3GH4CW3FD4AHCDE 
HDHCWCDDHCDDHCHADB*HADB*HAH3GD4AH3GD4 
AH3GHDHDHEHFH4ADAD3GPF#H4AH3GH4AH3GHF 
H4CHDDCDDHFZ II: POKED, 4:NAME (AK$) : RETUR 
N 

900 FH$="3GDEHEDEDDDEDFLEHEDDHDDDDCDDDE 
LCHGDEHEDEDDDEDFHGD4AHAD3GD4AD3GDFHDD 
CT'' : POKED, 4:NAME (FH$ ) : RETURN 

910 AK$="3GH4CLBDCHEHDLCDDHEHCLCDEHGH5A 
ZAH4GLEDEHCHDLCDDHEHCI.ADAH3GH4CZ":POK 
ED,14:NAME(AK$) :RETURN 

920 PRINT@0,CHR$(255);:PRINT@0,"WHICH D 
RIVE WOULD YOU LIKE TO IDAD THE DATA 
ON (0-3)? II; :NN=l :GOSUB760:0PEN"I", l, 
"OPGEN3/DAT: "+NW$:PRINT@0,CHR$ (255);: 
PRINT@0, "READING DATA • • •";:INPUT#! 
,G,RD$:CIDSE1 

930 IFLEN(RD$)<>98THENPRINT@0,CHR$(255) 
; :PRINT@0, "DATA FILE ERROR. WOULD YOU 
LIKE TO TRY AGAIN? II; :NN=l :GOSUB760: 

IFNW$= ''N''RETURNELSEIFNW$ < > "Y''THEN930E 
LSE920 

940 DR=0:FORN=lT097STEP2:DR=DRtl:P(DR)= 
VAL(MID$(RD$,N,2)):NEXT:RETURN 

950 FORN=l'I'049:READP(N) :NEXT:1'""'0RN=l'I'049 
: READQ ( N) :NEXT: RETURN 

960 CLS:PN$="":FORN=l'I'049:PN$=PN$+STR$( 
P(N)) :NEXT:QN$=CHR$ (34)+PN$+CHR$ (34): 
PRINT"WHICH DRIVE IDULD YOU L~ TO S 
AVE THE DATA ON ..(0-3)? "; :NN=l:GOSUB7 
60:SD$=NW$ 

970 OPEN"O", l, "OPGEN3/DAT: "+SD$: PRINT: I 
NPUT"MAKE SURE THE DISKEITE IN THE DE 
STINATION DRIVE IS 

Nar WRITE PRCYI'CI'ED AND HAS AT LEAST ONE 
GRANUEL OF SPACE ON IT. 

WHEN READY PRESS ENTER"; E$: PRINT#1, G; II I 
II; QN$: CIDSEl 

980 PRIN'l'"WOULD YOU LIKE TO VERIFY THE 
DATK? "; :NN=l:GOSUB760:IFNW$=11N11THENG 
OI'0590ELSEIFNW$<>"Y"THEN980 

990 OPEN 11 I 11 ,l, 110PGEN3/DAT:"+SD$:PRINT:I 
NPUT"READY DISKETTE IN THE DRIVE AND 
PRESS ENTER";E$:INPUT#l,V,RD$:CIDSE1 

1000 IFG<>VTHEN1040 
1010 IFLEN(RD$)<>98THEN1040 
1020 DF=0:FORN=lT097STEP2:DF=DF+l:Z(DF) 

=VAL(MID$ (RD$,N,2)) :NEXT 
1030 FORN=l'I'049:IFP(N)=Z(N)THENNEXT:PRI 

NT:PRINT11=> DATA OK <=":FORN=lT02 
000:NEXT:CI..S:GOT0690 

1040 PRINT:PRINT"DATA BADl l ":PRINT''WOUL 
D ¥OU LIKE TO TRY AGAIN? II; :NN=l :GOSU 
B760:IFNW$="N"THENCLS:GC1I'Q690:ELSEIFN 
W$ < > ''Y"THEN1040ELSE970 
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Captain 80 
and the magic software machine 


Here's Joe Sysop, suave, smooth 
operator of the Aggravation 80 
Bulletin Board, busily typing away 
at the keyboard in a last-ditch effort 
to bring the system on-line before 
the night traffic begins. All of the 
poems and short stories that have 
been so carefully edited and 
prepared for the magazine section 
now await the first caller. I reach for 
the bottom on the modem and turn it 
on. I wait. The first caller signs on. 

He logs on as the Phantom. He 
skips the sign-on messages which 
contain an empassioned plea not to 
bust the board. He goes directly to 
the main menu, hesitates, then 
activates the user log. He watches 
until his name appears, then breaks 
away. He goes to the message file 
and scans all of the messages. 

Chat attempt. He wants to talk to 
me. I ignore him and continue to 
watch. He goes back to main menu 
and activates a special control code 
which is the first step in taking 
down the board. He tries several 
passwords in response to a prompt 
from the BBS software, fails to 
break the board and gets launched 
back into the main menu again. 

He goes to download. I don't 
maintain many programs in the 
download section, just a few public 
domain games and a couple of old 
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utilities. Yet, he pounces on them 
like a hungry wolverine. 

He signs off without a comment 
after downloading everything in the 
software section. Not so much as a 
by-your-leave. 

Next comes Gray Ghost. (Doesn't 
anybody have real names?) He 
follows the Phantom's pattern 
almost to the letter. Same log-off ­
no comment. 

All night long it is the same. No 
one has entered the magazine 
section. Just download, thank you 
very much, goodbye ... and always 
with pseudonyms, as if they were 
afraid that they might find an 
encyclopedia salesman on their 
doorstep if they gave their names. 

Finally, I gave up watching. The 
result of that evening, as of eleven 
o'clock, was nine attempts to break 
the board, two obscene messages 
which have to be erased, and an 
order in the software sales section 
for three mercenaries and an Israeli 
tank. 

The community access bulletin 
board began as a noble idea. Give 
computerists nationwide a free place 
to leave messages for each other and 
provide files of a particular interest 
to the system owner and his friends. 
That's how it is with Magazine 80, 
the real-life Aggravation 80. 

Bob Liddil, Contributing editor 

Magazine 80 started life as 
Message 80 - a skeleton BBS frame­
work written by Richard Taylor, a 
New York City opera singer with 
considerable talent as a program­
mer. It evolved into Connection 80, a 
more commercially-viable product 
marketed by Tom Vandestowe of BT 
Enterprises, a Long Island firm that 
was in its infancy at the time I 
bought my software. 

I drove from New Hampshire to 
Long Island and met with Richard 
Taylor. It was in a little town just up 
the freeway from Queens. It was my 
first look at the prototype Programs 
Unlimited franchised computer 
stores. Among my purchases, there 
was an Auto-Connection, made by 
Microperipheral, and the Connec­
tion 80 software. 

A Connection 80 is a BBS that is 
easier to set up than you would 
imagine, but the rigors of being a 
SYSOP (system operator) are not for 
everyone. A dedicated system is re­
quired, as is a dedicated phone line. 
Then there is the data base which 
features the specialty of your choice. 
Magazine 80 is the pet name for my 
BBS, so named because I chose 
literature as my specialty. 

The construction of the data base 
is accomplished through Pencil 
(Electric Pencil from IJG) files, 



though I'm sure it could be done with 
Scripsit or any other word processor 
that will allow you to name a file 
nnn / PCL. You construct files 
according to their purpose. 

SIGNON/ PCL gives the pre-lC?_g­
on message. INFO/ PCL generally 
gives system information: TRS-80 
Model I, two drives, and such as 
that. The· bulletin files, which cap 
contain club news or the like, are 
used on my system as a magazine 
for fiction, poetry, or Captain 80 
columns, some of which do not make 
it to the printed page. 

The product section (Prod/ PCL) 
allows me to sell thmgs through the 
board, thus helping to pay for its 
upkeep. The merchandise section is 
a product order section where a user 
can leave a hard copy order with 
MasterCard or Visa for anything I 
sell. 

The message section is the heart of 
the system. Here, the users can 

communicate privately, or publicly, 
and discuss the topics of the day. In 
a big city system, or an area with a 
large telecommunicating popula­
tion, this section is most heavily 
used. 

The user log identifies previous 
callers and their locations. It is not a 
Sysop-con tro11ed section except 
when it is necessary to clean up 
some less than PG-rated nickname a 
user has left behind. 

I have evaluated Connection 80 
continuously since the spring of 
1981 when I brought it on-line. I find 
the software pleasant to deal with 
and bug free, the BT Enterprises 
organization efficient and polite, 
and, in general, the whole Sysop 
concept to be intriguing. 

So, if you have a spare system, an 
auto-answer modem, a lot of 
patience, plus a desire to become a 
bulletin board system operator, give 
a call to Tom at BT Enterprises. Ask 

Captain 80 


for him personally, and tell him the 
Captain sent you. I like his product 
and his attitude. 

Here's Joe Sysop, at the beginning 
of a new day, examining the hard 
copy from the BBS activity the night 
before. Mostly downloaders have 
called. What a shame that they 
didn't take time for the magazine, 
but down at the bottom of the page is 
a note from a user. 

"Enjoyed the stories," it says. 
"Read them to my little son and he 
liked them a lot. Best of luck, Bert." 

Somehow, that makes it all worth­
while. Maybe I'll do another short 
story and put it up for tonight. 

The telephone number for 
Magazine 80 is (603) 924-7920. It's 
only Aggravation 80 on more 
discouraging days. 

He liked the story .. . Hmmmmm. 
Magazine 80, located in New 

Hampshire, is owned and operated 
by Mr. Liddil. -Ed. 
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In the chips 

Some uses for a byte 
Models I/Ill 

This month, we're going on a trip. You won't need 
hiking shoes, a bicycle or a car. You will, however, need a 
monitor because we're going on an expedition through 
the memory of your TRS-80 Model I, Level 2. Fortunate­
ly, we just happen to have one here in Listing 1. Type it 
in right now. It's a short job. I'll wa it for you. 

In case you didn' t know, the term "monitor," applied 
to software, means a program which makes the contents 
of memory visible. A monitor for programmers , unlike 
our little sightseeing vehicle, allows the user to change 
memory contents, run portions of machine code residing 
in memory and do numerous other useful things. Ifyou 
have DEBUG, Radio Shack's monitor for Models I and 
III, you may prefer to travel by air and look down on the 
landscape as we examine it a byte at a time. 

Incidentally, if you have a Model III, come along 
anyway. You'll be traveling in a slightly different 
country, but the similarities are enough to make the trip 
worthwhile . This trip is a very important part of the 
background which you must have in order to program 
either Model I or III in Z80 machine language. On this 
trip , we're going to look at those bytes and learn 
something about what they mean. 

There are three major uses for bytes. First, a sequence 
of from one to four bytes can be an instruction to the Z80 
microprocessor to do something. This is machine lan­
guage, otherwise known as object code. When we write 
object code, we are talking to the computer in its own 
language, using its own symbols. When the computer 
talks to us, it must use our language and our symbols. It 
does this by means of the well-known ASCII code (say, 
"askee"). Upper- and lowercase letters , Arabic numer­
als, and several other characters which have special 
meaning to us mortals , each have an ASCII number, or 
byte. You will find the meaning of these one-byte ASCII 
codes in your computer manual. There's more to be said 
about the ASCII code, but it will have to wait until next 
time. 

How does the computer tell whether certain bytes 
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represent an ASCII message for the user or something 
else? That's a very good question . Although ASCII code 
may appear in many memory locations, a program 
never allows the computer to attempt interpretation of 
ASCII bytes as object code. When it comes time to 
communicate"their meaning to the user, ASCII bytes are 
moved to special addresses designated for "output." The 
hardware, that is to say the electronic circuitry, always 
treats bytes in these locations as ASCII and interprets 
them for us on the screen or printer. 

We've just seen how a computer uses bytes to encode 
messages to itself, object code, and to the user, ASCII 
code. Numerical messages (numbers) are a different 
matter. To display or print numbers , the computer uses 
ASCII codes, of course. No problem. When it comes to 
performing mathematical operations, however, we 
previously learned that numbers must be represented in 
the biriary system. We learned also that an eight-bit 
microprocessor can only store within itself the integers 
from zero to 65535, the largest number which can be 
represented by chaining together two eight-bit bytes. 
These numbers , in addition to being used by programs, 
are used by the computer to address memory locations. 
Larger numbers, with or without decimal points, must 
be encoded using various schemes before they can be 
stored or manipulated. Two-byte integers, then, are 
something special. They are "native" to the micro­
processor and can be processed without special han­
dling. This is why using integers in your BASIC pro­
grams helps to speed them up. 

This third use for bytes, representation of integers, 
has a peculiar twist. The computer stores the byte 
containing the small part of the integer, the Least Signi­
ficant Byte (LSB), first. The other byte containing the 
larger part of the number, the Most Significant Byte 
(MSB), is stored in the next address. This cart-before­
the-horse situation seems strange and even unnecessary 
to us humans. I suspect, though I cannot say for sure, 
that it has something to do with the fact that both 
humans and microprocessors (when they add numbers) 



In the chips 

must start from right to left. 
Let's fire up our monitor and get going. First a driving 

lesson. Your monitor uses only decimal. For those of you 
who are flying overhead in DEBUG, we'll convert the 
addresses and bytes as we come to them. On RUN, you 
are asked whereto start looking. You arethen asked how 
many seconds to hold each address. We 'll be giving you 
values for both of these from time to time. After being 
given the "hold" time, the monitor begins at once to list 
successive addresses in memory, displaying the decimal 
value of the byte located there and the symbol it 
represents in the ASCII coding system ... ifthere is one. 
This symbol may have absolutely no meaning at all if 
the byte being interpreted is actually used for another 
purpose. 

You can stop the address listing by touching any key. 
You can start it again, also by touching any key. While 
the listing is stopped, there are two options. Touching 
the letter "A" allows you to start listing at another 
address . You also get a chance to change speed. 
Answering either, or both, prompts with ENTER, but no 
new request causes the old value to remain active. 
Touching the letter "N" causes the program to evaluate 
and display the integer represented (as LSB and MSB, 
remember) by the presently-displayed byte and the next 
oncoming one. This, of course, will be garbage except 
where we point out some exceptions. 

First, to test your ability to " stee.r" the monitor, RUN 
it and ask to start at address 261 (0105H for DEBUG). 
Unless we say otherwise, use a speed of .5 seconds. Now 
you're seeing some bytes with their ASCII inter­
pretation which look mighty familiar. We're down in the 
ROM, that 12K program that comes permanently stored 
in the Model I. What we see are the messages the ROM 
uses to greet you when you power up. ROM machine code 
transfers these bytes, one at a time, to addresses15360 
through 15370. That zero byte at address 272 (OllOH) 
stops the transfer process. As each letter is picked up, the 
machine code asks, " Is this byte zero?" If it is, the 
program stops transferring and moves on to the next 
order of business. The logic is identical to IF ... THEN in 
BASIC. Contents of the addresses at 15360 to 16383, all 
1024 of them, are always interpreted by TRS-80 
hardware as ASCII and the equivalent characters, if 
they are printable, are placed on the screen. Address 
15360 is actually our old friend PRINT@ 0. 

Can we look at these screen addresses with our 
monitor? Certainly, but the results are going to be a little 
weird because their contents will change with every 
address we scroll onto the screen. The successive 
addresses displayed will contain whatever is in a 
particular screen position at the moment. Later, you 
may wish to experiment. Remove the CLS from the 
beginning of the monitor program. Now LIST it. When 
you run it now, the prompts will be near the bottom of the 
screen. Start the monitor at address 15360 (3COOH) and 
you will see characters from the program lines displayed 
at the top of the screen as they are actually stored in 
memory. 

Now, however, let's move on through the ROM. Look 
at the addresses beginning at 6430 (191EH). These are 
more familiar words which you see, I hope, not too often 

Put Disk Drives into your TRS-80 MOD Ill. Easy 
to install with Photo Instruction Manual. Featuring 
the Holmes Disk Controller (assembled & tested) 
available with Hardware Real Time Clock and 
Battery built in . Software Clock routines included. 

• 40 / 80 Single I Double Density Support 
• Dual Sided and 8" Drive Support 
• Drives are optional 
(203103) without clock ........ .. . . .. . . . . $269.50 
(iOJ I 04) with clock .... . .......... .... . . $329.50 
(201583) 8" External Drive Cable . . . . . . . . . $29.50 

SPRINTER I & III 
Shift your TRS-80 into high gear with the Holmes 
Sprinter clock speed up. Complete with 48K of 
NEC 150ns (fast!) RAM . All you need to break the 
speed limit. 
(201576)Mod I .. . . ...... . .. ... . . . . . . .. $135 .00 
(203576) Mod Ill ... . .. .. . .. .. .. . . ... . . . $ 135 .00 

3M DISKETTE PRODUCTS 
Scotch Brand Diskette Products 

Excellent and reliable. 

5 1/4 "SS / DD (500451) . . .. . ......... $6.0012 pk . 
5 1;, "SS I DD (500452) . . ... . .......... $27 .50 / I 0 
s1;, "SS / DD (500455) . . .. .. . . . ... .... $33 .50 / IO 
5W ' Head Cleaning Kit . . .. .. . ... .... $24.00 / kit 

8"SS / SD (500461) .. . ... . .. . . . .. . ... $28.50 / IO 
8"SS / DD (500462) . ....... . ......... $33.50 / IO 
8"DS / DD(500465) ... .. . ........... $39.50 / 10 
8" Head Cleaning Kit . . .. . .... . .. .. . . $26.00 / kit 

ci 
0 

(5;]·EPSON PRINTER CARTRIDGES ~ 
c

Epson Replacement Ribbons Cartridges 
.t­"' .,for MX 70 / 80 & FX 80 .s= 

Black (500050) . . . . ... . . . . ..... . . . ... . . $5 .00 ea . ~ 
Red( 500060) . ....... . . ........ . .... $5.00ea . -l: 
Blue (500070) . ...... . . ... . . .. .. . .. .. . . $5.00 ea. ~ 
Green (500080) ... . . .. ... . . ........ . . . $5.00ea. ~ 
Brown ()00090) . . . . . . .. . . . ............ $5.00ea. !; 

Epson Replacement Ribbon Carts for MX 100 _; 

Black(500550) . . . .. . . . ... ... ... $11.95ea . :iil 
en 
a: 

N.Y.S. Residents Add Tax 83~~~Dealer Inquires Welcome 

Prices Subject to Change 
 Welcome 

B.T. Enterprises 
Dept. 8E 
108 Carlough Rd . 
Boh~mia, N.Y. 11716 
800 645 1165 (orders only) 
N.Y.S. Residents call 
516 567 8155 
516 588 5836 (modem) 

B.T. Enterprises 1s a division of Bi-Tech Enterprises Inc. 
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as you run BASIC programs. The ROM extends all the 
way from zero to address 12287. It contains machine 
language routines for executing BASIC programs, 
saving them to tape, loading them and for every other 
smart thing the computer knows how to do. We'll pay 
another visit to the ROM and stay longer after we have 
learned a little of the language spoken there. 

Immediately beyond the ROM of the Model I lies an 
empty wilderness. There is no memory at all from 12288 
(3000H) through 14336 (3800H). The manufacturer just 
didn 't install the chips. This was done so that other 
equipment attached to the card edge could add ROM 
using some of these addresses. Our monitor sees a 255 
(FFH) byte at these addresses because the bits all appear 
to be "high." There is hardware beginning at 14337 
(3801H), but it is not true memory. Start the monitor here 
and you will see only zeroes. This is the "keyboard 
matrix." Each key is wired to one bit of an address in 
this area. Any key makes its own bit "high" when it is 
pressed. By reading this apparent memory, the 
computer can recognize that a given character has been 
entered. 

It just isn't possible for a monitor to display these 
bytes as they are being changed by a keystroke. The 
monitor program requires it to "listen" for keystrokes. It 
is too busy doing this to show us the effect of the 
keystroke. Even computers can't do two things at once. 

The program in Listing 2 can and does show you what 

SOFlWAAE DEALERS.0 
Enter the World of ~~ 

3'0\VC=IX>r~ " 
Nationally Acclaimed Programs for the 

TRS-80 Computers 

Now from the authors of SUPF.R UTILITY+ a 
complete line of software to increase sales and 
return excellent profits. 

While SUPER UTILITY+ won recent honors as 
Utility Program of the year by the 200,000 readers 
of BO Micro, the quality and consistency carries 
through the complete Powersoft line. 

Professionally written and completely docu­
mented, Powersoft programs are accepted as 
industry standards among TRS-8G enthusiasts. 

SUPER UTILITY PLUS PowerMAIL 
SCRIPLUS PowerDRAW 
THE TOOLBOX FOR LOOS PowerDOT 
THE MASTER MECHANIC SET FOR LOOS P<>werDRIVER 
THE BASIC/$ COMPILER SYSTEM PowerTERM 
MAKE/80 INSIDE su+ 
SUPERMOVE SU+ TECH MANUAL 
DOSPLUS II 

CASH IN WITH POWERSOFT-THEWORLD'S 
MOST POWERFUL SOFTWARE VENDOR. WE 
OFFER EXCELLENT MARGINS, NATIONAL 
ADVERTISING, AND COMPLETE SUPPORT. 
SEND FOR OUR COMPLETE DEALER SALES KIT TODAY 

11500 Stemmons Fwy. 
Suite 125 3'0\VC=t.X>r~ Dallas, Texas 75229 

PRODUCTS FROM BREEZE/OSD, INC ,214) 484·2976 
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happens when a key is pressed. It displays the bytes 
controlled by the various keys . Run it and it will scan 
these bytes continuously, displaying what it finds in 
each. Press any key you wish (except BREAK). The byte 
to which it is wired will change accordingly. The letter 
"S" is wired to bit 3 of address 14340. From our previous 

Figure I - Model I Keyboard Matrix 

BIT NUMBER 

MEMORY ID 2 3 4 s 6 7 

ADDRESS BIT VALUE 

2 4 8 16 32 64 12 8 

14437 61 A B c D E F G 

14338 H J K L M N 0 

14341D p Q R s T u v w 

y14344 

14352 ID 2 3 4 s 6 7 

143 68 8 9 I 

1441DID ENTER CLEAR BREAK SPACE 

14464 SHIFT 

SECURE 

PROGRAMS 


WITH 

COPY·IOT 

COPY·NOT IS A COPY PROTECTION PROGRAM WHICH 
PERMITS BASIC SOFTWARE AUTHOR TO PROTECT HIS CREATION 
FROM PIRATES. PROGRAMS IN MEMORY RUN IN AN 
ENCRYPTED MODE FOR MAX·PROTECTION. 

COPY·NOT forces the would be pirates Into the machine 
language code where they must slay for several hundred 
hours before they can altempt to breach the security of 
COPY·NOT. 

COPY-NOT ....... . .... .. .. .. .. ... . ... ....... . ........ $325.00 


COPY-NOT Manual ... . . . ... .. . . . . .... ... .. . , . .. . ..... $14.95 


Chal lenge-disk. game pac k ......... , ..... . ... ... . .. . $14.95 


U.P.S .. C.O.D. Available. Call (71 7) 421-3061 

TO: HP B VECTOR CO. 
*~~~~~~~~~--.. 

130 CENTER STREET 

E. STROUDSBURG, PA. 18301 
For m ore details, see the review in the 

March issue of 80-U.S. Journal. 

COPY-NOT is for use with a TRS.80 Model I/Ill, 2 disks. 
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lessons, we know that a byte with only bit 3 "high" has a 
value of decimal 8. You can make several bits in one byte 
high by holding certain keys down simultaneously. The 
resulting value of that byte will be the sum of the bits 
turned on by these keys. Figure 1 is the Model I keyboard 
matrix. 

Next month, we'll resume our journey through the 
RAM. Too bad we had to leave you stranded out there! 

Listing 1 - In the Chips 

10 C1.S 
20 PRINT:INPUT"STARI' AT WHAT ADDRESS";A 
30 PRINT:INPUT"HOLD EACH ADDRESS HCM MAN 
Y SECONDS";S 
40 IF A>32767 THEN A=A-65536 
50 B=PEEK(A):IF B>31 AND B<l92 THEN B$=C 
HR$ (B) ELSE B$="" 
60 PRINT A,B,B$,; 
70 FOR J=l TO 345*S:NEXT 
80 Z$=INKI!.'Y$:H""' Z$="" rI'HEN 130 
90 Z$=INKEY$:IF Z$="" THEN" 90 
100 IF Z$="A" THEN 20 
110 IF Z$="N" THEN 150 
120 IF Z$=" S" THEN 30 
130 A=A+l 

FINALLY 

80 x 24 VIDEO DISPLAY 
PLUS! CP/M@AND 112K 

for TRS-80® MODEL Ill & I 

. . . . . . . 

---"""' . ~ 

Other produc ts: MOD. Ill * "Sprinter Ill .. " 
3.4 or 5 mhz speed up . 99.50 
Doubles your speed

* "DISK CONTROLLER/ 

CLOCK 

Bat1ery-powered clock 

~~~~~·~es;,;~~P~~~l~t~b~~~ 
board only. 

hDOX-llfm" ... .... e· . . ·~ 229.50 

1. IC)) 

engineering lnC. 
Peripherals Division • 
3555 South .3200 West 
Salt Lake Ctty, Utah 84119 
(801) 967-2.324 11'!!!11 
CP/ M ;s a registered trademark~ 

of Digital Research 

"VIDBO··"
* 80 Character Display 

• Reverse video 
• 16K added ram 

VX-3 . . . . . . . . . . . . . $279.95 

OPTIONS: * HOLMES CP/M PACKAGE 
• 64K CPM 
• CP/ M Operating System 

Call or write for pricing

* 64K Added Memory 
• Adds 64K memory to 48K 

systems for 112K total 
. . . . . . . . . . . . . . . . . . . $100.00 

DISTRIBUTORS: 

CANADA-M&M Micro Mart 
Quebec Canada (514) 713-9486 

E~:h~~~:T~~~~~)c~45-1165 
MIDWEST-Level IV Products 

Livonia, Ml (800) 521-3305 
MIDWEST-Soft Sector Marketing 

Garden City, Ml (800) 521-6504 
SOUTHERN-Digital Distributing 

Dall s TX (214) 330-1332 
a • 

DEALER INQUIRIES INVITED 

TRS-80 is a registe red trademark of Tandy Corporation 

One year warranty on all products. Add shipping/ handling-SS.00 U.S. and Canada. All 

others add 15%. Prices subject to change wi thout notice. For information send self ­

addressed stamped envelope. Reader Service takes 8 weeks. 


In the chips 

140 PRINT:GOIO 50 
150 PRINT PEEK(A)+256*PEEK(A+l); 
160 GOIO 90 

Listing 2 - In the Chips 

10 C1.S 

15 PRINTTAB(5)"TOUCH ANY KEY TO SEE WHIC 

H BYTE RESPONDS" 

17 PRINT@782, "ALSO TRY MULTIPLE KEYS"; 

20 PRINT@78,"3801H 
30 PRINT@l42,"3802H 
40 PRIN'r@206, "3804H 
50 PRINT@270,"3808H 
60 PRINT@334,"3810H 
70 PRINT@398,"3820H 
80 PRINT@462,"3840H 
90 PRINT@526,"3880H 

14337" 
14338" 
14340" 
14344" 
14352" 
14368" 
14400" 
14464" 

120 PRINT@98,PEEK(l4337); 
130 PRINT@l62,PEEK(l4338); 
140 PRINT@226,PEEK(l4340); 
150 PRINT@290,PEEK(l4344); 
160 PRINT@354,PEEK(l4352); 
170 PRINT@418,PEEK(l4368); 
180 PRINT@482,PEEK(l4400); 
190 PRINT@546, PEEK( 14464) ; 
200 001'0120 

COLOR COMPUTER 

SOFTWARE 


COMING SOON FROM 


tiJ)1!!KtJ!!,~'!#' 

BOX 3435 • LONGWOOD, FL 32750 


SEE YOUR DEALER OR CALL US AT l-800·327-7172 
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Exploring VisiCalc 

Creating command files 
Models 1/11/ 111 

Timothy K. Bowman, Contributing editor 

In last month's column , I 
introduced the technique of using 
command files . This month, let's 
expand upon that introduction and 
explore further uses of VisiCalc 
command files. While it's not totally 
necessary, I recommend that you 
review the April, 1983 Exploring 
VisiCalc column for important 
background information. 

VisiCalc command files are used 
to cause the VisiCalc program to 
perform multiple steps without the 
operator's intervention, apart from 
loading the command file itself. The 
technique for using command files 
can be summarized into the 
following steps: 

1. Start with a clean spreadsheet. 
2. Type the specific commands 

desired into the spreadsheet using 
the label format (very important). 

3. Save the completed command 
file using the / PF command 
sequence with a filename suffix of 
VC. Answer the lower right 
coordinate question with the cell 
position that is one below your last 
entry. 

4. Clear the spreadsheet and 
create, or load, a new spreadsheet. 

5. At the cell position you wish to 
use the command file, type / SL and 
answer the prompt with the proper 
filename. 

Mass Deleting of Entries 
A common need is to perform a 

mass delete on a spreadsheet. Using 
the checkbook template from last 
month's article, let's assume that we 
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want to clear the spreadsheet 
beneath the column titles. The 
typical manner to clear the 
unwanted lines is to use either a / DR 
(delete row command) o'r / B (blank 
cell position command) combined 
with the / R (replicate command) to 
blank the desired cell positions 
within the row. 

The command file approach 
creates a command file that will 
delete a specified number of lines, 
and then that command file is input 
on the appropriate line. Using the 
instructions above, try to create a 
command file that will delete ten 
lines from the spreadsheet. Listing 1 
shows a command file that will 
accomplish this. 

Instead of deleting whole lines, 
let's assume that you want to delete 
only a portion of the spreadsheet. 
For example, we want to delete only 
a portion of the spreadsheet bound­
ed by the area defined with the cell 
positions D2 to D 13 and a cross to F2 
to Fl3. To accomplish this, use the 
instructions above and type in 
Listing 2. Save it under the name 
BLANKll / VC. Now, whenever you 
want to blank the above cell 
positions, load your BLANKI l/VC 
command file and the task is done. 

Inserting Formulas or Values 
A second major use of VisiCalc 

command files can be to insert long 
formulas into any cell position in 
your favorite spreadsheet. For 
example, assume that you wish to 
insert the formula + Al*((A69/ F44)* 

@ABS(C3)) into a number ofspread­
sheets. To save this as a command 
file, set the column width equal to 30 
(I GC 30 ENTER) , follow the 
instructions at the beginning of this 
article and type the formula in cell 
position Al. Whenever you need that 
particular formula, load the 
command file. Note that it is not 
required that the receiving 
spreadsheet have the same column 
width as the one used in creating the 
command file. On the Model I, after 
loading this command file you will 
be unable to edit the line. So, this 
command file may be of limited 
value. Model III users will be able to 
edit the inserted formula at will 
using the I E command. 

An ERROR message will occur at 
the position where the formula is 
inserted. This error message can be 
removed by placing values at the 
appropriate reference points or 
changing the references in the 
formula. 

A third possible command file use 
is to store specific values or formulas 
in predetermined cell locations. 
Let's assume that we want to store 
the formula in cell position G 19. 
Following the above instructions, 
type "> G19:" in position Al. In A2, 
type the formula using the label 
format. After storing the command 
file, load it and you should see the 
formula stored at position G19. 

Setting Mass Formats 
Assume that you wish to format 

the first ten lines in column F with a 



VisiCalc 

$ format. Create the comma nd file 
from Listing 3. Load the comm a nd 
file and the $ format is established. 
The command fi le could be modified 
to format each of the ten lines in 
differing formats by ch a nging the 
command fo llowing the co lon in 
each cell position. 

Precautions 
Although the VisiCalc ma nual 

indicates that command files should 
not be saved with a VC suffix, I find 
it much more convenient to save 
them with a VC suffix so th at I can 
read my disk directory from the 
VisiCalc progra m. Files which do 
not h ave th e VC suffix cannot be 
read directly from VixiCalc. 

All comma nds must be typed 
using the label format that is 
viewable between the cursor. When 
creating comm and fi les to save long 

for mul as or co mma nds, set the 
column width wide en ough to 
accommodate th e length of the 
formula or comm ands . Only the 
portion viewable between the cursor 
is saved in the command fil e. 

The command file sh ould be typed 
either in one row or one column . Do 
not mix the two! I suggest that you 
develop your own style and stick to 
th at format. 

Do you ha ve a favorite comm and 
file th a t you would like to share with 
other readers , or a question related 
to VisiCalc? If so, write to me in care 
of 80-U.S. Journal , including a 
SASE if you des ire a reply . I want to 
repeat the challenge I made several 
issues back: Has a nyone been a ble to 
patch Model III VisiCalc to run on 
Model I using TRSDOS? 

VisiCalc is a regis tered trademark 
of VisiCorp. 

What do people 
who've used the 

NEW amber or green 
replacement CRT's 
say about them? 

" I was rather surprised when I 
received the picture tube - I 
placed the order on Friday and 
I received the tube on Monday! 
Thanks very much for such won­
derful service. 

"After reading the instructions 
wh ich I found very clear, I de­
ci ded to change the tube myself. 
It took me 40 minutes to have 
this beautiful tube working with 
no problems whatsoever.. 

" I am simply delighted - it does 
everything you mention in the ad . 

"Thanks again for a wonderful 
product." 

Harold E. Lange 
Miami , Florida 

"Remember the night you worked 
into the wee hours coding and 
debugg ing that super adventure 
on your TRS-80? Or the time you 
had to turn out that 30-page, 
end-of-the-year report with your 
word processor? Remember how 
tired your eyes became? 

"The Langley-St .Clair Soft-View 
CRT combats this woblem... 

" It was only after using the 
computer for an extended time 
that I fully appreciated the pleas­
ure of fatigue-free viewing . I be­
came accustomed to the subdued 
amber screen very ' quickly, tend­
ing to be unconscious of the 
color and of the absence of 
flicker and glare until forced to 
use a standard ma,chine. Having 
used the amber CRT, I found the 
black-and-white screen harsh and 
discomforting ..." 

Dave Smith 
Review in 80 Microcomputing 

LSIS '1 NEW SOFT-VIEW 
REPLACEMENT CRT 

FOR THE 

FULL STORY, 
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Listing 1 - VisiCak 	 A 17 
Al 8Ce l l Entry 
Al 9 
A20Al II /DR 
A21A2 II /DR 
A22A3 II /DR 
A23A4 II /DR 
A24A5 II /DR 
A25A6 II /DR 
A26A7 II /DR 
A27A8 II /DR 
A28A9 "/DR A29AlO II /DR 
A30 

Listing 2 - VisiCalc A31 
A32 

Ce l l Entry A33 

Al ">D2: /B 

A2 ">D3:/B 
 Listing 3 ­
A3 ">D4: /B 

A4 ">D5:/B Ce 1 l 

A5 11 >D6:/B 

A6 ">D7:/B Al 

A7 11 >D8: /B A2 

A8 11 >D9:/B A3 

A9 ">DlO:/B A4 

AlO ">Dll:/B A5 

A 11 11 >Dl2:/B A6 

Al 2 ">E2: /B A7 

Al 3 ">E3: /B A8 

Al 4 ">E4:/B A9 

Al 5 11 >E5:/B AlO 

Al 6 ">E6:/B Al 1 


">E7:/B 
">E8: /B 
">E9: /B 
">ElO:/B 
">Ell:/B 
11 >E12:/B 
">F2:/B 
">F3:/B 
">F4: /B 
">F5:/B 
">F6:/B 
">F7:/B 
">F8: /B 
">F9: /B 
">FlO:/B 
">Fll:/B 
">F12:/B 

VisiCalc 

Entry 

">Fl:/F$ 
">F2:/F$ 
">F3:/F$ 
">F4:/F$ 
11 >F5:/F$ 
">F6:/F$ 
">F7:/F$ 
11 >F8:/F$ 
11 >F9:/F$ 
">Fl0:/F$ 
">Fll:/F$ 



What's significant? 

The analysis of variance: ANOVA 

Models 1/11/111 

The discovery in 1908, by an Irish brewmaster who 
masqueraded under the pseudonym of"Student", of the 
relationship between the mean of a population and the 
variance of that population about the mean value 
(known as the t-distribution), revolutionized the 
statistical treatment of small samples. It made possible 
reasonably accurate estimates of the difference between 
large groups based on small samples drawn from these 
groups. 

The "t" test of statistical significance remains a major 
method of evaluating differences between two sets of 
samples. Because it is limited to comparisons oftwo sets 
(treated and untreated, early and late, large and small, 
etc.), its utility is limited. A more powerful tool was 
developed from the t-test in the 1920s by individuals 
concerned with the statistical evaluation of the results 
of agricultural experimentation, especially field plots. 

This tool , called the Analysis of Variance or ANOVA, 
has turned out to be extraordinarily useful in 
determining whether several populations, either ones 
occurring naturally, or ones which are created by 
treatments applied to an originally uniform population, 
are significantly different. It allows the researcher to 
examine a relatively small number of samples, or 
replicates, from these populations. The utility of 
ANOVA is by no means limited to agricultural research. 
It is adaptable to a very wide variety of demographic, 
industrial and fiscal problems as well as various types of 
experimentation. 

ANOVA designs exist in many different forms, some 
of which are so sophisticated as to be incomprehensible 
to the non-biometrician. The original, simplest form is 
straightforward, easy to analyze and very usefµl in the 
evaluation of many different types of data. 

This form of ANOVA, called the completely 
randomized block design, is analyzed by the program 
listed here. The randomized block design, called 
completely, because no restrictions are placed on the 
selection of samples as replicates, can be used to 
evaluate any number of populations (called treatments 
here because the program is used in analysis of 
experimental results) with any number of replicated 
observations ofeach treatment. Since a largernumberis 
seldom encountered in our work, and because (with 
certain types of data) overflow problems become acute 
with large numbers of treatments or replicates, this 

Randolph Townsend, Riverside, CA 

Table 1 - Definitions 

DF [degrees of freedom]. Usually the number of 
items or observations in a given set minus 1 (n-1), 
used as a divisor in determining mean squares. 

F value. The ratio of the mean square for a 
treatment to the mean square not accounted for by 
some known factor, e.g., the residual mean square 
or mean square for error. 

Mean . An average. Total of all items in a given 
treatment divided by the number of items. The 
usual symbol is X. 

Mean Square. The sum of squares for a given 
group divided by the degrees of freedom for that 
group, usually designated s2

• The Standard 
Deviation (s) for a group is equal to the square root 
of the mean square. 

Q value. Used in comparison of differences 
between means. Q = (Xmax-Xm;n) 7 Sx. Having 
looked Q up in a table (included as data in this 
program), we can calculate D, the difference 
between two means required for significance at the 
5% level, by D = QXs. 

Significance. Statistical evaluations such as 
"F" and "t" use the null hypothesis, i.e., it is 
assumed that the values being tested come from 
the same population. If the ratio of the variance of 
the population whose mean is being tested to that 
due to error exceeds certain values based on the 
laws of probability, the null hypothesis is not 
proven and the test is said to be significant. A level 
of probability (the odds that the difference did not 
occur due to chance) is usually appended to an 
evaluation of significance. In this program, the 
0.05 (19/ 1) level is used. 

Sum of Squares. The sum of the squares of the 

deviations of individual values from the mean 

value of a given population. This is usually 

obtained by assuming a mean of zero, squaring all 

the values in a group and correcting for the fact 

that the mean is not zero by subtracting a 

correction factor (C) obtained by squaring the total 

of all values in the analysis and dividing by the 

total number of values C = ( X)27N. 
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ANOVA 


program is dimensioned for 20 treatments and 20 
replicates. In our work, it is most commonly used for 
three to four treatments with ten to fifteen replicates. 
Some portions of the program (like the "Q" data table) 
have an even more restricted size. For machines with a 
small RAM capacity, the dimensions in line 40 can be 
changed from 20 to 10 or even less, except for Q, which is 
dimensioned for the data table in lines 1050 to 1230. 

Line 50 converts the somewhat garbled DATE$ of the 
Model II to a neater form and, if you prefer, it can be 
replaced on any of the TRS-80s with a simple DATE$. 

The input of an experimental description and 
treatment names uses a small subroutine (lines 1430 to 
1470) rather than the BASIC input command. At a 
relatively small cost in memory, this permits the use of 
commas, colons and periods in the title and names 
without the usual "extra ignored" remark. 

The program is designed to input data stored on disk 
by other programs or input from the keyboard, in which 
case an option to save the data is included. If data are 
stored by another program, note that it must include 
treatment number, replicate number, names of 
treatments and data arrayed by treatment and replicate 
in the order shown in lines 140 to 150. If the data are 
entered from the keyboard, a correction routine is 
available in lines 230 to 260. 

However the data are entered, computation starts on 
line 320 and terminates at line 400. The computation is 
standard (see the reference or any statistics text) 
involving obtaining the sums and sums of squares of the 
whole array and of treatments and replicates 
separately. 

The results are printed out on the screen and then on a 
line printer. If a large number of treatments are 
encountered, an input query after line 540 may be 
desirable to prevent the ANOVA table from scrolling off 
the top of the screen. 

The printout (Figure 1) gives the data and identifying 
title followed by an ANOVA table (Figure 2) providing 
the sums of squares (corrected for the assumption made 
in computation that the mean is zero), the degrees of 
freedom and the mean square (the ratio of sum of 
squares to degrees of freedom) associated with 
treatments, replicates and the residual (error) term. The 
mean squares for treatments and replicates, divided by 
the residual mean square, give the "F" ratio, the 
significance of which may be evaluated by the use of an 
F table (see reference). Since the primary interest is not 
in whether some treatments are significantly different 
from some others, but which treatments are 
significantly different from which others, the program 
proceeds to calculate Duncan's "D" value using 
Duncan's table of Q values which are derived from 
Student's t value (see reference). The Da value, 
calculated by multiplying the square root of the residual 
mean square divided by the number ofreplicates by the 
Q value from the table included in the program, is used 
to evaluate the significance of differences between 
treatments. 

This process is actually best done by inspection, using 
as a basis the principle that treatments whose mean 
values do not differ by more than Dare drawn from the 

same population (confirming the null hypothesis) while 
those which do show greater differences are 
significantly different. The significance being 
estimated with this table of Q values is at the 5% level, 
i.e., P < 0.05. This is to say that the chances are 19 to 1 
that the difference is a real one, based on the sample size 
used. Stated another way, if the experiment was 
repeated twenty times, a difference of this size should 
occur by pure chance only once. 

As a convenience and since, in most analyses of 
variances, a large number of different populations are 
not found, the program does a minimal job of identifying 
different populations. This is done by sorting the 
treatment mean values in descending order. For this 
purpose, the subroutine at lines 1260 to 1420 arrimges 
the means in their rank order, moving the treatment 
name with its mean value. Lines 570 to 600 separate 
three levels of different populations. All treatments are 
assigned DI$(1) or "a," which was read in from data line 

Table 2 - Procedures for RBANOVA 

Before running the program, the data to be 
analyzed should be organized into an array like 
that which will be entered. That is, the treatments 
are in sequence and the replicates are in the same 
sequence in each treatment. 

After entering "RUN", there is a slight delay 
while the table of"Q" values is reaqin, after which 
you are asked for an experimental description. 
This can be as terse as you like, but will 
accommodate up to 253 characters. If more text is 
needed, a second opportunity is offered. If not 
needed, simply press ENTER. 

You are then asked to name the treatments. This 
is limited to 20 characters by the dimensioning of 
the printout. After treatments a:re named and the 
number of replicates entered (the program 
assumes that the same number will be present in 
each treatment), you are asked to enter the data in 
order. After data are entered, an opportunity to 
correct erroneous entries appears. If an error is to 
be corrected, enter the number, not the name of the 
treatment, and the number of the replicate in error. 
When the data are all correct, an "N" answer to the 
error question leads to computation and display on 
the screen of the analysis. If a printer copy is 
needed, a "Y" response to the "HARD COPY" 
question reproduces the same screen display on 
the printer. If a copy of the data array is needed, a 
"Y" response to the final question produces this. 
To repeat the analysis, "RUN" is required again, 
although a GOTO at the end of the program 
leading to the screen clearing line at the start 
would avoid the wait while the "Q" table is read 
again. 

The entries which ask for a "YI N" response use 
an INKEY$ response and do not need an ENTER 
to follow, but all other entries do require an 
ENTER. 

May, 1983 73 



ANOVA 

1240. A mean value which differs from the highest mean 
value (Ml(l)) by more than the D value is identified and 
that value (and lower mean values) are assigned the 
designator "B." 

The process is repeated once more, with any values 
differing from both the highest, and some other lower 
value by more than D, being given a "c." These letters 
are printed with the mean values and the mean minus D. 
If inspection of the mean and mean minus D values 
indicates that more than three populations are present, 
the assignment of letters can be carried further by hand. 
The lowercase letters are conventionally used to 
represent populations significantly different at the 5% 
level. 

The printout offers an option to print the original 
data, which can be usefµl for record purposes and for 
studying the results of an analysis where a significant F 
value for replicates is found. This happens in cases 
where the randomly chosen replicates show some 
association or similarity between the individuals 
comprising a given replicate group as in the example 
given here. When this occurs, it is desirable to attempt to 
identify the reasons for this similarity of replicates in 
case some similar factors may be at work with the 
treatment values. 

This program, a relatively simple one of less than 150 
lines, has proven very useful in a biochemical 
laboratory, but should be equally helpful in a business or 
home environment, where confidence in the reality of 

New Release 

STILL ONLY 

$69.95 

For the TRS-80 Model I and Ill 
• Supports over 50 d lllerent popular printers inc lud· 

Ing OKIDATA Mlcrol ine 80, 82A, 83A, 64A, Oume, 
Centronlcs 737, 739, Radio Shack Une Printer IV, 
VI, Daisy Wheet II, EPSON MX·60, MX- 100, Grattrax, 
Graltrax Plus. Gemini-10, Geminl- 15, NEC PC· 
6023A-C, Spinwriter 5510, 5515, 5520. 5525. C . lloh 
Prowriter 8510, Starwriter FP­ 1500, F-10, Tee SSOOR, 
Smith·Corona TP· l , BrotherHA-1 , COMAEX Com­
Ailer CA-1 . IDS Microprism 480. and Dlablo 630 

• Supports proportional space righl-marg ln juslity ing 
on Centronics 737, 739. Radio Shack UnePrlnter1V. 
Daisy Wheel II , Grallrax Plus, NEC PC-8023A·C, 
Spinwril er 5510, 5515, 5520, 5525. C ltoh Prowriler 
8510, Slarwrller FP­ 1500, F-10, and Olablo 630 

• Powerful Malling U st and Mail·Merge capabili ties 
for personalizing standard lega l documents and 
Form Letters, handling lnl inile number o l data 
records per run, inlinite number ot data tields per 
data record, and data l ields as large as up 10 1000 
characters each . 

• Brand new feature called MZAP·PROCESSING", 
allows you to display and edit any l ype o l data or 
program file In "ZAP .. (byte-hexideclmal) format 

• Any character or symbol your prin1er can prinl , even 
dol g raphics, can be used in mid-tine printing wilh 
the Special Characler feature 

• Wrltlen in fast ZSO mach ine language wllh type· 
ahead key-stroke buffering for speed typi ng 

• Single key-stroke conl rol ol all editing funct ions 
for ease or use. 

• Continuous on-screen d isplay o l word counl. line 
count, and tree memory count 

• Superscrlpls, subscripts, underllned, bolded, ex­
panded end condensed type styles - combine and 
in1ermix wllhln a llne 

• Auloma l lcaUy justifies and word-wraps on the screen 
as you l ype 

• Search, Replace, and Global Search and Replace 
• Odd and even page user-delinabte headers, tooters. 

and page number tines, with automatic page 
numbering 

• User-delinable linespacing, sheet size, lop. bottom, 
lelt. and righl margins 

• Move blocks o l le1tt and copy blocks ol te1tl hom 
disk. to disk, and within lhe text 

• Eumine disk directory on any disk and kill l iles 
whlle editing 

• Power1ul lull-screen ediling features lor EDTASM 
and BASIC files. Including automatic renumbering 
of lines 

• Built in !unct ion to dump contenls of screen to 
prinler 

• Print-previewing lormats text. inserts headers, 
automatically numbers pages. elc on the screen 
without printing it on paper 

• Page by page pausing capabili ty lor sheel led 
pri nters 

• Supports both parallel and serial printers 
• Printer contro l code access. 
• Works with NEWDOS, NEWDOSSO. TASDOS, 

MULTIOOS. LOOS, and DOSPLUS - Single or 
Double Density 

• Compat ible with most all available spell ing checker 
programs 

~-----GUARANTEE-------. 
Many word processing systems claim theirs are the besl. but lew would dare guarantee them 
Nol us! We are confiden t thal ZORLOF fs lhe most usetul word processing system on the market 

for under $200 II you don't agree, rerurn i1 w llhin 30 days to r a l ull refund 

ANITEK SOFTWARE PRODUCTS 0 P 0 BOX 11 36 0 MELBOURNE, FL 32935 0 (305)259-9397 
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differences between samples of various kinds, such as 
the impact of specific advertisements on sales, the effect 
of home improvements (such as insulation) on energy 
use, the relationship between level of tire inflation and 
gasoline mileage and similar questions, can be a 
satisfying, even valuable, commodity. 

As an example of how the ANOVA can be used for 
non-scientific purposes, the sample ANOVA presented 
here is taken from records of natural gas use in my 
home. The treatments are six-month time periods, before 
and after certain improvements in the energy efficiency 
of the house were made. The replicates are not really 
random replicates at all, but are the total gas use in 
therms for the months of January through June in the 
years selected. It is noticeable that gas use is high in the 
January-March period, drops somewhat in April and 
May, and rises again in June because our air conditioner 
is gas powered. 

Since these replicates are not random, but represent a 
slice of varying climate which is similar in each of the 
treatment years, the F value of 9.59 indicates a 
significant difference between replicates. In this case, 
the significance is at the 1%level (P < .01) because the F 
required for that level of significance for 3 and 15 
degrees of freedom is only 4.56 (see reference). 

In this analysis, the order of the treatments is not 
altered by the ranking subroutine. The years were 
entered in the sequence in which they actually occurred 
and ' each resulted in a lower mean value. The 

Add 3-D to your 
VISICALC® 


(No, it's not a new video game.) 
Now, you can get a consolidation system for your 
VisiCalc program that lets you combine multiple 
VisiCalc 'pages' , and there's no need to learn a new 
system! 

Perform Hierarchical Consolidations 
• 	 Perform Time Period Roll-Ups 
• 	 Ask "What If" at Multiple Levels 

Customize Report Formats 
Word Processor Interface 

See your software dealer, or order directly from ABACUS 
ASSOCIATES, (713) 666-8146, 6565 W. Loop S., Suite 240, 
Dept. 13, Bellaire, TX 77401 

Visa/Mastercard , Call Toll-Free (800) 547-5995, ext. 170 

Apple II , II +, IIE, TRS-80 I, III ---$ 99.95 + 3.95 S&H 
Apple III , TRS-80 II 12/16, IBM PC--$139.95 + 3.95 S&H 

DEALER INQUIRIES INVITED 

http:PC--$139.95
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FEELTHE 
POWER... 

... Fealures ll'le lamou s Alari Jo vshc k 

... Wor ks wllhaU Mooello1t11svuems 
..- Coriipal1ble w1thilnvotheracussoues 
- Saves your kevooard trom aouse 

•.. E.1. per1ment 1n BASIC Use A ~ INPtOI 
~Complete readytoplugin•nduse 
• Model I plugsmlo KB 01 E I 
... Model Ill plugs mto 50 pin I 0 bus 

Price •ncluoes Joyshck .. Alona Interlace
ONLY S39.95 	 • 1n.muc11ons ,. Demo Progr;am hs11ng 
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FROGGER WEERD 
LICENSED BY SEGA FROM BIG FIVE 
TAPE :S19.95 OISK:S22.95 TAPEORDISK: $ 19.95 

THE BEST FOR LESS 
As you can see. all th ~ bes t games from the top 
produc ers are j oys t ick compa tibl e. These 
ga mes are fu n w i thou t the j oys ti ck but we hope 
th at you are one of th e many th o u s~ n ds who 
enjoy the advantage of real joys t ick ac ti on. 

Now you can deduct up to 20% on the price of 
games: bu y any 2 games deduc t 10%. bu y any 3 
games deduc t 15%. bu y any 4 ga mes deduct 
20% from ga me prices . 

TOP TEN 
1. SCAR FMAN All time l a 11 011 1e 
2. PANI K Remarka ble Vo ices 
3. PENETRATOR R.,e ,.,,ews 
4 . ARMORED PATROL Supo'30 g<aoh«s 
5. CATERPILLAR Good•end.roon 
6. CRAZY PAINTER Uniqu e game concep1 
7. DE FENSE COMMAND Tough sr'uggle 
8. STELLAR ESCORT Fas 1and c nallengrng 
9. ROBOT ATTAC K W•l h •o•ce 

10. SEA DRAGON Amazrng ··seascape .. 
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1ormat1on ano tly Slrd <_;nt at vou' Vou obOve tne g1ooe you mtercepl Sov1e1 
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inrougn ine casseue pon W11n 1us1a 
llano laser m a 1emo1e soace s1.i11on 
you encounter armeo rooots Some 
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scro11s oy se•ecl one ol many 1.inamg 
s1gn1s r11e more penlous 1he soot tne 
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GAME PRICES 

A: TAPE: S15.95 DISK· S19.95 
B: TAPE: S19.95 DISK · S24.95 
C: TAPE: S24.95 DISK ·S24.95 

TAPE: Modet 1&111, 16K leYel 2 
DISK: Model 1&111. 32K. 1 Disk 
All games are 1oysticlc compat· 
ible or may be played using arrow 
keys. 

SUPERNOVA 
tister01m '•oat tlf'l n0us1v drouno ine 
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Add $2.00 per order for shipping/handling. 
We accept Visa, Masterca rd, Checks, M.O.Toll Free Order Line C.O.D. · Add $3.00 ex Ira. 
N. Y. Res idents add sales tax.800·221•0916 	 Ol'e rseas, FPO, APO: Add 10% 
6ealer discounts an Hable. 
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UPERkCounl ~VINGSa WHERE S
QUALITY PROGRAMS 
MEETCOMPETITIVE PRICES 

2701-C W. 15th• SUITE 324 •PLANO, TX 75075 • (214) 680-8268 

SPECIALIZING IN OPERATING SYSTEMS, 

UTILITIES, AND BUSINESS SOFlWARE FOR THE TRS-80 COMPUT RS 


Includes Operators Manual 
and 2nd Backup Disk 

Experience a legend with the 
program voted asthe outstanding 

utility of 1982. 
MOD I or MOD Ill 
Protected Media 

POWERDRIVER $29.95 
: .. . . 
NEWI PRINTER :RS 

This new generation of custom printer drivers 
allows you to ut ilize al l of SUPERSCRIPSITS fea­
tures wi th your EPSON PROWRITER and C ITOH 
F-1 o STARWRITER printers You can now utilize all 
of the printers custom featu res such as compressed 
expanded and proportional print unde rlin ing. bold· 
face super-scripting and sub-sc ri pt ing All drive rs 
can be called fro m wit hin SUPERSCRIPSIT at 
··document open time" Order by printer desig~a t io n 
as follows 

POWERDRI VER E 
POWERDRI VER P 
POWERDRIVER S 

EPSON MX70 '80 ' 100 
C ITOH PROWRITER 

C ITOH STARWRITER 

MOD I or MOD Ill 

MUL TIDOS 1.3 A 

MODI 
MODI DD 
MOD Ill 6395 
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LDOS 5.1 

9 llTIUlY PROGRAMS TO ENHANCE YOUR LDOS LIBRARY 

PMOIJ/CMO 
PCHECK/CMO 
PFll!/CMO 
PVl.VCMO 
PCLEAIVCMO 
PSS/CMO 
PllEFllRM/CMO 
PMAP/CMO 
PASSGO/CMD 

DISK MODIFICATION UTILTIY 
DIRECTORY CHECK UTilllY 
DIRECTORY REPAIR UTIUlY 
SECTOR VERIFICATION llTIUlY 
DISK CLEANUP UTILITY 
FILE SECTOR STATUS 
REFllRMAT WflltOUT ERASE 
DISKEm AND FILE MAP 
PASSWORD REMOVAL 

A hrand new concept POWERDOT allows you to 
crea te hi-resolution screen prints on EPSON 
1GRAFTRAX & GRAFTRAX+I C ITOH PROWR ITER . 

You can draw d irect ly u r1 you r screen which is a 
'pictu re window.. of a much larger d rawing c:i rea and 
move the window to ot her areas of the drawing 
Your only limitations are imagination and disk 
space The completed drawing is dumped to the 
above printers by reduc ing and transforming th e 
complete graphic pixels to single hi-res dots 
Use the same disk for hootin g on MOD I or MOO Ill 
Designers archi tects engineers and art ists wi ll 
love th is unique d rawing p rogram 

MOD I or MOLJ 111 

10°/o SAVINGS ON 

SuperDirectory 

A great new aueetory ptog1am with tis own 
ooerahng sys1emwunenbyVernon Hes10• This 
P109ram will read any 005 tne1e 1s. oven tompat· 
ab•l•1y be\wBl!n Model I and Model 111 ,The M odel I 
p<ogram can read most Modal 111 disk s and 1he 
Model 11 1program can read mos t Model I disks 
80 1rack doubledens•ly•s also support11d 

~?s~ ~~~~~:;11~!':nc~:~~~ ~l~i'~&'~'E~~C~ 
11 .... .11 so rt (•n seconds) bV d•Sll number p ro911m 
ni1mer1rn1rks e•len11onsorcatago11es You can 
ey11n1dd 1 2Scha1ac111rdesc11pt1onol eac:h 
progtam Spec1a1p11n11ou11nestor dlt111r11nt__,.___ punters 

AT LAST! 
A point of sale 
inventory, cash 
register and 
accounts receivable interactive ALL SNAPP-WARE system with invoicing. Prints sales 
summaries by code and sales person. 
Daily, weekly and monthly. Requires 
2 Drive MOD Ill minimum with 3 Drive 

SEE SNAPP-WARE AD IN 
THIS ISSUE FOR PROGRAM optimum. Small businesses will adore 

this outstanding program. DETAILS. 



POWER MAIL 
: .. . . 

Manulaclurer·s Suggesled Lisi 
OiskCounl Oala Special 

99 95 
74 .95 

I SAVE 25% 
~ 

Powermail is a highly sophist icated mas mail ing 
system designed to run under all of the popular OOS's 
currently available lor the Mod I or Mod Ill. The 
program is wri tten entir ely in machine language for 
max imum operation speed, and occupies only 4K of 
the avi alab/e RAM in your computer Th ere are no 
slow periods when Powe rmail is running New 
fea tures have been added to the prog ram that others 
have always lacked. You now have the ability to kee p 
tr ack of mailings using the 24 'flags' that are in· 
corporated into the Powermail program. The 
Powermail system will handle a f ile up to 8 
megabytes, o r 65535 names, whichever is smaller 
The pr ogram will also sort the entire max im um fil e size 
and open up to 168 fil es simultaneous ly during the 
pr ocess. Author Kim Watt MOD 1or MOD Ill 

PCHECK/C MD 
PFIX/CMD 
PREFORM/ CMD 
PVU/ CMD 
PERASE/CMD 
PMOVE/ CMD 
PD IRT/ CMD 
PASSGO/ CMD 
PUN/CMD 
PE X/CMD 
PMOD/ CMD 
PFIND/ CMD 

PCOMPARE/ MD 
PCLEAR/CMD 
PSS/CMD 
PMAP/CMD 
PMX/ FL T MX80 
PHELP/ CMD 
PBOOT/CMD 
PFIL T/ FL T 
DVORAK/ FLT 
DVORAK/ JCL 
CODE/ JCL 
DECODE/ JCL 

MOD I 01 MOD Ill 

The latest rev1s1on to an 
excellent operating system, 
DOSPLUS 3.5 packs even more 
features than its predecessors. 
Review the current ads for its 
benefits. Available for MOD I 
single or double density and the 
MOD Ill. Now compatible with 
most other systems. 

Retai l Sale 
JOVIAN MOD 1/ 111 24 95 21 .95 
FROGGER MOD I/I ll 22 95 20.49 
DEMON SEED MOD I/ Ill 19 95 17.95 
CATERPILLAR MOD 1/ 111 19 95 17.95 
CHICKEN MOD I/Il l 1995 17.95 

Buy any 2 and deduct 
an additional 
from sale price 10°/o 

MICROTERM 

POWERDRAW 
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MICR0·80 

TRS·SO 
A MUST FOR THE SERIOUS COMPUTERIST , 

MACHINE BE VELED 
EDGES 

READY TO INST All 

SEL F BONDING 

DUSTPROOF SEAL 

OPTICALLY CORREC T 

NO DISTORTION 

REDUC ES EYE 
FAT IGUE 

SHATTER PROOF 

ENHANCES IMAGE 

PREFERRED BY COMPUTER PROFESSIONALS 
EVERYWHERE 

OPT~C[]m --··-·-·--- .... 

214-680-8268 

DISKCOUNT DATA 
2701-C W 151h St Suite 324 
Plano TX 75075

I Ollice Hours Mon-Fri 9 AM lo 9PM
I Send Cash Check or Money Order 
I We Glad ly Accepl Visa & Master Card 

I NAME: PHONE # : ___

IADDRESS:---------- ­

' CITY.STATE.ZIP: 

8MOD I 600 BAUD WITHOUT NU LLS, MODlll 
4800 BAUDeTRANSLATION TABLES FOR MOST 
APPLICATIONSeAUTO DIAL SUPPORT-RE· 
MEMBERS NUMBERS WITH THE TOUCH OF A 
KEY e 10 USER DEFINED KEYS- TRANSMIT UP 
TO 64 CHARACTERS WITH THE TOUCH OF A 
KEYeCAN EXECUTE MENU COMMANDS 
WHILE STILL RECEIVING DATA8FILE TRANS· 
FER IN ASCII OR NEW ERROR FREE DIRECT 
FILE MODEe DOS COMMANDS FROM MENU 
WITHOUT EXITING PROGRAM830K CAPTURE 
BUFFER W/48K MACHINEeSUPPORTS HAYES. 
RS MODEM # II , LYN X AND MICRO·CONNECT· 
ION MODEMS. 

A lull screen graphlCS editor PowerORAW is 1OO"u assembly tanguage You 
can create screens ol graphics save IO disk merge them run 1n seQuence 
like a movie merge 1e•t w11h graphics and wrote your own game OI' business 
apphcahon screens• 
PowerORAW saves 91aph1cs tod1Sk or tape so lh<i1 they can be recalled a1 a 
la ler 1rme 1n the following formats 
01 CONDENSED TOKENS 
t) EOAS Source file format 
21 EOTASM Source l1le lormat 
31 BASIC data slatements 
4\ BASIC slnngs 
5) BASIC arrays [New m ve1 s1on 1 J•1 
61 Load File FOl'mat 
Many mo1e teaturesi Completely cu1so1 contfolled PowerORAW comes 
complete wilh PORAWICMO as well as 1hree ollre1 u!t11t1es written by Kim 
101 e•tend1ng the use of Powcr01aw AlsohasJ p11nter dnve1s mclud1nr.i one 
1ha11s spec1hcallywn11en lo1 1heEpsonprmte1 with 01 w1thoutGrall1ax• That 
means all the g1aph1cs you design may be prmted out PERFECTLY on your 
printer' Works w•lh 1ovs11ck also 

The Newest Bulletin Board 
Communications Network 

Your compute1 becomes a m1m-commumcal1ons 11e1work MICROBO allows 
a person 10 e•change messages or 1n lormat1on via 1he telephone 
Access can be completely public p11va 1e to authorized users or limited to 
certain 1nd1v•dua1s MICR0·80 can leave messages on anolher 1ermlnat 
achng as a rapid electronic mailman 
MICRO-BO provides some 01 the most advanced and mos1 corwen1en1 
teatures ever •ncoroorated 1n a microcomputer bulletin boa1d syslem 
inctudmg 
Message relo1mattmg to screen width 
Users may send pnvale messages that may be 1ead only by lhe ackl!essee 
Mulh·levet system secu111y allows up to 15 teveJs ol secu111y m both the 
message base and the upload/ download database 
MICRO·BO ~remembers · each regular user and stores terminal 1nlormahon 
securtly access levels last message re111e11ed du11ng last call etc 
lnd1v1dua1 user passwords 
Users may ' upload· 01 1fansm1! data and p1ograms Mes to MICRO-BO 
These programs may then be downloaded to other MICRO 80 users 
MICRO-BO is self mamta1n1ng Me ssage space is automatically reclaimed 
when messages are deleted 

MOD lor Ill 

EYE EASE GREEN CRT SCREEN FOR 

• 

• 

SPECIAL OFFER 

Any order of $100 or 
more from this ad will 
receive one choice of 

the following 
absolutely 

FREE 

A. 	Green window 

MOD 1/11/111 

8. 	PowerDRAW 

C. 	PowerDRIVER E, P, 
or S 

Please select one only 
Note: Orders of LOOS 5.1 do not 
qualify since the Master Mechanics 
set is already included at no charge. 

More Specials 

PROGRAM NAME RETAIL SPECIAL 

THE MA STER MECHANI C SET FOR LOO S 39 95 34 95 

BASIC/S SYSTEM MOO I/MOO Ill 89 95 65 95 

MZAL MOO I/ MOO 111 149.95 129.95 

MAKE 80 MOO I 14 95 12 95 

MAKE 80 MOO 11 1 29 95 24 95 

POWER TE RM MOO I/MOO Il l 29 95 24 95 

SCRIPLUS 30 MOO I/MOO Ill 39 95 29.95 

STBO 111 MOO I/MOO Ill 150 00 124 95 

MULTIOOS WITH EA SY ZAP MOD I/MOO Ill 99 95 84 95 

BOO KS & WHATEVER 

SUPER UTILITY TECH MANUAL 2.2 z.. 14.95 11 95 

INSI DE SUPER UTILITY+ 2.2 z . I 9.1l5 15 95 

THE CUSTOM TRS-80 . .. . 29.95 26.95 

SOFTWARE AUTHORS 

DiskCount Data may be interested 
in marketing your program. Send 
evaluation copies to address 
below, Attn: Software Evaluation 
Dept. We are interested in high 
quality programs. 

I VISA OR MC#: EXP. DATE__ 
I Please add $3 00. !or poslage and hand ling J 
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preinsulated year saw a mean use of 153 therms per 
month. The addition of ceiling insulation to bring the 
house to the R-19 standard in California had a slight, 
but not significant, effect on average gas use. The 
installation of rolling insulated shutters on some large 
windows caused a further decrease in gas utilization, 
but the difference was still not statistically valid. Only 
when a new, heavy shake roof and two wind turbines 
were installed did the use ofgas drop to a level which can 
confidently be attributed to more than chance. In this 
case, the fourth mean is followed by both b and c, 
indicating that it is different from treatment 1 and from 
treatment 2, although not from treatment 3. The 
improvemen~s, of course, each contributed to the final 
result and the last treatment's efficacy is approximated 
by the 40-therm difference between it and gas use before 
the roof and ventilator installation. Although this 
difference is smaller than the D value, it is not 
statistically significant. 

Reference 
Snedecor, G.W. and W.G. Cochran, Statistical 

Methods, Sixth Edition. Iowa State University Press, 
Ames, IA (1967). 

Figure 1 - Sample Energy Data for RBANOVA 
Program Input 

llPLICATI 
3 • 

Pl!llSULATlO• 211.00 lH.oo 149.00 101.00 118.00 lS9.oo 

llfSULATI 1-19 lU . 00 176.00 137.00 96.00 97.00 211.00 

IOLL. SBUTTllS 176.oo 174.oo 1os.oo n.oo 61.00 u1.oo 

IOOF/VllTS 161.00 112.00 lll.00 )).00 23.00 20.00 


DATA lD • llllC:T 

Figure 2 - RBANOVA Output 

rr t 20 Aua 1992 
US! OP IATUIAL CAS 11 TlllKI Pll MOITH AS .ur&CTID IT COISllVATlOI MIAIUl!S 
llPLICATU All THI HOITBI JUUAIT THIODCB JUI& II THI 01011 LllTID 

AIOVA 

SOUICI SI DP KEA•. SQ. 

Tl!ATM!IT 209)).2 3 6944. )9 9. 0204 2 

llPLJCATI 36924. 7 ) 7)94.9) 9. S9266 

llSIDUAL l l S47. 9 ls 769.812 

TOTAL 69lOS. 6 2l 


STARDAID 11101 or A Tl!ATMllT MIAI. 11 . )27) 

DUNCAI' S Q YA.LUI • 4, S6 

DUllCAl'S 0 9ALUI • SJ.6S27 


IA.Ill TllATMllT ..... MIAl-D POPULATIOI 

PllllSULATIOI Ul. 167 101. Sl4 
llfSULATI 1-19 U0.9ll 99. 1907 
IOLL. SHUTTlll 120. 333 69. 6107 . 
IDOP /VllTI 90. ll3l ze. 6107 be 

Program Listing for RBANOVA 

10 REM ANALYSIS OF VARIANCE - SIMPLE RAN 
OOMIZED BLOCK - CALLED 'RBANOVA' 
20 REM SEE SNEIXX>R AND COCHRAN, STATISTI 
CAL METHODS, 6TH ED. CE. 10 (C) 1982 R. 
'1.'WNSEND 
78 80-U.S. Journal 

30 CLEAR 5000 
40 DIM X(20,20),Sl(20),S2(20),T$(20),Q(2 
0,10) 
50 Dl$=LEFI'$(DATE$,3):D2$=MID$(DATE$,7,2 
):D3$=MID$(DATE$,4,3):D4$=MID$(DATE$,9,4 
) : B$=Dl$+" "+D2$+" "+D3$+" "+D4$ 
60 FOR I=l'I'Ol8:FOR J=2T010:READ Q(I,J):N 
EXT J:NEXT I 
70 FOR I=lT09:READ D$(I):NEXT I 
80 CLS:PRINT TAB(20) "ANOVA: CCX'1Plli"'I'E RA 
NIXMIZED BLOCK" : PRINT 
90 PRINT "ENTER DESCRIPI'IVE TITLE OF EXP 
ERIMENT ";:GOSUB 1430:A$=XX$:PRINT 
100 PRINT "ENTER ADDITIONAL INFORMATION 
ABOl.IT EXPERIMENT ";:GOSUB 1430:C$=XX$:PR 
INT 
110 PRINT "ENTER DATA FROM DISK, Y/ITT "; 
:GOSUB .i..250:PRINT Y$ 
120 IF Y$="Y" THEN 130ELSE IF Y$="N" THE 
N 170EI.SE 110 
130 INPUT "ENTER DATA ID";Z$ 

11 I 11140 OPEN ,l,Z$:INPUT#l,N,M:FOR I=lTON 
:INPUT#l,T$(I):NEXT I 
150 FOR I=lTON:FOR J=lTOM:INPUT#l,X(I,J) 
:NEXT J:NEXT I 
160 CLOSE l:GOI'O 330 
1 70 INPUT "ENTER NUMBER OF rrREATMENTS"; N 
180 FOR I=lTON:PRINT "ENTER NAME OF TREA 
TMENT ";I; :GOSUB 1430:T$(I)=XX$:PRINT:NE 
XT I:PRINT 
190 INPUT "ENTER NUMBER OF REPLICATES";M 
200 FOR I=lTON:~"OR J=lTOM 
210 PRINT"ENTER VALUE FOR ";T$(I) ;" TREA 
'.rrvlENT, REPLICATE";J; 
220 INPUT X(I,J):NEXT J:PRINT:NEXT I 
230 PRINT "ANY ERRORS, Y/W. II i :GOSUB 125 
0:PRINT Y$ 
240 IF Y$="N" THEN 270ELSE IF Y$="Y" THE 
N 250ELSE 230 
250 INPUT "ENTER TREATMENT AND REPLICATE 
NOS.";I,J 

260 PRINT "VALUE FOR TREATMENT II i T$ (I) i II 
REPLICATE ";J; :INPUT X(I,J) :GOI'O 230 

270 PRINT" SAVE DATA ON DISK, Y/N? "; :GOS 
UB 1250:PRINT Y$ 
280 IF Y$="N" THEN 330ELSE IF Y$="Y" THE 
N 290:ELSE 270 
290 INPUT "ENTER DATA ID" ; Z$ 
300 OPEN"O",l,Z$:PRINT#l,N,M:FOR I=lTON: 
PRINT#l,T$(I):NEXT I 
310 FOR I=lTON:FOR J=lTOM:PRINT#l,X(I,J) 
:NEX'T J: NEXT I 
320 CLOSE 1 
330 FOR I=l'I'ON:FOR J=lTOM:Tl=Tl+X(I,J) :T 
2=T2+X(I,J)A2:NEXT J:NEXT I 
340 FOR I=lTON:FOR J=lTOM:Sl(I)=Sl(I)+X( 
I,J):NEXT J:NEXT I 

http:170EI.SE


ANOVA 


350 FOR J=lTOM:FOR I=l'I'ON:S2(J)=S2(J)+X( 
I,J):NEXT !:NEXT J 
360 CF-=TlA2/(N*M):T0=1'2-CF 
370 FOR I=l'I'ON:TI'=Tl'+Sl(l)A2:NEXT !:TR=( 
TT/M)-CF 
380 FOR J=lTOM:Rl'=R'I'tS2(J)A2:NEXT J:RR=( 
RT/N)-CF . 
390 Nl=(N*M)-l:N2=N-l:N3=M~l:N4=Nl-N2-N3 
:ER=T0-TR-RR 
400 Fl=(TR/N2)/(ER/N4):F2=(RR/N3)/(ER/N4 
) 
410 CLS 
420 PRINT B$ :PRINT A$ 
430 PRINT TAB(30) "ANOVA" 
440 PRINT''-------""'.'-...------------------ ­
~--------~---------~--------·~ 
450 PRINT"SOURCE" ;TAB(l2) ("SS" ;TAB(22); II 

DF" ;TAB(42); "MS";TAB(52); ";F" 

~0 PRINT "TREA'IMENT"; TAB( 10):TR; Tl\B( 20) 

;N2;TAB(40)TR/N2;TAB(50) Fl 

470 PRINT "REPLICATE";TAB(l0):RR;TAB(20) 

N3;TAB(40)RR/N3;TAB(50) F2 

480 PRINT "RESIµJAL"; TAB( 10) ER; TAB( 20) 

N4;TAB(40) ER/N4 

490. PRINT "TOTAL" ; TAB( 10) ; T0; TAB( 20) Nl 
500 PRINT "-----.,..----------~--------..-
-------------------------- ·· 

·-1-·~Th~''j;'';~--·1-•1-·1-1 

IBM ELECTRONIC 50 ii. 

PRINTER! · 
(lucky thing) I 


I 

i 
I 

I
t 

·1t used to be only I 
a typewriter 

Your IBM Electronic type ­
writer can also be a printer. And 
your pomputer can do word I 
processing copy that looks as

1if it were printed on the paper 
instead of sprinkled on.

I Any computer with a Cen· 
i tronics printer port can do the . job elegantly with an interfaceI from Cybertext-the company II that c;:loes the microCOMPOSER 
I typesetting systems. 
• The nice price? Only $275.00! Installation is child 's play. Try
I it for ten days . Return for a re­l fund if not satisfied. 
• Check, Visa/Mastercharge or
1• COD. Order by mail or phonE) . 

I :n1~ Cybertext Corporation 
Box 860 Arcata . CA 95521 . . 

707,822· 7079LJ .[ 
,.._,,_,.._,,_,.__,.._,.,_,~,._..,._, 

510 :XX=SQR((ER/N4)/M):A=XX*Q(N4,M) 
520 PRINT "STANDARD ERROR OF A TREA'.I'MENT 

lvIEAN =II ; XX 
530 PRINT "DUNCAN'S Q VALUE =";Q(N4,M) 
540 PRINT ''DUNCAN'S D VALUE =";A 
550 FOR l=l'I'ON:Ml(I)=Sl(I)/M:TR$(I)=T$(I 
) :NEXT I 
560 GOSUB 1260 
570 FOR I=l'I'ON:DI$(I)=D$(l):NEXT I 
580 FOR J=2TON:FOR I=2T09 
590 IF Ml(J)<Ml(l)-A THEN DI$(J)=D$(I) 
600 IF DI$(J)=>D$(I) THEN 620 
610 NEXT I 

620 NEXT J 
630 FOR I=2TON:FOR J=3T09:FOR K=2TON 
640 If Ml(I)<Ml(K)-A THEN Dl$(I)=DI$(I)+ 
D$ (J) :NEXT K 
650 IF DI$(I)=D$(J) THEN 660:NEXT J 
660 NEX'l' I 

670 FOR I=l'I'ON:PRINT I;T$(I);TAB(25);Ml( 
I) ;TAB(34) Ml (I)-A;'rAB(50) DI$ (I) 
680 NEXT I 
690 PRINT "PRINT OUT HARD COPY I Y/N? II : GO 
SUB 1250 
700 IF Y$="Y" THEN 710E1SE STOP 
710 LPRINT B$:LPRINT A$ 

"LIAISON'' 

INTR OD UCTORV 


OFFER 


$49.95 
OFFER EXPJ:RES 
JULY 1. 1983 

FOR HOD I &. III 
TRANSFER YOUR VJSICALC• FILES 
TO SCRJPSIT# TO EDIT ~ PRINT. 
CREATE REPORT FORMS, LABELS, 
HEADERS, !. ETC IN SCRIPSIT• 
!. TRAN S FER.TO VISICALC•. 
SORT VJSICALC• OR SCRIPSIT• 
FILES WITH FAST MACHINE CODE 
SO RT. 3 L~ VELS OF SORT + AI D 
APPLICATIONS LIMITED ONL Y BY 
YOUR IMAGINATION 
INCREASE FLEXIBILIT Y OF BOlH 
SCRIPSIT• ~ VISICALC . 
EASY TO LEARN / USE. 2B PABE 
STEP BY STEP USERS MANUAL. 

ti! SOF!VARE ARTS IT! TA!iDY CORP . 

ALSO AVAILABLE 

LISTING ONLY @ SJ0 . 50 
28 PABE USER MANUAL @ •15.95 
HORE ABOUT "LIAISON " @ SJ.25 

SEND NAME, ADDRESS ~ REHIT 

TO 

KJELL ENGINEERING 
P.O. BOX 99 
EULESS, TEXAS 76kl39 
POSTAGE AND HANDLING INCL 

I PAasott I 
Excellence in Technical Software 

LINEAR CIRCUIT ANALYSIS 

DC Analysis .. ....... .......... $17 
AC Analysis . .. . . .... . ... . ... .. $17 
State Variable Analysis . . .. . .... $17 
All Three .......... .. .. .. ...... $40 

DIGITAL FILTER DESIGN 

Butterworth &Chebychev I .... . . . $17 
Chebychev II . . . . ... . . .... . ... . $17 
Elliptic . .. . .. . .. . . .. ... ..... . . $17 
AllThree ..... . ..... . .......... $40 

•Professional Programmers 

•Fast Machine Language 

•Tape or Disk (Specify) 

Tape Assumes Non-DOS System 

For Disk Specify DOS 

•Model I or Ill (Specify) 

Minimum 48K RAM 

•Output to Video or Printer or Both 

•Catalog Available Nov 82 

•Update PABSoft Software to 
Different Computer for 1/3 

the Price 

PAB Software, Inc. 

P.O. Box 15397 


Fort Wayne, Indiana "6885 


May, 1983 79 



720 LPRINT C$ 

7 30 LPRINT" 
 II 


7 40 LPRINT TAB( 30) 11ANOVA11 


750 LPRINT "-------------------------- ­
II 


760 LPRINT11SOURCE 11 ;'1'AB(l2) 118811 ;TAB(22) "D 
F" ;TAB(40) "MEAN. SQ." ;TAB(55) 11F11 

770 LPRINT" II:LPRINT11TREATMENT11 
; TAB( 10)T 

R;TAB(20)N2;TAB(40)TR/N2;TAB(50)Fl 
780 LPRINT11REPLICATE11 

; TAB( 10) RR; TAB( 20) N 
3;TAB(40)RR/N3;TAB(50)F2 
790 LPRINT 11 RESIDUAL11 ;TAB(l0)ER;TAB(20)N 
4; TAB( 40) ER/N4 
800 LPRINT 11TOTAL11 ;TAB(l0)T0;TAB(20)Nl 
810 LPRINT ''-------------------------- ­

II 


820 LPRINT"STANDARD ERROR OF A TREATMENT 
MEAN ='';XX 

830 LPRINT "DUNCAN'S Q VALUE =";Q(N4,M) 
840 LPRINT11 DUNCA1\I 1 S D VALUE =";A 
850 LPRINT" II: LPRINT II 


======":LPRINT II II 


860 LPRINT" RANK TREATMENT"; TAB( 27) "MEAN 
II; TAB( 36) 11MEAN-D11 i TAB( 4 7) "POPULATION'' 
870 LPRINT II II 


880 FOR I=lTON 

890 LPRINT I;TAB(4) T$(I);TAB(25) Ml(I); 

TAB(35) Ml(I)-A;TAB(50) DI$(I) 

900 NEXT I 

910 PRINT "PRINT OUT DATA, Y/ITT II; :GOSUB 


1250:PRINT Y$ 

920 IF Y$= 11Y11 THEN 930ELSE 40 

930 PN$=" ## 11 :P$=11 ####.## 11 


940 LPRINT 
 II II 


950 LPRINT11 TREATMENT11 ;TAB(M*6) "REPLICATE 

II 


960 LPRINT" TAB( 17) II II i :FOR I=lTOM: LP
II; 

RIN'ruSING PN$; I;:NEXT I 

970 LPRINT" 11 :LPRINT11 


II 


980 FOR I=lTON 

990 LPRINT TR$(I); TAB(20) 11 11 

; :FOR J=lTO 

M:LPRIN'ruSING P$; X(I,J);:NEXT J 

1000 LPRINT 
 II II 


1010 NEXT I 

1020 LPRINT11 

II: LPRINT11 DATA ID = II; Z$ 

1030 LPRINT CHR$(12) 

1040 END 


11 Q111050 REM TABLE- NO. TREAT HORIZ. ,D. 
F. VER!' 
1060 DATA 18,26.7,32.8,37.2,40.5,43.1,4 
5.4,47.3,49.l 
1070 DATA 6.09,8.28,9.8,10.89,11.73,12. 
43,13.03,13.54,13.99 
1080 DATA 4.5,5.88,6.83,7.51,8.04,8.47, 
8.85,9.18,9.46 
1090 DATA 3.93,5,5.76,6.31,6.73,7.06,7. 
35,7.6,7.83 
80 80-U.S. Journal 

1100 DATA 3.61,4.54,5.18,5.64,5.99,6.28 

,6.52,6.74,6.93 

1110 DA'rA 3.46,4.34,4.9,5.31,5.63,5.89, 

6.12,6.32,6.49 

1120 DATA 3.34,4.16,4.68,5.06,5.35,5.59 

,5.8,5.99,6.15 

1130 DATA 3.26,4.04,4.53,4.89,5.17,5.4, 

5.6,5.77,5 .92 

1140 DATA 3.15,3.88,4.33,4.66,4.91,5 . 12 

,5.3,5.46,5.6 

1150 DATA 3.11,3.82,4.26,4.58,4.82,5 .03 

,5.2,5.35,5.49 

1160 DATA 3.08,3.77,4.2,4.51,4.75, 4.95, 

5.12,5.27,5.4 

1170 DATA 3.06,3.73,4.15,4.46,4 .69,4.88 

,5.05,5.19,5.32 

1180 DATA 3.03,3.7,4.11,4.41,4.64, 4.83, 

4.99,5.13,5.25 

1190 DATA 3.01,3.67,4.08,4.37,4.59,4.78, 

4 .94,5.08, 5.2 

1200 DATA 3, 3.65,4 .05,4.34,4.56,4 .74,4.9 

,5 .03,5.15 

1210 DATA 2.98,3.62,4.02,4.31,4.52,4.7,4 

.86,4.99,5.11 

1220 DATA 2.97,3.61,4,4.28, 4.49,4.67,4.8 

3,4.96,5.07 

1230 DATA 2.96,3.59,3 .98,4.26,4.47,4.64, 

4.79,4.92,5.04 


11 11 11b 11 11 c 11 11d 11 11 £ 11 11 11
1240 DATA a , , , , "e11
, , g , 

11h 
II I Hill 


1250 Y$=INKEY$:IF Y$=1111 THEN 1250E1.SE RE 
TURN 
1260 REM SUBROUTINE FOR SORI'ING ALPHABET 
IC DATA 
1270 MM=N 
1280 MM=INT(MM/2) 
1290 IF MM=0 THEN RETURN 
1300 K=N-MM 
1310 J=l 
1320 I=J 
1330 L=I-tMM 

1340 IF Ml(I)>=Ml(L) THEN 1400 

1350 TI'=Ml(I):Tl'$~$(I) 
1360 Ml(I)=Ml(L):T$(1)~$(L) 
1370 Ml(L)=TT:T$(L)=TT$ 
1380 I=I-MM 
1390 IF I>=l THEN 1330 

1400 J=J+l 
1410 IF J>K THEN 1280 

1420 GOTO 1320 

1430 XX$= 1111 :REM INPUT ROUTINE FOR ENTERI 
NG EXP'I'L. DESCRIPTION 

1440 X$=INKEY$:IF X$='"' THEN 1440 

1450 IF X$=CHR$(13) THEN RETURN 
1460 PRINT X$; :IF X$=CHR$(08) THEN 1480 

1470 XX$=XX$+X$:GaID 1440 

1480 XX$=LEFT$ (XX$,LEN(XX$)-l) :GOTO 1440 


http:1250E1.SE
http:4.79,4.92,5.04
http:2.96,3.59,3.98,4.26,4.47,4.64
http:3,4.96,5.07
http:3.01,3.67,4.08,4.37,4.59,4.78
http:4.99,5.13,5.25
http:3.03,3.7,4.11,4.41,4.64,4.83
http:5.05,5.19,5.32
http:3.06,3.73,4.15,4.46,4.69,4.88
http:3.08,3.77,4.2,4.51,4.75,4.95
http:5.2,5.35,5.49
http:3.11,3.82,4.26,4.58,4.82,5.03
http:5.8,5.99,6.15
http:3.34,4.16,4.68,5.06,5.35,5.59
http:6.12,6.32,6.49
http:3.46,4.34,4.9,5.31,5.63,5.89
http:6.52,6.74,6.93
http:3.61,4.54,5.18,5.64,5.99,6.28
http:35,7.6,7.83
http:8.85,9.18,9.46
http:4.5,5.88,6.83,7.51,8.04,8.47
http:43,13.03,13.54,13.99


A GRAPHICS BREAKTHROUGH' Now lhe ULTIMATE in 
graphics design and editing, Power DOT is the state-of-the­
art in HI-RES Dot Mappers Unmatched in quality and 
features, PowerDOT allows the user to create TRUE HI-RES 
printouts on the EPSON (Graltrax or Graftrax+ req ). or the 
Cltoh PROWRITER from Leading Edge without ANY hard­
ware modifications' The program has the abilily lo creale 
drawings several limes larger than the computer screen 
You are only limited by disk storage Your screen is merely a 
"picture window" to amuch larger drawing area You define 
the picture size You selecl lhe print mode; hi-res, lcrres,or 
ultra·res. A very versatile utility and lruly ahead of its time 
Only $49.95. 

The most powerful,mailing system for the TRS80, Powermail is a 
highly sophisticated mass mailing system designed to run under 
all of the popular DOS's currently available for the Mod Ior 111 The 
program is written entirely i~ machine language for maximum · 
operation speed, and occupies only 4K of the available RAM in 
your computer. There are no slow periods when Powermail is 
running. New features have been added to the program that 
others have always lacked You now have the ability to keep 
track of mailings using the 24 flags that are incorporated into the 
Powermail program. The Powermail system will handle afile up to 
8 megabytes, or 65,535 names. whichever is smaller. The 
program will run in as little as 32K and one disk drive, although 
48K and 2 drives are desirable. The program will also sort the 
entire maximum file size and open up to 168 files simultaneously 
during the process. Only SiJU5 

Afull screen graphics editor. PowerDRAW allows the user to 
draw directly to the screen utilizing cursor controlled 
movement Graphics and text may be combined and saved 
directly to disk or tape, and recalled at a later lime. The 
'.'SAVE" formats are: CONDENSED TOKENS, EDAS SOU­
RCE. EDTASM SOURCE, BASIC DATA STATEMENTS, 
BASICS STRINGS. BASIC ARRAYS, and LOAD FILE 
FORMAT The Illes may be run alone or merged into any type 
of program or application. Animation is also possible when 
screens are sequenced. Design cus tom forms. titles, pic­
tures, and graphics for your applications Received EXCEL­
LENT reviews in INFOWORLD 6/82.80-US 10/82, and 80­
MICRO 10/82 Three printer drivers are included, and the 
program is JOYSTICK compatible A GREAT value at only 
$39.95. 

New printer diivers for the new Radio ShackN SuperscripsitN 
This new generation of custom printer drivers allows you to utilize 
all of SUPERSCAIPSlfS features with your EPSON, PAOWAITER 
and C.ITOH F-t 0 STA AW RITER printers. You can now ulilize all 
of the printers custom features such as compressed, expanded 
and proportional print, underlining, boldface, superscripting, and 
sub-scripting. All drivers can be called from within SUPE ASCAIP­
SIT at "document open time " Order by printer designation as 
follows· Only S29.95 each 
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Ed Juge, Director, Computer Merchandising 

1500 One Tandy Center, Ft. Worth, TX 76102 

Last month I promised you some 
really exciting news, but I spoiled 
my own fun by asking Cam Brown 
to come down to Fort Worth and look 
over our latest computer... the TRS­
80 Model 100. His review should be 
in this issue. I know you don't need 
to read two reviews, but I gotta' get 
my two cents worth in. 

TRS-80 Model 100 
Since December I've been 

carrying a 100 around with me. On 
the road, it's great! Instant 
communications with the office via 
electronic mail; when it's convenient 
for them and me. Orte of our Product 
Managers spent a week on the 
Colorado ski slopes... every night I 
kept hini posted on happenings, and 
he replied to any questions that 
came up. (No, I'ni not really a slave­
driver.. . he requested the updates.) 

Last week, I attended a 
convention in California, and kept 
in touch on a daily basis, without 
having to worry about time zones 
and catching someone at his or her 
telephone. 

When I went to Comdex, I sent 
home thumbnail sketches of the new 
products I saw, received questions 
about them, and was able to go back 
for a second look and answer those 
questions. 

My last couple of Topics columns 
have been prepared on the Model 
100, some while travelling, and some 
with the computer on rriy lap while 
watching TV. Programs and data 
can be stored on cassette, or 
transferred via RS-232 to my Model 
II for disk storage. Text can then be 
processed and formatted on Scripsit, 
spell-checked, etc. The process is 
fairly simple on Model II Scripsit, if 
you have two disks. It goes like this: 
82 80-U.S. Journal 

1) Boot on a non-Scripsit disk and 
go into Terminal mode. Turn on the 
RAM buffer. 

2) Select the TELCOM program on 
the Model 100, press TERM, 
UPLOAD, and give it the filename 
to upload. 

3)Close the Model II RAM buffer 
and write the file to disk. 

4)Boot under Scripsit, open a 
Scripsit file with the name you 
choose, select "U"tilities, "C"onvert, 
and type in the filename of the file 
you just dumped from the buffer 
(onto your second disk). 

The new Scripsit Utilities package 
should be available by now (for 
Model 11112 Scripsit), and it has an 
even rnore simplified method ; 
directly into Scripsit through the 
RS-232. 

For personal use, I considered a 
Sony Typecorder when it came out, 
for the very purpose of m aking 
better use of those airborne hours, 
even though it had only a one-line 
display . Then when Epson 
announced their portable, it was a 
giant step forward . I'd have owned 
one of those, had it not been for the 
Model lOO's development. 

The machines we've been calling 
portable are more accurately 
described as "transportables"... 
Osborne, Otrona, Kaypro, Comaq, 
etc. They're great ifyou need to carry 
your computing power between two 
or more fixed locations. But if your 
need is true portability then there 
just isn't anything like the Model 
100 on the market today. And the 
iOO's eight-line by 40-character 
screen is more than a reasonable 
tradeoff for its extreme portability. 
Of course, many owners will never 
buy or write a piece of software. The 
built-in applications will do 

everything some people will want to 
do. 

Well, I'm doing what I said I 
wouldn't do; duplicate the review in 
this issue. Sorry! 

By the way, drop by your nearest 
Radio Shack and get your copy of 
the new RSC-9 computer catalog. 
Model 100 isn't in it, because it came 
out too early, but there are lots of 
other new goodies! 

Pocket Computer, Model PC-4 
In the new catalog you will find 

our new $69.95 PC-4. It's a super 
little (only 3/ 8 x 6-112 x 2-3 / 4 inch) 
pocket powerhouse, programmable 
in BASIC, with lots of features. 
There's a $39.95 cassette interface 
and a $79.95 printer to go with it. 
Display is a 12-character LCD, but 
lines can be up to 62 characters long. 
Strings can be up to 30 characters 
long, and string commands include 
LEN, MID, and VAL. Memory 
carries 544 program steps, 
expandable to 1568 with an optional 
plug-in lK ROM. 

RSC-9 also shows our latest 
software and accessories. There is a 
new, larger model of our "Space 
Saver Desk". The top measures 48 x 
24 inches, and it's only $69.95. Great 
for your Model III or Color 
Computer. 

Sales, Sales... Who's got the 
sales? 

A couple of months ago (March, 
1983 issue --Ed.), Cam Brown 
suggested in his editorial that we 
talk more about sales volumes, etc. 
Well, that's one subject he and I 
haven't discussed; and certainly I 
can understand his pointofview. On 
the other hand, we compete with no 
other vendor for retail shelf space, so 
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we don't have to prove to retailers 
what a job we're doing. We're a large 
NYSE-listed corporation, so even 
speculation a bout details within our 
company touches off a rash of 
questions from the media. And of 
course, we see no reason to give 
our competition a "target" to shoot 
at. In short, there just isn't any good 
sound business reason for making 
that information public. 

Now, if you go to our last Annua l 
Report, on page 21, you'll find it 
stated that in fiscal year 1982, 
computers were 30. 7 percent of our 
$2,032,555,000 in net sales. I'll let 
you do your own calculating, since 
virtually all of you have your own 
computers. The report goes on to list 
the percentages of that computer 
business which were done in Model 
Ills (27.2%), Models II and 16 
(25.7%), Color Computers (7.2%), 
Pockets (2.5%), Printers (16.7%), 
Software (8.5%), and other (12.2%). 
So, within some limits , you should 
be able to guestimate a ballpark 
figure. 

Most analysts and researchers 
have divided the computer market 
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into segments. Whether you agree or 
not with the actual divisions, it's 
obvious that there is a "Home 
Computer" market , variously 
defined as up to $500 or $1000, or 
"anything hooking to a home TV." 
Then there is the "Personal 
Computer" m arket, $1000 to $5000 or 
so, and the "Business Micro" m arket 
being $5000 to somewhere between 
$1 5,000 and $30,000, depending on 
whose view you accept. 

Obviously, the h om e m arket is 
going to be dominated by the lowest 
priced, most widely distributed 
product(s). Even our 6,000 USA 
outlets aren't going to compete with 
a computer distributed by 20,000 
chain stores. We will capture a 
significant portion of the "high-end" 
hom e market. I'd rather not 
speculate too much a bout the other 
markets, since I'm not convinced 
anybody has meaningful sales 
numbers from any manufacturer. 
On e highly-respect ed resea rch 
firm's 1982 numbers indicate that 
we're certainly one of the three 
leaders in one of the other fields, and 
#1 in the other by a significant 

margin. Interestingly, their pro­
jections for the field in which 
they don' t believe we lead, show us 
gaining market share by 1985, and 
one of the top three losing share 
during that time. But... all this is one 
company's opinion. Right or 
wrong... ? 

To complicate the issue even 
further , we have our own 
distribution system, so our sales 
figures are based on sales to end 
us e rs . I suspect that most 
m anufacturers ' sales numbers are 
based on shipments "if sold" (even 
though they do seem to be adjusted 
for retail prices). Does that indicate 
that all shipments to dea lers and 
distributors are counted as sales? 
What about those folks' ending (i.e., 
unsold) inventories? So, I contend 
that playing these numbers games 
is dang ero us, a nd larg e ly 
meaningless. And that's another 
reason we don't throw numbers 
around. 

So, I'm out of time and over my 
word budget. If you think the Model 
100 is the last trick up our sleeve, just 
wait until next month! 

Con your VisiColc®print this? 
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It con if you odd VIS IBridge/REPORT1;1' from Solutions, Inc. 
$79 plus $4 shipping and handling for TRS-80® I, 11/16, III Apple® II+, III, or IBM PC™ 
802 229 0368. Box 989, Montpelier, VT 05602. MASTERCARD OR VISA/Dealer inquiries 
welcomed. Also available:VIS\ Bridge/SORT™ for $89 and VIS \Bridge/DJ™ (Dow !ones),$445. 
All VIS/Bridge products are trademarks al Solutions . Inc VisiCalc'"' is a 1rademark al VisiCorp TRS-80'" is a lrademark al Tandy Corp 
IBM PC'" is a trademark al IBM Corp Apple•• is a trademark al Apple Computers . Inc 
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I 
Designing active 

bandpass filters 


'O! 

Cut your design time down 

to just a few minutes 

Models 1/11/111 Jim Weir, V.P., Radio Systems Technology, Grass Valley, CA 

The op-amp multiple-feedback bandpass filter has circuit) the oven, the garage, and the bed. In the 
come to be a staple of the electronic engineer's bag of electronic world, this is known as tone code signalling, 
tricks. While difficult to implement back in the days of and is the easiest and most reliable way of remote­
6SN7's (i.e., tubes), today's four-for-a-buck high-gain controlling an electrical device. End of digression. 
low-distortion IC amplifiers make the design of stable, In my field of aviation electronics (not to mention ham 
high gain, high Q filters child's play. That is, a child radio, photography, security systems, and general 
armed with a TRS-80 Model II and this program. goofing around) there have been literally hundreds of 

The equations (lines 210 and 530) are not particularly times that I needed an audio filter. Out came the 
difficult. In fact, I used to design these filters in about 10 calculator, and an hour later I had the design, right up to 
minutes of keystroking my venerable old HP-35 the day where I did 15 of them in a row. That evening, I 
(Hewlett-Packard). Now there, children, was a machine. stole about two hours of time on the company TRS-80 
No memory, no programming, dim LED readout, only Model II accounting machine and programmed in the 
$500, and a six-month wait to get one. Anyway, the design equations for the multiple feedback filter. This 
problem was that certain combinations of input values filter, Figure 1, is comprised of two capacitors, three 
would cause the required circuit values to be impossible resistors, and an amplifier commonly called an op-amp. 
to attain. Just try to buy a -1300 ohm resistor! This In this program, center frequency and Q (Figure 2), 
would cause much grief in my heart, not to mention along with Cl and C2 values, are input data. The 
another ten minutes of keystroking, and another ten program calculates the three remaining resistor values 
minutes after that if the second try was no good, and so for you. If, for some reason, these resistors are not 
forth. Usually, about the third or fourth try, I came up satisfactory, you may input new frequency, Q, and 
with a filter that was on frequency, the right Q, and capacitor values quickly and the design time is 
could be made from available parts. Now, I grant you shortened from an hour to less than a minute. 
that an engineer in the 1950's would have given his eye I have used this program 90 percent of the time to 
teeth and sold his children into bondage for such a rapid perform a filter design. However, every now and again I 
filter design; I knew that there was a better and faster come across some already-designed filter in an article, 
way. Enter the accounting department's TRS-80 Model and just for engineering satisfaction, I want to "reverse 
II. engineer" the author's design - I want to know his 

Allow me to digress for just one paragraph. The filters selection of center frequency and Q, given his Rand C 
that we are about to discuss are intended to take one values. (Heaven forbid I should ever have to analyze one 
band of frequencies out of a signal containing a of my own filters, because I keep perfect notebooks. 
multitude of frequencies and noise, amplify it, and Don't all of us practicing engineers?) 
output this small section of the frequency spectrum for At any rate, this program will allow you to design a 
whatever purpose you choose. Suppose, just for grins, multiple feedback bandpass filter or analyze one that 
that a burst of 400 Hz tone on your home telephone line has already been designed. 
(say, from a tone pad) means "turn on the oven." Thus, There are some limitations. Equations are good from 
anyone calling your house and touch-toning a 400 Hz as low a frequency as when the capacitor leakage does 
signal will turn on the oven. Touch-toning 1000 Hz turns not become a problem to as high a frequency as when the 
on the garage lights, 2500 Hz turns on the electric op-amp response does not become a problem. Generally, 
blanket, and so on. Then, three filters, one tuned to 400 for Q< 20 and Gain < 20, frequencies from 10 Hz to 50K 
Hz, one tuned to 1000 Hz, and one tuned to 2500 Hz, all Hz are okay. 
fed from the telephone line, will turn on (through a relay Low Q and high gain don't cut it. If Q is less than the 
84 80-U.S. Journal 
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square root ofgain divided by 2, the op-amp will give you 
large errors (see line 195). 

Low resistor values are hard to realize. Most filter 
programs stop at 1000 ohms, but I have designed filters 
with R values below 100 ohms. Very carefully. This 
program alerts you at the 10 ohm level. See line 215. 

Figure 1 

Figure 2 

IOD 0 

/• -

Enough of theory, let's design a filter to split the fan 
marker (Figure 3) from the rest of the marker beacon 
frequencies in an aircraft instrument landing system 
marker beacon receiver. The circuit demands that we 
have a voltage gain of 15 from input to output, and the 
system requires a Q of 8. The only variable is the choice 

C.1= C.2 
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of feedback capacitors. 
Choosing Cl and C2 to be 1000 pF would allow Rl to be 

27K (a standard value), R2 to be 3.9K, and R3 to be 820K 
(Figure 4). 

Increasing Cl and C2 to 4700 pF amends all resistor 
values, and R2 may now become a problem over 
temperature. In general, R values below 1000 ohm are 
considered trouble spots to watch (Figure 5). 

Just for giggles, increasing the feedback capacitors to 
10 microfarads produces the expected warning message, 
and resistor values that are quite impossible to realize 
(Figure 6) . 

That's it. For a quarter's worth ofop-amp and a dime's 
worth of resistors and capacitors, you can build an audio 
filter with gain and Q of your choosing. Just remember 

Figure 4 

CAf'ACTiffi Vf\LUES = 1000 PF .01.10.22. 
GAIN = 15 Til'ES T1£ Ihf'UT 
Q = 8 
CEHTER FREllll«:Y = 3000 HZ 

IS ALL THIS C!llRECT <Y Cl\ Ni? Y 

Rl= 28291.2 CHIS 
R2= 3755, 87 CHIS 
R3= 818827 CH1S 

By Brian Shoken 
for TRS 80 I/III 

(disk) 

In a strange mansion 

Is an artifact rare. 
A MAD SCIENTIST protects it. 

Steal it if you dare! 

$29.50 prepaid 

'l'he first person completing this 
adventure receives our next 

adventure free. 

Star-Light International ·, :, ·,/&o '~~ : ..'\; 
Horne Crest Station CID PD 
P. O. Box 322 
Brooklyn, N. Y. 11229 

the limitations of this design: Keep all resistor values 
above 1000 ohms, or so. Keep Q> =square root (2 X gain) 
or thereabouts. Q > 25 may be difficult to work with 

Figure 5 

CAPACTIOR VALUES = 4700 Ff .01.20.21. 
GAIN = 15 TIHES HE INF1JT 
Q = 8 
CENTER F~'ElU:NCY = 3000 HZ 

IS ALL THIS C~CT CY ffi N>? Y 

Rl= 6020, 05 CH1S 
R2= 799 .122 CHIS 
R3= 180602 CHIS 

IS ALL THIS COF.1\'ECT CY ll< N>? Y 

TIE VALUES YCll SELECTED MAil: IT IHPOSSIEli TO DESIGN APRACTICAL FILTER, NOTE 
TIE EXTRE/ELYLOW OR ~GATIVE W>LUES FOR T1£ RESIST~'S. st.GGEST YCll TRY AGAIN, 

QIDllllllllUllJJllllllUUllllllllllllllIUID'Dlllll 

Figure 6 

Rl= 2.82912 CHIS 
R2= ,375587 CHIS 
R3= 81.8827 CHIS 

Radio Shack TRS-SO's 

Full Line 

•

YOU CAN SAVE MONEY when you buy Radio Shack TRS-80 
Computers from Pan American Electronics. Pan American 
Electronics led the way in giving consumers original Radio Shack 
TRS-80 Computers at reduced prices . 
NO other company has done it longer . 
NO other company has done it better and 
YES our prices are still low. 

(Request our Free Price Lisi) 

Pan American 

Electronics 


TOLL FREE NUMBER 800/531-7466 
1117 Conway Avenue• Department U.S. 


Mission, Texas 78572 

Phone: 512/ 581-2766 

Telex Number 767339 


TM - Trademark of Tandy corporation 
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considering temperature, component tolerance, etc. 
High gains and high Q may cause a beautiful 
phenomenon called oscillation if care is not taken on the 
layout of your circuit. Resistor values above 10 
megohms will be difficult to achieve in practice, and will 
lead to errors in the design. 

One interesting note (see line 530) is that varying R2 
will move the center frequency around without varying 
gain or Q. Thus, a very well-behaved tunable filter may 
be made by making R2 a variable resistor. 

Summary 
You tell the program the center frequency, Q, and 

capacitor values you wish to use, and the necessary 
resistor values will be calculated for you. Conversely, 
you tell the program the Rand C values of a filter and it 
will calculate the center frequency and Q of a previously 
designed filter. The bandpass filter is by far the most 
often used configuration of active filter. However, low 
pass and high pass filters are certainly possible using 
this technology. 

Program Listing - FILTER/MAY 

10 'PROGRAM TO DESIGN MUL'rIPLE FEEDBACK 
ACTIVE FILTER 
20 'BY JIM WEIR, RADIO SYSTEMS TECHl:'JOUX3 
y 
30 'FILE NAME "FILTER/BAS" 
40 CLS:CLEAR:DEFINT Z:PI=3.14159:0NERROR 
00!'01000 
50 ZD$="":PRINT:PRINT:PRINTCHR$(26)"FILT 
ER DESIGN ROUTINE FOR MULTIPLE-FEEDBACK 
FILTERS": PRINTCHR$ (25): PRINT:PRINT: PRINT 
"00 YOU WANT TO ":PRINT"!. DESIGN A FILT 
ER":PRINT"2. ANALYZE A FILTER":PRINT "3. 

EXIT THE PROGRAM" 
55 PRINT:INPUT ZD$:ZD=VAL(ZD$):IF ZD<l 0 
R ZD>3 THEN 50 
60 ON" ZD GOI'O 100, 500, 70 
70 END 
100 CLS:PRINT"FILTER DESIGN IDUTINE":PRI 
NT:PRINT 
120 ZC$="": INPUT"IS THE CAPACITOR DATA 
IN PICOFARADS (P) OR MICIDFARADS (M) ";ZC 
$:IF ZC$="P" THEN CZ=lE-12 ELSE IF ZC$=" 
M"THEN CZ=lE-6 ELSE 40 
125 VC=0:INPUT"FEEDBACK CAPACITOR VALUE 
(BOTH CAPACITORS SAME VALUE) ";VC:VZ=ABS 
(VC*CZ) 
130 ZF$="":PRINT: INPUT"IS THE FREQUENCY 

DATA IN HERI'Z (H), KIIDHERI'Z (K) OR MEG 
AHERI'Z (M) ,; ; ZF$: IF ZF$="H"THEN FZ=1: ZF$ 
="": ELSE IF ZF$="K"THEN FZ=lE3 ELSE IF 
ZF$=11M11THEN FZ=lE6 ELSE 40 
135 VF=0:INPUT"CENTER FREQUENCY";VF:VL=V 
F*FZ:PRINT 
140 PRINT"GAIN IS ABSOLUTE (Nor DB), QI 
S NONDIMENSIONAL" 
88 80-U.S. Journal 

160 V/r0: INPUT"GAIN'' ;VA:VQ=0: INPUT"Q(Q 
=FREQUENCY/BANIWIDI'H) ";VQ 
170 CLS: PRINT "CAPACITOR VALUES = ";VC 
; II ZC$ ; II F"II ; 

180 PRINl' "GAIN = II;VA; II TIMES THE INPU 

T" 

190 PRINT "Q = ";VQ:PRINT "CENTER FREQU 

ENCY = II ;VF; II II ;ZF$; "HZ" 

195 IF VQ<SQR(ABS(VA)/2) THEN PRINT "YOU 

R Q IS ~ AND YOUR GAIN IS HIGH. YOU AR 

E GOING TO GET ERRORS FROM THE OP-AMP" 

200 Z$="Y":PRINT:PRINT: INPUT"IS ALL THI 

S Q)RRECT (Y ORN) ";Z$: IF Z$<>"Y" THEN 

100 

210 R3=VQ/ (PI*VL*VZ) :Rl=R3/ (2*VA) :R2=(Rl 

*R3)/((4*VQ*VQ*Rl)-R3) 

215 IF Rl<l0 OR R2<10 OR R3<10 THEN PRIN 

T:PRINT"THE VALUES YOU SELECTED MAKE IT 

IMPOSSIBLE TO DESIGN A PRACTICAL FILTER. 


NarE THE EXTREMELY Ifl;IJ OR NEGATIVE VA 
LUES FOR THE RESISTORS. SUGGES'r YOU TRY 
AGAIN. ":PRINT: P.RIN'r 
220 PRINT:PRINT:PRINT "Rl= ";Rl;"OHMS":P 
RINT "R2= ";R2;"0HMS":PRINT "R3= ";R3;"0 
HMS" :PRINT:PRINT:INPUT"OO YOU WANT TO IN 
PUT DIFFERENT VALUES"; Z$: IF Z$ < > "y'' THEN 

40 ELSE 100 
500 CLS:PRINT "FILTER ANALYSIS ROUTINE": 
PRINT:PRINT 
510 Rl=0:R2=0:R3=0:INPUT"Rl IS THE INPUT 
RESISTOR. VALUE IN OHMS ";Rl:PRINT:INP 

UT"R2 IS THE RESISTOR TO GROUND FROM Rl. 
VALUE IN OHMS ";R2:PRINT:INPUT"R3 IS T 

HE FEEDBACK RESISTOR FROM OUTPUT TO INVE 
Rl'ING INPUT"; R3 
520 VC=0: CV$=1111 :PRINT:INPUT11 CAPACITOR I 
N PICOFARADS (P) OR MICROFARADS (M) ";CV 
$:IF CV$<>"P" AND CV$<>"M" THEN 520 ELSE 
INPUT"CAPACITOR VALUE ";VC:IF CV$="P" TH 
EN CV=VC*lE-12 ELSE IF CV$="M" THEN CV=V 
C*lE-6 
530 FO=(l/(2*PI*CV))*SQR(((l/Rl)+(l/R2)) 
* (l/R3)) :AO=R3/ (2*Rl) :Q=FO*PI*CV*R3 
540 ZF$="" : IF FO> 1E6 'I'HEN ZF$="M" : FO=FO 
/1E6:ELSE IF FO>lE3 THEN ZF$="K":FO=FO/l 
E3 
550 PRINT:PRINT:PRINT "CENTER FREQUENCY 
= ";FO;" ";ZF$;"HZ":PRINT:PRINT "GAIN= 

";AO;" ABSOllJTE GAIN (Nor DB) • 180 
DEGREES PHASE SHIFT AT C/F.": PRINT:PRI 

NT"Q = ";Q 
560 Z$=11Y11 :PRINT:PRINT:INPUT11 DO YOU WANT 

TO ANALYZE ANarHER FILTER (Y or N) ";Z$ 
:IF Z$<>"Y" THEN 40 ELSE 500 
1000 CLS: PRINT "ERROR II; ERR; II JUST OCCUR 
RED IN LINE II; ERL; II SORRY ABOUT THAT" : FO 
R I=l TO 6000:NEXT:RESUME 10 



Com 80 
Downloading over the radio 

Donald L. Stoner, Mercer Island, WA 

Mr. Stoner, our Com 80 columnist, 
is Vice-President of Engineering at 
the MicroPeripheral Corporation, 
Redmond, WA. His company played 
a key role in the development of the 
radio downloading project. The 
initial downloading on March 6th of 
a message was successful and 
hundreds of Seattle area computer 
users sent in letters verifying 
reception of the "secret" password. 
KMPS planned a broadcast on April 
3rd, 1983, for TRS-80 and Apple 
computers. An experimental 4800 
baud message will also be tested. ­
Ed. 

By the time you read this, one of 
the most exciting innovations in the 
field of personal computing will be 
taking place. I am referring to the 
downloading of programs by 
transmitting digital data on the 
main channel of a broadcast station. 

Main channel? By way of 
explanation, I have to tell you about 
another system that seems to be in 
vogue for FM transmission of digital 
data. It is possible to send out 
several audio channels on an FM 
station by using subcarriers. The 
two assigned "subs" are generated 
by modulating the main channel 
audio with either a 53 kHz or 75 kHz 
signal. This signal, in turn, can be 
modulated with audio or digital 
data. Naturally, you never hear this 
high a frequency and are not aware 
of its presence. This is the way 
commercial-free music is trans­
mitted to stores and offices . 

This subcarrier broadcast system 
has a couple of disadvantages. It is 

very susceptible to what is called 
multipath distortion. This is the 
same effect that puts ghosts on your 
TV screen. It is caused by the signal 
arriving from two different 
directions and, therefore, at two 
different times. 

However, the biggest Q.isadvan· 
tage of subcarrier transmission is 
the cost. Special receivers are 
required, which are capable of 
extracting the high frequency 
subcarrier and removing and 
processing the modulation or data. 
These receivers are expensive. 

There is another way of 
accomplishing the same thing and it 
is called main channel broad­
casting. You actually hear the data 
just as you would the announcer's 
voice or the broadcast music. This 
system does not cost you, the 
consumer, anything! For example, if 
you have an acoustic-coupled 
modem, you can lean it up against 
the speaker of your AM or FM radio 
and dump the data into your 
computer just as if the information 
were coming in from the telephone 
line. (You also need a terminal 
program and RS-232 --Ed.) If you 
have a direct -connect modem, 
purchase an RJ-11 jack at your local 
Radio Shack store (part no. 279-355) 
for $2.19. Connect the red and green 
wires (ignore the black and yellow 
wires) to the speaker terminals on 
your radio or stereo. Insert the mini­
plug from your modem into the jack. 
It's as simple as that! 

Those in the Puget Sound area are 
within the broadcast coverage area 

of the world's first station to take the 
lead in this new technology. Radio 
station KMPS (1300 kHz AM and 
94.1 mHz FM) is presently 
conducting tests and downloading 
digital data at 300 baud. The first 
broadcast was on March 6th at 7:30 
AM and was received over the 
region. Users were told to tape 
record the broadcast and then play 
the recording back through the 
modem (set to originate mode) . 

To support the new technique, a 
low cost method of downloading 
data (pat. pending) on the main FM 
channel at 4800 baud has been 
developed by The MicroPeripheral 
Corp. of Redmond, WA. KMPS is 
conducting high-speed tests at 1200, 
2400, and 4800 baud. Wouldn't it be 
great to download an 8K game in 
something like 17 seconds? You can 
do it, and the necessary equipment 
costs lest than the cartridge for an 
Atari video game! Speaking of these, 
the new technique even permits 
downloading to a RAM-pack that 
can be plugged into an Atari, 
Intellivision or other video game 
machines. 

The 300 baud, main channel 
downloading system is the 
brainchild of George Garrett (a radio 
amateur, AC7X, by the way), the 
News Director at KMPS. If you 
would like additional information, 
or if your user group/ club would like 
to be placed on the information 
mailing list, write the news 
department at radio station KMPS, 
1507 Western Ave., Seattle, WA 
98101 or call (206) 622-2512. 
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Basically BASIC 
FOR NEXT loopsI 

For all models 

© 1983, James A. Conrad, Contributing editor 

One of the many powerful features of a computer is its 
ability to perform a repetitive task a number of times. 
This is called looping. 

Beginning programmers often have difficulty 
understanding FOR ... NEXT loops. In the operation of 
a loop, several things happen simultaneously. A 
programmer must understand everything that's 
happening in the loop. 

The FOR Statement 
The generalized form of the FOR statement is: FOR 

Index Variable= Initial Value TO Final Value (STEP 
Increment). Let's start with a simple example program: 
10 FOR X=l TO 5 
20 PRINT X 
30 NEXT X 

The program prints 1 2 3 4 5. What's happening? The 
variable X in line 10 is a counter (known as the index 
variable). Its job is to count the numher of times the loop 
executes. The FOR statement assigns the initial value(l 
in this example) to the counter when the loop is first 
entered. 

Line 20 is the "do" portion of the loop - a statement, 
or number of statements, defining the process to be 
performed. In this example, it prints the value of the 
counter X. 

The NEXT statement in line 30 increments (adds 1 to) 
the counter. It then tests the counter against the final 
value to see if the loop has executed enough times. If it 
hasn't, the program loops back to line 20 with a new 
value for X and runs again. 

Now, let's make a few changes in our program and see 
what happens: 
10 FOR K=2 TO 10 STEP 2 
20 PRINT K 
30 NEXT K 

We've changed the index variable to K (it can be any 
valid, non-subscripted, numeric variable), changed the 
initial value to 2 (it doesn't have to be 1), and added 

STEP 2. This prints 2 4 6 8 10. 

STEP 
STEP tells the NEXT statement the amount to 

increment the counter. It doesn't have to be an integer: 
change STEP in line 10 to STEP .5. The program prints 
2, 2.5, 3, 3.5 ... 

STEP can also be negative if you want to count 
backward. Change line 10 in the first program to read: 
10 FOR X=5 TO 1 STEP-1. The output becomes 5 4 3 .. . 

If STEP is omitted, the computer uses a default 
increment of 1 (as in the first example). 

Here's a program that tests various inputs. It uses 
variables for the initial value, final value, and STEP 
increment (expressions could be used in place of these 
variables). 
10 INPUT "Initial Value";A 
20 INPUT "Final Value";B 
30 INPUT "Step Increment";C 
40 FOR X =A TO B STEP C 
50 PRINT X 
60 NEXT X 

While you're experimenting with various inputs, try 
inputting an initial value of 1, a final value of 5, and a 
step increment of -1. Then, try inputting an initial value 
of 7, a final value of 2, and a positive step increment. 
Logically, these shouldn't work. The first set of inputs 
tries to count backward from 1 to 5. The second set 
attempts to count forward from 7 to 2. You'll find that, in 
each case, the initial value gets printed. The TRS-80's 
BASIC interpreter will run once through a loop even if 
the logic is wrong (not all computers do this). It's 
something to be aware of when you're debugging a 
program. 

The NEXT Statement 
The operation of the NEXT statement often makes 

FOR ... NEXT loops difficult for beginners. Here is 
where the index variable is incremented - the value of 
STEP is added to it (subtracted ifSTEP is negative). The 
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new value of the index is then compared to the final 
value. If the new index value is higher (less, if STEP is 
negative), the program continues to the statement 
following NEXT. If not, the program goes through the 
loop again. The tricky part is that when the loop is 
completed, the value of the index variable_is always 
greater (less, if STEP is negative) than the final value. 

Add this line to the last program: 
70 PRINT " Value of X is" ;X 

Run the program a few times until you're comfortable 
with the fact that the value of the counter is different 
than the final value. 

Programming Tips 
1. Indent the "do" portion of loops. It makes them 

easier to read. Thill is especially true with nested loops. 
2. Indicating the index variable after NEXT is 

optional. Including it makes loops easier to read. In 
nested loops, it shows that the loops are properly nested. 

3. Reserve varil:\bles to be used as counters in all of 
your programs. This makes your programs easy to 
analyze and debug. I use the variables X, Y, and Z 
(following Lewis Rosenfelder's conventions in BASIC 
Faster and Better). 

4. Use a differimt set of variables for counters in 
subroutines. As you become a more experienced 
programmer, you'll build a.library of subroutines (such 
as Spencer Hall's "Z-Subs", 80-U.S. Journal , Jan. 1982) 
that you use frequently and plug into your programs 
automatically. I started using different counter 
variables in subroutines after I went from an X loop in 
the main program into an X loop in a subroutine and 
wondered why my program wasn't working. I now use 
variables XS, YS, and ZS for counters in subroutines. 

5. If your counter won't have any fractional values, 
use an integer variable to speed execution of your loop 
(e.g., FOR X%=1 TO 10 ... NEXT X%). 

6. If you want to delay your program for a period of 
time (e.g., to leave a message on the screen for 10 
seconds), use a timing loop (sometimes called a " delay 
loop). The form for this is FOR X= l TO (delay): NEXT X. 
The delay for the Model I is about 370/ second, for the 
Model II , it's about 670/ second, and for the Model III, 
it's about 400/ second. 

Because reading speeds vary, a better way ofleaving 
messages on the screen is to use an INPUT statement at 
the end of your message (e.g., INPUT "PRESS ENTER 
TO CONTINUE";R) to allow the user to read the 
message at his own speed. 

7. Don't jump out of a FOR ... NEXT loop. Once it 
enters a loop, the computer wants to complete it. To halt 
execution of a loop, set the value of the index variable to 
its final value and execute a NEXT statement. For 
example: IF (condition is true) THEN X=(final value) : 
NEXT X: GOTO (next line to be executed). 

Conclusion 
Next time, we'll look into nested loops. Meanwhile, 

study Table I, which summarizes the workings of the 
parts of FOR ... NEXT loops. When you understand how 
all of the parts work, FOR ... NEXT loops will have lost 
a lot of their mystery. That's BASIC. 

Table I - FOR ... NEXT Summary 

FOR Statement: 
Form: FOR Index Variable = Initial Value TO 

Final Value (STEP Increment) 

Index Variable (Counter): 
1. Assigned Initial Value by the FOR statement 

when the loop is first entered. 
2. Must be a numeric variable (not subscripted). 
3. Incremented in NEXT ~tatement by STEP 

value. 
4. Value can be changed within the loop. 

Initial Value: 
1. Follows equal sign in FOR statement. 
2. Assigned in Index when FOR statement is 

first executed. 
3. Can be a constant, variable or expression. 
4. Value can't be changed from within the loop. 

Final Value: 
1. Follows TO in FOR statement. 
2. Used to determine if Index exceeds Final 

Value after incrementation. 
3. Value set when FOR statement is first 

executed. 
4. Can be a constant, variable or expression. 
5. Value can't be changed from within the loop. 

STEP: 
1. NEXT statement increments Index by the 

value of STEP. 
2. Optional - value of 1 is used if no STEP is 

included in FOR statement. 
3. Can be a constant, variable or expression. 
4. Can be positive or negative integer or 

fraction. 
5. Value can't be changed from within the loop. 

NEXT Statement: 
Increments Index by value of STEP; defaults to 1 

if STEP omitted. 
2. Checks the incremented value of the Index 

against the Final Value; if the value of the Index 
exceeds (is less than if STEP is negative) the Final 
Value the program proceeds to the statement 
following NEXT. 

3. Stating the Index Variable after NEXT (e.g., 
NEXT X) is optional. 

4. A single NEXT statement for a nested loop 
can list more than one Index Variable (e.g., Next X, 
Y, Z). This will perform the NEXT operation for 
each variable in the order listed. 

5. In a nested loop, the first NEXT applies to the 
last FOR. 

Nested Loop: 
1. A loop inside another loop. 
2. Each time the outside loop executes once, the 

inside loop executes completely. 
3. Each FOR statement must have its own next 

statement. The first NEXT applies to the last FOR. 
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Anti-math 
An arithmetic game for the youngsters 
Color Computer 

This program was developed for my son, David, as an 
educational tool and a game. It should be suitable for 
anyone in elementary school. In this game, an "anti ­
mather" meteor from outside our galaxy descends to 
menace the earth. To destroy the meteor, the student 
must launch a math missile by correctly answering the 
question which is displayed. Three meteors must be 
destroyed. The first can be destroyed with two missiles. 
The second requires three missiles, and the final meteor 
needs five missiles to destroy it. At the end ofeach round 
of play, the score is displayed in the form of a fraction . 
For example, 10/10 is a perfect score, while 5/10 would 
be five of ten correct. 

Several functions are available from the keyboard to 
provide flexibility in configuring the game. These are: 

C (Color) Changes the color set. 
G (Go) Starts a round of play. Gmay be entered during 

a round of play to skip a question, but the skipped 
question will be counted as wrong. 

L (Level) Sets the level of difficulty from 1to5. Levels 1 

Table 1 

Craig Hunt, Gaithersburg, MD 

to 3 are addition or subtraction problems with 1 being 
easiest. Levels 4 and 5 are multiplication problems with 
level 4 being the easiest. 

Q (Quit) Ends the game. 

T (Time) Decreases the time allowed for each round of 
ten questions. The default delay is 60. One press oftheT 
key reduces that to 30; a second press, 15; the third press 
returns the delay to the default of60 and a tone sounds to 
signal this. 

- (Minus) Sets questions in levels 1to3 to subtraction. 
+ (Plus) Sets questions in levels 1 to 3 to addition. 

To play Anti-Math, enter and RUN the game. The 
playing screen will be displayed, but no problem or 
menacing meteor will be seen. Choose your color, level, 
problem type, and time delay. When ready, press G. The 
meteor and question will appear. A correct answer to the 
question will launch a "math missile." If you enter an 
incorrect digit, a tone will sound. You will be given three 
tries. If, after three attempts, you cannot answer the 

A : . ......... . .... .. . correct answer to the problem 

AM .... . .. ." . .. .. ......... array to store the meteor 

AX ......... .. . ........ X coordinate of the meteor 

AY .... ..... .. . . ..... . . Y coordinate of the meteor 

C ..... ............. .... ... . ... .. . color set indicator 

CP . .......... ... . ... .. number of correct answers 

Dl .... ... . ............ .......... units digit of Nl 

D2 .. ..... ......... . .... .. . ... . .. units digit of N2 

E . . .................. ...... count of digits in error 

G .. . .... .. . .... . . .. indicates game is in run status 

H ..... . .. ................ hits made on the meteor 

I ...... .. ........ .... . ... ..... numeric value of I$ 

I$ ..... ... ...... .. ... . . .... ...... .. keyboard input 

11 .. . .................. ...... digit 1 of the answer 

12 ... . ....................... digit 2 of the answer 

I3 . .. . ...... . .............. .. digit 3 of the answer 

IC ........ .. .. .. ... ... ... . . ...... input digit count 

L . ....... . .. ...... ....... .. . ..... level of difficulty 
ML$ ........ . ..... ... ........ missile launch sound 
MM ..... . . ...... ..... .. . array to store the missile 
MS$ ............... ....... minus sign draw string 
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MX$ ...... . . .. .... ..... ... missile explosion sound 
MY .... .... . . . ... . ..... Y coordinate of the missile 
Nl ... .. ......... first number used in the problem 
N2 .. ... .... .. second number used in the problem 
PS$ ... .......... . .......... plus sign draw string 

Q ... .... .... .. . ... ......... . .... .. .... index to Q$ 
Q$ . . . . . . . . . . . . . . . . array of numeral draw strings 
QX . . . .... . .... .. ..... . . . X coordinate for numeral 
QY .. .. .. . . .... . .. . . ..... Y coordinate for numeral 

S$ ... ......... .. .......... indicates plus or minus 

T ..... . ........................... value of TIMER 

Tl ..... . .. . ....... .... ... . ........ tens digit of Nl 

T2 . . .. ....... . .............. . ... . . tens digit of N2 

TD .......... . ......... ... .... . . ....... time delay 

TP ... . . . .... ... . ........ .......... total problems 


TS$ ............... .. ...... times sign draw string 

X .. . .......... ... ..... FOR ... NEXT loop control 

XC .. ........ . .. . . .. ... . ......... random color set 

XM .... . ....... ... ... ............ random PMODE 

Z ... .. ............ hits needed to destroy the meteor 




Anti-math · 


question, the correct answer will be displayed. The scan 
of the input is on a digit-by-digit basis. This provides 
more immediate feedback to the student, giving him a 
better idea of where in the problem he went wrong. 

After ten questions, the meteor will either be 
destroyed, or descend to earth where it will cause a little 
"craziness." The score will then be displayed. To play 
again, merely press G. To finish, press Q. 

Let' s take a quick look at the detail of Anti-Math. 
Table 1 contains a list and description of the variables 
used in Anti-Math. To understand the operation of this 
program, you will find the table quite helpful. Lines 10 to 
70 display a title. This is not necessary for the operation 
of the game, but I feel that it adds a nice touch to the 
program. You don't? Delete it. The sound effects are 
stored in lines 80 to 90. Lines 100 to 150 create the 
graphics for the playing screen. The string data in line 
160 are the draw strings for thenumerals 0 to 9. Line 170 
loads these values into the array Q$. Lines 180 to 300 
finish out the screen by drawing a dummy problem 
(lines 220 to 250), displaying the difficulty level (line 
260), clearing the meteor (line 270), and displaying a 
" math missile" (line 300). 

In addition to the graphics setup, the keyboard loop, 
and the routines to process commands, there are a few 
general routines used by other parts ofthe program. The 
error routine in lines 640 to 690 sounds the warning tone 
when an incorrect digit is entered, and displays the 
correct answer when the error limit is reached. Lines 700 
to 730 contain the routine which draws a numeral on the 
graphics screen. The code in lines 7 40 to 840 creates the 
problem based on the level of difficulty and the problem 
type. A correct answer causes a transfer to the routine at 
line 850 which launches a "math missile." In that 
routine, a check is made to see if the meteor has been 
damaged enough to disintegrate (line 950). At the 
conclusion of the game, the score is displayed by the 
code in lines 980 to 1010, and if the meteor has struck the 
earth, we have some "anti-mather" craziness contained 
in lines 1020 to 1100. 

The game has several strong points as an educational 
exercise. The ability to set skill level and choose the type 
of problem is vital when students of varying skill will be 
using the same system. The feedback of the final score is 
important, but perhaps more important is the 
immediate feedback on each digit of the answer as it is 
entered. This allows for the correction of typing errors, 
as well as math errors. N othingis quite as frustrating as 
making a typing error and not being allowed to fix it. 
Educational games should not be frustrating. Along the 
same lines, the student should feel that he controls the 
computer, not the other way around. That is why simple 
commands which change color (C), start the game (G), or 
stop the game (Q) are important. 

This is a good program, but it was designed for use in 
my home, not in a classroom. It should be looked at as a 
starting point for your own design. In fact, that is the 
major role of any program from a magazine article. This 
program could be enhanced to handle division, or to 
show the intermediate steps of complex multiplication 
or addition. A musical reward for a good score, or a retest 
of missed problems, could be added. The possibilities are 
endless. 

This game should prove entertaining to any ele­
mentary school children. My son David seems to enjoy 
it. I hope your children like it as much as mine do! 

Program Listing for Anti-Math 

5 'TITLE PAGE 

10 CLEAR 1000 

20 CLS(8) 

30 PRINT@204, "ANI'I-MATH"; 

40 PRINT@392,"00PYRIGHI' 1982 BY"; 

50 PRINT@425, "SADARE SOFI'WARE"; 

60 FDR X=l50 'ID 225: SOUND X,l: NEXT X 

70 PM::>DE 1,1: PCLS 

75 'SOUND EFFECTS 

80 ML$="T255;V31;01;1;10;1;3;4;2;5;6;3;5 

;6;4;9;8" 

90 MX$=";V25;7;8;1;2;2;6;9;6;7;5;1;2;1;; 

6;6;9;3;4;8;9;6;5;4;8;5;1;9;3;5;5;V20;4; 

6;7;5;5;8;9;1;4;5;4;3;4;3;7;5;3;4;9;1;2; 

3;4;9;2;3;Vl5;2;3;4;5;9;4;1;3;2;9;1;4;1; 

5;9;2;1;2;9;1;2;Vl0;1;1;2;1;9;4" 

95 'MAKE MEI'EOR, MISSLE, EARI'H 

100 CIRCLE(l68,10),10,6 

110 PAINT(l68,10),6,6 

120 DRAW"BM168,160;C7;I6G2;BR4;H2" 

130 001.0R 6,5 


TRS-BO™ Models 1 & 3 Software 
TYPITALL.......................... . .... $129.95 


The SCRIPSIT~ compatible word processor, more power­
ful than any other word processor for the TRS-80s I 

SYSTEM DIAGNOSTIC ................... $99.95 

Complete diagnostic tests for every component of your 

TRS-80 Model 1 or 3. 

SMART TERMINAL. •....................• $74.95 

The intelligent telecommunication program with auto­

matic transmission and reception of files. 

MON-5...................•.............. $59.95 

Machine language monitor with complete debugging 

package. 
HOME BUDGET ...•............•........ $49.95 
Analyzes your income & expenses. 

(Cassette version $29.95) 

SMALL BUSINESS ACCOUNTING ........ $59.95 

Based on Dome Bookkeeping Record #612, keeps track of 

income, expenditures , and payroll for a small business. 
(Cassette version $29.95.) 

MAILING LIST ........................... $69.95 

Maintains mailing lists of up to 1326 names on a single disk. 

IN-MEMORY DATABASE ................. $34.95 

Define and maintain files for nearly any purpose. 

Send for complete details. 
Specify TRS-80 Model 1 or 3. 

Add $3.oo postage & handling. NY residents add sales tax. 

Howe Software 
14 Lexington Road, New City, NY 10956 

(914) 634-1821 
Visa and MasterCard accepted. 

TRS-80 is a registered trademark of Tandy Corp. 
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140 LINE(44,172)-(255,174),PSEI',B 
150 DIM AM(7),MM(l),Q$(9) 
155 'DRAW STRINGS FOR NUMERALS 
160 DATA "D8R4U8L4" I "BM+2,0;D8" I "R4D4L4D 
4R4","R4D8L4;BM+2,-4;L2","D4R2;BM+2,-4;D 
8 11 

I "BMt4,0;L4D4R4D4L4" I "BM+4,0;IAD8R4U4L 
4","R4D8","BMt2,+4;R2D4IAU8R4D2","BM+0,+ 
8;R4U8L4D4R4" 
1 70 FOR X=0 'ID 9: READ Q$ (X) : NEXT X 
180 GET(l56,0)-(180,20),AM,G 
190 GEI'(l66,160)-(170,168),MM,G 
195 'DRAW STRINGS FOR +, -, X 
200 PS$="BM4,94;R4H2D4": MS$="BM4,94;R4" 
: TS$="BM4,92;F4;BU4;G4" 
210 COLOR 7,5 
220 DRAW PS$ 
230 LINE(4,102)-(28,102),PS~"T 
240 Q=0: QX=22: QY=78: GOSUB 700 
250 QY=90: GOSUB 700 
260 L=l: Q=L: QX=234: QY=l80: GOSUB 700 
270 LINE(l56,0)-(180,20),PRESEI',BF 
272 S$="+" 
27 5 I DRAW THE IDRD "SCORE" 
280 DRAW"BM48,180;L4D4R4D4L4;BM56,180;L4 
D8R4;BM60,180;D8R4U8L4;BM68,180;D8;BR4;U 
2H2E2U2L4;BM80,180;L4D8R4;BU4;L2;BM84,18 
2;R4;BD4;L4"290 AX=l56: AY=0: C=l: TD=60 
300 PUT(l66,160)-(170,168),MM,PSEI' 
310 SCREEN 1,1 
315 'SCAN FOR NUMBER OR LEITER 
320 I$=INKEY$ 
330 IF !$="" THEN 440 ELSE IF I$="G" THE 
N 480 ELSE IF I$="C" THEN 370 ELSE IF 1$ 
="L" THEN 390 ELSE IF !$="+" OR !$="-" T 
HEN 340 ELSE IF I$="Q" THEN CI.S: END ELS 
E IF I$="T" THEN 1110 ELSE 590 
335 'CHANGE 'ID ADD OR SUBTRACT 
340 S$=I$: LINE(4,92)-(8,96),PRESEI',BF 
350 IF S$="+" THEN DRAW PS$ ELSEDRAW MS$ 
360 GOTO 320 
365 'CHANGE COLOR SET 
370 IF C=0 THEN C=l ELSE C=0 
380 SCREEN l,C: GOTO 320 
385 'CHANGE LEVEL 
390 LINE(234,180)-(238,188),PRESEI',BF 
400 L=L+1: IF L>5 THEN L=l 
410 Q=L: QX=234: QY=l80: GOSUB 700 
420 IF L>3 THEN S$="X": LINE(4,92)-(8,96 
) I PRESEI' I BF: DRAW TS$ ELSE IF S$="X" THE 
N !$="+": Garo 340 
430 GOTO 320 
435 'UPDATE METIDR POSITION 
440 IF G=0 THEN 320 
450 IF TIMER>'I'+TD THEN LINE(AX,AY)-(AX+2 
4,AY+4),PRESEI',BF: AY=AY+4: PUT(AX,AY)-( 
AX+24,AY+20) ,AM,PSEI': T=TIMER ELSE 320 
460 IF AY>l44 THEN 1020 
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470 Garo 320 
4 7 5 I START A NEW ROOND OF PLAY 
480 IF TP=l0 THEN 980 
490 LINE(234,180)-(240,188),PRESEI',BF 
500 IF Z=2 THEN Z=3 ELSE IF Z=3 THEN Z=5 

ELSE Z=2 
510 LINE(92,180)-(130,188),PRESEI',BF 
520 LINE(AX,AY)-(AX+24,AY+20),PRESEI',BF 
530 LINE(l4,78)-(26,98),PRESEI',BF 
540 GOSUB 740 
550 G=l: AX=l56: AY=0: T=0: H=0 
560 PUT(AX,AY)-(AX+24,AY+20),AM,PSET 
570 TIMER=0 
580 Garo 320 
585 'CHECK NUMERIC INPUT 
590 IF 1$>"9" OR G=0 THEN 320 ELSE !=VAL 
(!$) 
600 IF IC=3 THEN IF 13=1 THEN IC=2: Q=I3 
: QX=6: QY=l06: GOSUB 700: GOTO 320 ELSE 
640 

610 IF IC=2 THEN IF 12=1 THEN IC=l: Q=I2 
: QX=l4: QY=l06: GOSUB 700: GOTO 320 ELS 
E 640 
620 IF IC=l THEN IF Il=I THEN Q=Il: QX=2 
2: QY=l06: GOSUB 700: GOSUB 850 ELSE 640 
630 Garo 320 
635 'PROCESS AN ERROR 
640 SOUND 50,3: E=E+l: IF E<3 THEN 320 
650 IF IC=3 THEN IC=2: Q=I3: QX=6: QY=l0 
6: GOSUB 700 
660 IF IC=2 THEN IC=l: Q=I2: QX=l4: QY=l 
06: GOSUB 700 
670 Q=Il: QX=22: QY=l06: GOSUB 700 
680 IF TIMER>T+TD THEN LINE(AX,AY)-(AX+2 
4,AY+4),PRESEI',BF: AY=AY+4: PUT(AX,AY)-( 
AX+24,AY+20),AM,PSEI': E=E-1: T=TIMER 
690 IF E>0 THEN 680 ELSE GOSUB 740: Garo 

320 
695 'DISPIAY A DIGIT 
700 LINE(QX,QY)-(QX+4,QY+8),PRESEI',BF 
710 IF Q=l0 THEN Q=0 
720 DRAW''BM"+STR$(QX)+" I "+STR$(QY)+Q$(Q) 
730 RETURN 
735 'GENERATE THE PROBLEM 
740 IF L=l OR L=4 THEN Nl=RND(9): N2=RND 
(9) ELSE IF L=2 OR L=S THEN Nl=RND( 99): 
N2=RND(9) ELSE Nl=RND(99): N2=RND(99) 
750 TP=TP+l: IF TP>l0 THEN 980 
760 IF S$="-" AND N2>Nl THEN N2=RND(Nl)­
l 
770 LINE(l4,78)-(26,98),PRESEI',BF 
780 IF Nl<l0 THEN Q=Nl: QX=22: QY=78: GO 
SUB 700 ELSE Tl=FIX(Nl/10): Dl=Nl-(Tl*l0 
): Q=rl: QX=l4: QY=78: GOSUB 700: Q=Dl: 
QX=22: GOSUB 700 
790 IF N2<10 THEN Q=N2: QX=22: QY=90: GO 
SUB 700 ELSE T2=FIX(N2/10): D2=N2-(T2*10 
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): Q=T2: QX=l4: QY=90: GOSUB 700: Q=D2: 
QX=22: GOSUB 700 
800 IF S$="+" THEN A=Nl+N2 ELSE IF S$="­
" THEN A=Nl-N2 EI.SE A=Nl*N2 
810 IF A>99 THEN IG=3: I3=FIX(A/l00): I2 
=FIX((A-(13*100))/10): Il=A-((I3*100)+(I 
2*10)) EI.SE IF A>9 THEN IC=2: I2=FIX(A/l 
0): Il=A-(I2*10) EI.SE Il=A: IC=l 
820 LINE(6,106)-(26,114),PRESE!',BF 
830 E=0 
840 RETURN 
845 'LAUNCH A MATH MISSLE 
850 PIAY ML$ 
860 FOR MY=l60 TO 10 STEP -10 
870 LINE(l66,MY)-(170, MY+8),PRESEI',BF 
880 IF PPOINT(l66,MY- 10)<>5 .fil1D PPOINT(l 
66,MY-10)<>1 THEN 920 
890 PUT(l66,MY-10)-(170,MY-2),MM,PSET 
900 PLAY"Vl0;1;2;3;3;2;1" 
910 NEXT MY 
920 CIRCLE(l68,MY+4),10,5: CIRCLE(l68,MY 
+4) ,8, 7: PAINT(l68,MY+4) ,8, 7: PLAY ML$+ 
MX$: PAINT(l68,MY+4),5,5 
930 PUT(l66,160)-(170,168),MM,PSET 
940 CP=CP+l 
950 H=H+l: IF H=Z THEN CIRCLE(AX+l2,AY+l 
0) ,6, 7: CIRCLE(AX+l2,AY+l0) ,4,8: PAINT(A 

X+l2,AY+l0),5,8:PAINT(AX+l2,AY+l0),8,7: 
PAINT(AX+l2,AY+l0),5,5: Gal'O 480 
960 GOSUB 740 
970 ooro 320 
975 'DISPLAY SCDRE 
980 DRAW"BM108,188;E8;BR6;D8;BR4;R4U8L4D 
8" 
990 IF CP=l0 THEN DRAW''BM96,180;00;BR4;R 
4U8L4D8" EI.SE QX=l00: QY=l80: Q=q:>: GOSU 
B 700 
1000 LINE(AX,AY)-(AX+24,AY+20),PRESE!',BF 
1010 CP=0: TP=0: G=0: GOI'O 290 
1015 'METEOR CRAZINESS 
1020 PAINT(AX+l2,AY+l6),8,5 
1030 FOR X=l TO 100 
1040 XM=RND(4) 
1050 XC=RND(2)-l 
1060 PMODE XM,l 
1070 SCREEN l,XC 
1080 NEXI' x 
1090 PMJDE 1,1 : SCREEN 1,1: CDLOR 7,5 
1100 ooro 980 
1105 'CHANGE TIMING 
1110 IF TD=l5 THEN TD=60: SOUND 160,l: G 
aro 320 
1120 TD=TD/2 
1130 ooro 320 

Defin itely THE BEST of the space 
games for the TRS-801MOD I/Ill*1 ,2 or 3 SIMULTANEOUS players! 

• Each piloting a seperate space ship* Incredibly realistic graphics!* Fast arcade responce!* Options individually selected! 
• Meteors • Blac~ho l e Gravity 
• Flying Saucers • Objects & Mines 
• Bounce or Wrap-Around Screen 
• Weapons: Missiles or Lase rs * Difficulty options selectable! 
• # of Saucers • Saucer Speed 
• Space Ship Power • Gravity Force 
• Meteor Speed • Fuel Supply 
• Weapon Supply • Laser Length* Sophisticated ship controls! 
• Variab le th rust level • Rotation • Flip 
• Fi re left o r right barrel • Hyperspace* Cooperative or Competitive! 

* 
• Numerous scori ng options 
• 

Alpha 
1 player can fly 2 ships-1 with each hand' 

& Trisstick compatable * Sound 
32 K Disk $29.95 or 16K Tape $26.95 


Specify MOD I or Ill. 22 page manual included. 

California residents add 6% sales tax. 


Outside USA (except Canada) acid $ 10.00 

Copyright 1983 by John McAfee 


l T.M. TANDY CORP 

SOFT SYSTEMS 
& CONSULTING 
PO BOX 60031 B Santa Barbara, CA 93160 

TEACH YOUR 

CHILDREN 


SPANISH DRILL AND PRACTICE 
An 18 program set of intensive drill and 

practice for first aid and second year 
spanish students. On cassettes tor TRS ­
80 Model I or Ill. Complete set is $49.95 
and consists of Verbs, Vocabulary, 
Grammer Usage, and Reading . 

ALPHA-Preschool Alphabet Recognition 
ALPHA II- More Alphabet exercises 
SIGMA-Addition fo r Grades 1-3 
SIGMA-EX- Addition for Younger or 
Slower Learners 
SIGMA-82-Addi tion, Subtr actio n, 
Multiplication , and Divi sion with 9Speed 
Levels 

Learning To Count Money- Step­
By-Step Instruction and Drill 

Available on cassette only tor TRS-80 
Model I or Ill 
Each program $6.95. two tor $12.00. tour 
for $21 .00 
Learning to Count Money $19.95 

Add $1.00 to total order for Fir~t Cl ass 
Shipment 

Mercer Systems Inc. 
87 Scooter Lane 

Hicksville, NY 11801 

Modem 

$99.95* 


At Last - for the TRS-80 Mod I 
(16K Level 2 required) 

o Needs no expensive RS-232 
o Direct Connect 
o Connects to Cassette port 
o Up to 300 baud 
o Half duplex send and receive 
o Inc ludes instructions and software 
o Communicate with other Host 

syste.ms: CompuServe. Source. 
Bulletin boards. etc. 

o Avai lable soon for Mod. Ill & TRS-80 
Color Computer · 

o Price includes shipping· 
Send check or M.O. to: 

Comstar Research 
P.O. Box 771 


Madison Heights. Ml 48071 

(313) 541-4840 


• Alaska, Hawaii, or C.0 D. add $3.00 shipping 

May, 1983 95 

http:syste.ms


Computer Books and 
Software for the TRS-80s, 
are at your IJG Dealer 
Today. 

Boolrs 
TRS-80 Disk & Other 
Mysteries. 
The "How To" book of 
data recovery by H. C. 
Pennington. 128 pages, 
$22.50 

Microsoft BASIC 
Decoded & Other 
Mysteries. 
The complete guide to 
Level II operating 
systems & BASIC by 
James Farvour. 312 pages, 
$29.95 

BASIC Faster & Better & 
Other Mysteries. 
Microsoft BASIC 
programming tricks & 
techniques by Lewis 
Rosenfelder. Software 
avq_ilable on disk. Radio 
Shack Cat. No. 62-1002. 
290 pages, $29. 95 

The Custom TRS-80 & 
Other Mysteries. 
A guide to customizing 
TRS-80 hardware and 
software by Dennis 
Bathory Kitsz. 
Schematics and listings. 
336 pages, $29.95 

TRSDOS 2.3 Decoded & 
Other Mysteries. 
The TRSDOS operating 
system explained by 
James Farvour. 
Disassembly of code with 
commentary. 300 pages, 
$29.95 

BASIC Disk 1/0 Faster & 
Better & Other 
Mysteries. 

;;:;;.~·;;t1:~ '!.:I /l/·,'ttlf/~:~·11,~~ 
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Programming techniques 
and helpful subroutines, 
by Lewis Rosenfelder, for 
BASIC programs which 
store or retrieve data from 
disk. (Available in June) 
$29.95 

e 
How To Do It On The 
TRS-80. 
The applications guide to 
the TRS-80 Models I, II, 
III & Color Computer by 
William Barden, Jr. 300 
pages, $29.95 (Available 
in Spring '83) 

Machine Language Disk 
1/0 & Other Mysteries. 
The guide to machine 
language disk software 
for TRS-80 Models I & III 
by Michael Wagner. 288 
pages, $29.95 

Electric Pencil Operators 
Manual. 
By Michael Shrayer and 
H. C. Pennington. 123 
pages, 24.95 

The TRS-80 Beginners 
Guide To Games & 
Graphics. 
Simple programs teach 
basic concepts of 
graphics and game 
design, by Tom 
Dempsey. (Available in 
July) $24. 95 

The Captain 80 Book of 
BASIC Adventures. 
Eighteen program 
listings plus Adventure 
program generator, by 
Bob Liddil. 252 pages, 
$19.95 

Software 

Electric Pencil 2.0z Word 
Processing System. 
The easy to learn, easy to 
use word processing 
system by Michael 
Shrayer. Includes 
operators manual. Disk 
$89. 95, Cassette or 
Stringy Floppy $79.95 

BLUE Pencil - 50,000 
Word Expandable 
Dictionary. Companion 
to the Electric Pencil 2.0z 
word processing system. 
Disk $89.95 

RED Pencil -Automatic 
Spelling Correction. For 
use with the Electric 
Pencil 2.0z word 
processing system. Must 
be accompanied by Blue 
Pencil to operate. Disk 
$89.95 

BFBDEM - BASIC 
Faster & Better Library 
disk by Lewis 
Rosenfelder. 32 
demonstration 
programs, BASIC 
overlays, video handlers, 
sorts and more for the 
Model I & III . Radio 
Shack Cat. No. 260-2021. 
Disk only $19. 95 

APPLE TM APPLE Computer, Inc. 
Electric Pencil TM Michael Shrayer 



BFBLIB ­ BASIC Faster 
& Better Demonstration 
disk by Lewis 
Rosenfelder. 121 
functions, subroutines 
and user routines for the 
Model I & III . Disk Only 
19.95 

Utilities 
TRANSLATE Convert 
any character to any 
character or string. 
Create your own 
shorthand. Print special 
characters. Disk $49.95 
DISKMAP Produces two 
different reports; a listing 
of disk space allocation 
by granule, and a listing 
of all granules allocated to 
each data file. Disk $29. 95 

Ga111es 
CYB ER CHESS 
Chess Improvement 
System. Not a game, but 
a powerful and effective 
method for improving 
one's skill in chess. 
Choose from 55 amateur 
or 55 professional disk 
packets with 4 different 
games on each. System 
Disk $29. 95 (Includes 
four games). Each 
amateur or professional 
disk $19.95 each . 

FLAG RACE 
Race your car through a 
maze and try to reach all 
the flags before being 
caught and killed by 
drone cars. Can you do it? 

For Models I & III. Disk 
$24.95 

SPACE ROBBERS 

APPLE PANIC Crazed 
apples chase you over 
many ladder connected 
brick levels. Your only 
hope is to dig holes in the 
floor and beat them down 
when they get stuck. Disk 
$24.95, Cassette $19 .95 

THE BLACK HOLE Your 
mission is to seek-out 
and destroy the Dorfian 
leader. But, can you 
survive the perils of the 
Black Hole? Disk $24.95, 
Cassette $19 .95 

TIME RUNNER Newly 
discovered land is yours 
for the taking. All you 
have to do is take it . . . 
before the defender 
droids catch you that is . 
Disk $24. 95, Cassette 
$19.95 

IJG products are available 
at computer stores, B. 
Dalton Booksellers, 
Radio Shack Computer 
stores, and independent 
dealers around the world. 

If IJG products are not 
available from your local 
dealer, order direct from 
IJG. Include $4.00 for 
shipping and handling 
per item. Foreign 
residents add $11.00 plus 
purchase price per item. 
U.S. funds only please. 

IJG, Inc. 
1953 West 11th Street 
Upland, California 91786 
Phone: 714/946-5805 
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Inter-galactic thieves are 
after your supplies and 
you must stop them 
before they take it all. For 
Models I & III. Disk 
$24.95 

INTERCEPTOR 
The aliens are attacking 
you in wave after wave, 
can you survive and get 
back to the mother ship to 
refuel? For Models I & III. 
Disk $24.95 

ALIENS 
Invaders attempt to land 
and you must stop them. 
But watch out, you're 
dead if they land on you. 
For Models I & III. Disk 
$24.95 

FUNSOFT Games 
distributes through IJG 
for Models I & III . 

BABLE TERROR Babies 
are roaming the maze like 
complex everywhere but 
you can only see a few 
yards ahead, can the 
Babies be cleared out 
before they clear out you? 
Disk $24.95, Cassette 
$19 .95 

MAD MINES Mad 
Mines are being placed 
into the space around 
your planet. As their mad 
pace speeds up, the 
situation becomes more 
difficult. Can they all be 
destroyed? Disk $24.95, 
Cassette $19.95 

TRS-80 TM Tandy Corp . @ IJG. Inc. 1983 
Microsoft TM Microsoft Corp . 
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you had a better program­
ming language, PASCAL 80 may 

be the language you dream about. It is 
a compiled language, faster, more ac­
curate and easier to modify than Basic. 
Yet it is so easy to use that you can 
forget the hassles and diskette spinning 
of other compiled languages, including 
other versions of Pascal. 

Now you can create your own com­
mand files that execute from DOS 
without having to load a language into 
the computer first, but do it with far less 
work than machine language. You can 
sell your compiled programs without any 
royalty payments! 

Although designed for teaching and 
ideal for that purpose, PASCAL 80 also 
allows serious applications with a full 
fourteen digits of accuracy, even on log 
and trig functions! 

PASCAL 80 allows you to create files 
on the .TRS-80® Model I, Model Ill, 
LNW-80, PMC-80, or LOBO MAX-80 
that will run on any of the other 
machines under TRS-DOS®, LOOS, 
NewDOS, NewDOS 80, DBL-DOS or 
DOS Plus. 

PASCAL 80 is used in dozen.s of High 
Schools, Colleges, and Technical 
Schools, and has been favorably re­
viewed in Byte, Creative Computing, 
and other magazines. 

You get all of this at a bargain price of 
only $99 plus $2 shipping. If you call and 
order by MasterCard or VISA, we will 
even credit you $I for the phone call . 
Call or send your check today! 

NEW ~C_!--'."-SSlCS S.Q~TWA.!l~ 
239 Fox Hill Road 
Denville, NJ 07834 

(201) 625-8838 ~ 
- arc Radio Shack, TRS-80"' and TRS· DOS trademarks of 
LNW-80 of LNW Research, PMC-80 of Personal Micro 
Computers, LOBO, LDOS, and MAX·80 of Lobo Systems, 
DOS-Plu.s of Micro Systems Software, NcwDOS and 
NewDOS 80 of Apparat, and DBL-DOS of Percom. 
PASCAL 80 is a trademark of New Classics Software. 
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Newscript7.0 
Prosoft 
Box 560 North Hollywood, CA. 
91603 
Price: $124.95 
Models I/III with 48K 
1 disk --2 recommended 

Newscript, according to a recent 
survey, is the second most popular word 
processing program for the TRS-80 
models I and III, second only to Scripsit. 
If present Scripsit owners could trade-up 
for the difference in price ($25), I would be 
willing to bet that Newscript would soon 
become number one. It is that good! You 
may have a lready read my review in the 
February 1982 issue of 80· US Journal. 

How do you improve on perfection? 
Well, Chuck Tesler, the creator of 
Newscript, is not one to sit at his 
keyboard and pretend that his code is 
beyond improvement. He listens to his 
users, and he responds. Version 7.0 is a 
greatly improved Newscript, with added 
features and is virtually bug-free. 

Newscript's fame has always been its 
unbeatable print formatter. After a ll, it's 
the appearance of the finished product 
that really counts. Newscript produces 
some of the neatest and well· 
proportioned hard copy I have ever seen 
come out of a ny microcomputer. Version 
7.0 now supports virtually every printer 
on the market, both serial and parallel 
types. Not only will it drive a ny printer, 
but it utilizes almost every h ardware and 
software feature that has been built-in to 
any printer. 

If more than one printer is being used 
by the system, it is very simple to tell 
Newscript which one is attached. Simply 
call up the printer menu, select your 
printer by number, and the rest is 
automatic. The program takes care of a ll 
the CHR$ codes that are required by your 
particular printer. 

Instead of having to manually insert 
the special codes within your text, the 
program takes care of it when it is being 
printed. If you want a word underlined, 
you simply issue the underline symbols 
in your text. That is much easier than 
having to look it up in the printer manual 
and insert the required codes, which vary 
from printer to printer. 

For users with daisywheel printers, a 
proportional spacing option is available. 
This a llows each line to be evenly spaced, 
with the same white space between each 
letter and each word. It a lmost looks like 
typeset. This option is not required for 
Daisy Wheel II or proportional dot­
matrix printers such as the Line Printer 
IV. A new printer spooler greatly 

improves the throughput, especially 
when printing proportionally spaced 
text. 

Editing requires speed and ease of 
entry. Newscript stands out in this area. 
An improved "garbage collection 
routine" lets text grow in size with no 
slow down in entry time. The ENTER 
key is now a normal typewriter carriage­
return linefeed; not a blank line of text. 

The Edit and Script functions are 
faster. Control-BREAK now splits lines 
at the cursor and the default tab and 
form letters code characters have 
changed. A disk-resident width table has 
been added for use with daisywheel 
printers. Conditional hyphenation is 
possible with the choice of a hard or soft 
hyphen. A h ard hyphen is a minus 
symbol within text, while a soft hyphen 
is a user-defined symbol that prints only 
when it must be used as the last 
character in a line. 

A HELP function has been added to 
quickly find a particular control word. 
You can now select from the menu 
Microproof or Electric Webster spelling 
checkers as well as a graphics program 
called GEAP. The integration of those 
routines with Newscript makes it one of 
the easiest word processing systems 
around. 

The documentation is totally new. It is 
a softbound, 277 page manual written by 
Chuck Tesler and Bruce Powel Douglass. 
The manu a l assumes no previo us 
knowledge and has excellent tutorial 
sections for the novice. It is well 
illustrated, with actual screen displays, 
and some excellent art work. The quick 
reference guide provides enough 
information to keep experienced users 
out of the manual. 

Newscript 7.0 is now also distributed 
by IJG and B. Dalton Booksellers, as well 
as several independent book dealers. In 
addition , Prosoft has adde d a full-time 
customer service person to answer a ll 
user questions or problems. Owners of 
earlier versions ofNewscript may obtain 
version 7.0 by sending in their original 
diskette and $10 to Prosoft. 

Jim Klaproth 

TRS-80 Multi-Pen Plotter 
Catalog #26-1191 
$1995 
Radio Shack stores, Computer 
Centers 
Models I/III, 11/16 

The TRS-80 Multi-pen plotter creates 
sophisticated charts and graphs in six 
colors. This "intelligent" plotter uses 
simple ASCII commands to allow you to 
generate points, lines, circles, arcs and 



TRS-so® 
Programmer's Sourcebook 

Now there is a national TRS-80 sourcebook with 

system software listings plus related publications and 

messages plus club listings, all in addition to many 

application software listings and all of which are 

separated by model number. The first edition 

(Jan-Jun 83) of this 8 V2 x 11 inch new semi­

annual publication is now in national distribution 

in both the U.S. and Canada. 

In addition to notifying all serious TRS-80 pro­

grammers about this new source book and actively 

seeking dealers throughout the U.S. and Canada, 

the staff is also getting ready for the second 

edition (Jul-Dec 83) which is scheduled for pub­

lication in July 1983. Complete details are in the 

first edition which is now avai lable through your 

favorite store or bookstore (ask for ISBN 

0-912043-00-8) or you can order direct from us by 

sending $4.95 (plus SI .00 postage and handling) to: 


Ocean, Inc. 
P.O. Box 2331-U 

Springfield, Virginia 22152-0331 

Telephone charge orders accepted: (703) 323-1923 

e TRS-80 is a registered trademark of lhe Tandy Corp. 

Get 

FREE 

Programs 


for the 

COLOR COMPUTER 


Join the 

International 

Color Computer 


Club 

2101 East Main St. 

Henderson, TX 75652 

IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

488-808 
For Model 1 
Operation t~. 1-

1 --· ­ I·­A.L. 488·80C 
For Model 3 

... Operation 

Model 488-llOB or 488-BOC Price: $375. 
+ shipping, insurance & tax 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING 

LABORATORIES 


11 Neil Drive • Old Bethpage, NY 11804 

Telephone: (516) 694-3370 

"Trademark of Tandy Corp. 

There is no affiliation between Scientific 

Engineering Laboratories and Tandy Corp . . or 

Radio Shack. 


Tape users~ 
If you don't have 

TX MODE 
word processing, 

you're not getting 
the most from your 

Mod I/III system. 
Machine language, 

16K up, works with 
all printers. Only 
$29.95 + $2 P&H. 
Personal replies 

to your questions. 

TOPS Programming 
8990 SW Camille 

Portland OR 97223 

LARGECAPACITYSYSTEMLARG~ 
C SMALL & reg. 32K 2 drives ii 

:d LARGE CAPACITY ~ 
0 M1 PROGRAMS M3 ­

j ACCOUNTS RECEIVABLE a 
:I 5000+ ACCOUNTS ~ 
I! 30·60-90DAYSAGEDSTATEMENTSSHOW ii1 

en DATE/INV#/DESCRIP/ AMT(WITHAGEING) ii 

)- SELECTIVE FINANCE CHARGES & RATES, 

en FAST ENTRY, POSTING W/AUDIT REPORT, C: 

)- SUB-ACCTS, % OF CREDIT LIMIT, DATE OF :;

!:::: LAST PAYMENT, SALES ANALYSIS. Q 
~ m 
~ GENERAL LEDGER ~ 

C 400+ ACCOUNTS ,, 

~ +REPORT FLEXIBILITY/CAPACITY > 

Ill +DEPARTMENT P&L (UP TO 9) n 

c:I +UNLIMITED ACCOUNT CATEGORIES :f 
II: +STATEMENTOFCHANGES(ASSETSONLY) o(

j +PERCENT P&L tit 


:I 149.95 Each * Both for 199.95 ~ 

~ HOLMAN D-P SERVICE iif
fi 2059WESTLINCOLN 3.00 S&H ii 

)- OROVILLE. CA 95965 VISA OR MC r" 

en 916-533-5992 COD ,_ 

~ manual $30.00 test set $50.00 ill 
OYdYO Y"IWBiSAS dY 

RADIO SHACK 

TRS·SO'S™ 


Full Line 

YOU CAN SAVE MONEY when you 
buy Radio Shack TRS-80 Computers 
from Pan American Electonics. 
Pan American Electronics led the way in 
giving consumers original Radio Shack 
TRS-80 Computers at reduced prices . 

1·800·531·7466 TOLL FREE 

Pan American 
Electronics 

Dept. U .S .· 1117 Conway Avenue 

Mission , Texas 78572 

(512) 581-2766 Telex 767339 

- -~-

Bring Back The Black 
Renew Fabric 


Cartridge Ribbons 

Repeatedly with Ink 

Formulated for Long 


Print Head Life 

Models for 


Popular Printers 


Add $2.50 Shipping & Insurance 

Send Payment or Order COD 

CA Res. Add $2.40 Sales Tax 


Satisfaction Warranted 


Spec ify Pr inter Make and Model 

Box 1727, Redlands, CA 92373 
(714) 792-0831 

Brochure Avai lable, Enclose 
Large SASE with Request 

LE RIBBoNIZER"' 

• Reduces temperature of ENTIRE ' .,, 
computer . .. not just the SAM chip 

•Easy 1-Minute installation $39. 95 

Model I/ III Software 

• Send For Free Catalog 

• For fastest Service Send Money Order Or 


Certified Check • Add $2.00 Shipping 

Charge Per Order • Calif Residents 


Add 6W% Sa.Jes Tax • All Merchandise 

Shipped From Stock • 


•Brings 
operating 
temperature 
to ambient, 
regardless of accessory load ~ 

BAPiClRY WHYTE 
PISSOC\ATES 

WOPiDPPiOC \ · ~ ~ \ 
UEPiS\011 3·0 

TRS-80" Model I/ Ill 48K Disc 


·o\ "•"'°" y.M.I
Now c11n 9mbed 
sve" corrtrof coo.. in yqur tut fw 

Superscript 5 b . t 
u scrip Underline 

Italics More s~PJJo,..,_ .... 
•"'' """ S14·95 each, with di:" ......... .,.. 

S10•9S each, documentation only "'"'· 

BP.PO..ffl WlfflE Pr5SOClffiES 
P.O. Box 948, 

New Westminster 
B.C. Canada. V3L 5C3. 
Add $1•00 for postage 

B.C. Residents add tax at 6-i. 

"Trade mark of Tandy Corporation 
·"Trade mark of Epson America 
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identification markers. Features include 
a utomatic pen selection, chart hold­
down, and touch panel pen-motion 
controls. It is driven through the 
computer's RS -232 interface. Disk 
software is supplied that is menu-driven; 
there is no programming necessary . It is 
easy to draw, save and recall 
professional line and pie charts, complex 
bar graphs, designs and more. The 
plotter comes with six hard-nib pens. 
Replacement pens are available at $3.95 
each. 

The plotter accepts paper sizes up to 8.5 
x 11 inches. The plot size is 7 x 9.25 
inches. Its speed is 2.8 inches per second 
and there are 200 steps per inch. The 
dimensions of the plotter are 6 x 13.5 x 
10.5 inches. It weighs 20 pounds and uses 
standard, 115 volts AC 50/ 60 Hz, 
current. 

When you buy this plotter you will 
receive a diskette containing a program 
called "Tandy Graph" for your particular 
model. This is a BASIC program, menu­
driven, where answering simple 
questions will produce a bar, line, or pie 
chart as per your inputs. These may be 
saved on diskette and recalled and 
printed again. Upon recall, you have the 
option to change the colors but no 
provision has been made to add data or 
edit data already saved. This would have 
been a very useful addition to an already 
handy software package. 

The plotter provides 93 upper- and 
lowercase printable characters, in four 
orientations. It also provides for six 
marker symbols. The colors provided are 
black, red, blue, green, violet, and 
orange. F elt tipped pens are also 
available for writing on transparencies 
(useful for overhead proj ec tion 
presentations). 

BIORHYTHM PLUS 
Written by Billie G. Key 

and William E. Black 
Biorhythm Plu s is a super fast machine language 
program for the TRS-80 Model I or Ill . Level 2 • 
Microcomputer (16K minimum). 

* * FEATURES * * 
- Biorhythm chart output to either thevideo screen 

or your printer . 

- Scrolling pause feature during screen chart 

display. 

- Prints chart for any number of days up to 999 

days. 

- Personalized chart with name printed on chart. 

- Calculates the day of the week of your birth . 

- Accepts dates between the years 1900 and 2000. 

- Calculates your age in days. 


Send $14.95 for disk to: 


CARROUSEL 

Box 231 


Chambersburg. PA 17201 


TRS-80 is a trademark of the Tandy Corp. 
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Aside from the program , Tandy 
Graph, the accompanying manual 
provides a complete set of plotter 
commands for developing your own 
particular plotting progra m . Both 
absolute and relative positioning are 
possible. Ten different types of dashed 
lines are built-in and selectable. It is also 
possible to specify circle or arc plotting 
with a command that is followed by the 
location of a center and the desired size. 
The resolution of the arc is plus or minus 
one degree. 

The plotter may also be operated 
manually by using its touch-sensitive 
controls. These include movement in four 
directions, pen up or pen down, as well as 
selection of local or remote operation. 

The accuracy and resolution for a 
machine of this size and price are quite 
impressive. The digital steps, when 
drawing a circle, are fine and not 
apparent without close examination 
through a magnifying glass. 

The uses of this plotter for business 
graphs and charts are rather obvious. In 
use as an engineering tool, however, the 
possibilities are endless. One could 
program a series of subroutines 
representing the common electronic 
schematic symbols and then call them as 
needed. Computer logic diagrams are 
another possibility. Almost any 
engineering drafting could be done using 
this plotter, if one stays within its size 
constraints. 

Six different and selectable colors are 
what re a lly make this plotter 
outstanding. It has been said that a 
picture is worth a thousand words. Let's 
add that color further enhances the 
picture's worth by another thousand. 

I. Mike Schmidt 

POWER LINE PROBLEMS? 


SPIKE-SPIKERSrM•••The Solution! 
Minimize equipment damaging spikes and conducted RF noise 
to or from sensi tive equipment . Transient surge protection 
plus low poss Rfl nosh filtering . All units 120V 1SA . 

MINI II $44.95 

Woll Mount 


3-stage filter 

2 sockets 


~ .......... 
QUAD II $59.95 

Woll mount . Dual 3-stoge filter 
DELUXE $79.95 4 sockets & light 

Dual 5-stoge filtered 

ckts. 8 switch sockets 

main switch , fuse, light 

Kalglo Electronics Co., Inc. Order Factory Direct 
65 84 Ruch Rd ., Dept 8().U S 215-837-0700
Bethlehem, PA 18017 

Out of State 
DEALERS INVITED 800-523-9685 

PA Res Add 6% •COD odd 13 .00 +Shipping 

Strobe 100 Digital Plotter $785 
Model I Parallel Interface $110 
Model III RS-232 Interface $350 
P ASB Software $70 
Strobe Incorporated 
897 Independence Ave. Bldg 5A 
Mountain View, CA 98043 

A printer is used primarily to print 
words . Some printers can do high 
resolution graphics by dot addressing, 
such as the Epson with Graftrax and the 
C.Itoh 8510. Although one can produce 
acceptable plots with these graphics 
printers, they are not as good as what 
can be produced on a device especially 
made for plotting. These devices are 
called, oddly enough, digital plotters . 

A digital plotter takes your commands, 
like DRAW TO, and changes the 
information, not into a bunch of dots 
turned on, but rather into an analog 
movement of a pen across the paper. 
Thus the plots are made from lines and 
curves, smoothly connected; not a group 
of dots trying to make you think that 
it is really a line . For this reason, 
and the fact that plotters can generally 
"address" smaller distances than 
graphics printers, plotters are preferred 

Price Breakthrough •.. 
Cartridges for EPSON MX-80* 
Only $4.75 each (Plus shipping) 

Yol.Jf choice of black, red , green ,blue or 
brown. No limit. Order as many , or as 
few, as you want. Mix any way that you 
desire. 
Also available are my latest lists of 
"goodies" for your EPSON* printer. Get 
it fast by writing direct to: 

P. F. Skeberdis 
P.O. Box 27 

Fremont, Michigan 49412 
Add $2.00 and give complete address 
for United Parcel shipping (48 states) 
and packing . Alaska and SHawaii , add 
$4.00 shipping. USA orders only . Mail 
sales only. Michigan orders add sales 
tax. Prices subject to change without 
notice. 

"EPSON & MX-80 trademarks Epson America, Inc. 



FREE 

business software 

directory 

Micro Architect, Inc. 
96 Dothan St. , Arlington, 

MA 02174 

Basic Aid Colorcom/E
"An excellent program "Out of thousands of programs,
and fine utility." this program ... SUPER!" 
Rainbow Review-Aug.82 80·US Review-Nov.82 
Sincle control key input of Asmart communications pacbce. 
BASIC commands. 134.95 Disk or Rompack S49.9S 

Spectrum St'lck CoCo/EAD
"More like arcade joysticks Color Computer Editor, 
than anything we've yet Assembler and Oebugger $6.95 

encountered." S ct PaddleRainbow Review-Oct.82 pe. rum . . 
Response and conlrol pul lhe i•r For quicker s1de·to·s1de action 
b1ek in color compuling. Sl9.95 and higher scores. S19.95 

cm NOW SINO TD 

212-441-2801 DEPT. 02 93-15 86TH DRIVE 


FOR FIST DELIVERY WOODHIVEN, N.Y. 11421 

All orders plus U shipping NY residents add sales In 


MAXLIFE™ 
THE ONE YOU'VE HEARD ABOUT 

"G UARANTEED TO WORK" 

NEW 

LINE DAISY 

PRINTER WHEEL 
VI & VIII NYLON 

s7 •~A~ ss. !~ 

MIN. ORDER 4 CARTRIDGES 


PRICE INCLUDES SHIPPING WHEN 

CHECK ACCOMPANIES ORDER 


MASS RESIDENTS ADD 5% SALES TAX 


JAN TECH 

WHEN YOU NEEDED IT YESTERDAY 

P 0 BOX 647, RANDOLPH, MA 02368 

(617) 961-4210 

FllEl data base for small inventories, mailing list, 
etc. $15.00' 

CALENDAA 1 disk AS only. Know what. where and 
when with calendar. Sl0.00 

STOCKQUEST1 trend analysis, buy and sell 
signals. $11.00 

SUPER STOCKQUEST1 32K only same as above 
plus printer output. Capital gain and loss 
comparisons for up to 38 weeks. Forecasting and 
more. SI 5.00 

MONEY PLANNEA1 See how hard your money 
works for you in atax-deferred account or tax-free 
interest. Compared against inflation, your tax 
bracket. Has printer output. $7.00 

DATA MANIA, INC. 
51625 Chestnut Road 

Granger, IN 46530 
Add $1 .50 PIH 
• 16K or 32K, specify 
1 Easyright products by OMI 
For 16K TRS-80® Color E/B and Model 11 111 , specify . 

ULTRA TERM 
The best TRS-80 terminal package at 

any price. Why pay $129 or more? 

Split screen, 1K print buffer , half and 
full duplex support. Direct to disk file 
transfer permits unattended operation 
of host computer! Supports RS Modem 
2, Hayes Smartmodem, Lynx and more! 

Only $59 Postpaid 

Send check or money order to: 


Computers Unlimited 

3174 Hylan Blvd. 


Staten Island, NY 10306 

1212) 979-6689 


MC & Visa Accepted -- C.O.D. $3 Extra 


We'll give you this $175 
software package for 

$24 
2 Gamesl 7 Personals! Mod I/Ill 

OSCAR DRAFT, SPECIAL 

MISSION PILOT 

Exciting flight program. Full instrument 

panel. Real navigat ion, bombing, 

strafing, dogfights. Great graphics . 32K 

THE WIZARD'S CITY. Adventure 

PERSONAL PROGRAMS 

Income Tax-Financial Statement­

Mail List-Bus. Mileage -Tax File 

Income/Expense-Stock Charting . 

DISK ONLY. IF YOU USE TAPE, ORDER 

DISK AND HAVE IT COPIED. AT 

$1.55/PROGRAM, HOW CAN YOU LOSE? 

Add $1.50 shipping. 

6011 SAN FELIPE 
HOUSTON, TX 77057BAPS 

THE ULTIMATE 
IN SOFTWARE 
UN PROTECTION 
FPS - 3 IS A FRONT PANEL SIMULATOR 

FOR THE TANDY CORP. TRS80 MODEL Ill 

JUSTFLIPA SWITCH AND! ! ! 
THE PROGRAM IN MEMORY IS COPIED 

TO YOUR CHOICE OF DISK OR TAPE. TO 

RUN THE COPY SIMPLY BOOT THE DISK 

FROM RESET OR LOAD THE TAPE WITH 

THE SYSTEM COMMAND. YOU DO NOT 

NEED ANY TECHNICAL KNOWLEDGE 

TO USE THE FPS-3. ALL YOU NEED TO 

INSTALL THE FPS-3 ARE A HALF HOUR 

OF YOUR TIME AND A SCREWDRIVER. 

THE COST FOR A COMPLETE FPS-3 IS 

ONLY $50. 

WHAT THE SOFTWARE GODS 

HAVE HIDDEN 
THIS LITTLE 

SHALL REVEAL DEVIL 
J.E.S. GRAPHICS, P.O. BOX 2752' 

TULSA, OK. 74101 CALL 918 742 7104 . 


More " HELP" is on the way with these two 
NEW utilities for the NEWDOS-80 Model Ill 
users. 

CAT/CMD is a totally DOS independent 
util ity that offers the ability to read most 
major DOS directories from whatever your 
system disk might be. Displays the name, 
date, and type of DOS wi th the directory . 
You know it's on there , and now you can 
read it! . . . . . . $16.50 

RESTORE/CMD You can really " BRING'EM 
BACK ALIVE" with the latest alternative to 
an accidental or intentional file loss by the 
use of the "kill" command. RESTORE is a 
DOS command and could save you hours of 
typing in just seconds . . . .. $16.50 

Get CAT and RESTORE on one disk for 
$29.95 • Apparat, Inc. 

~ayday SOFTWARE 

P.O. Box 66 • Rock Creek Road 
Phillips, Wisconsin 54555 

(715) 339-3966 
VISA/M-C WELCOME 


Personal checks require additional 14 days 

All prices include shipping 


•· re..~.JI\\;~\ -o-o~ 

~~~Neio pfJl
\s \\\e oS L£j\ with 

-0 more features 
than any other DOS 

and atthe bestprice-99.95 

ORDER TODAY FOR 
SURPRISE FREE BONUS. 
TRSSO MOD VIII VISA/MC 

CDC 

13715 Vanowen Street 

Van Nuys, CA 91405 


(213) 873-6621 or 1 (800) 692-5235 


'TM 
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for the production of high quality plots. 
The main disadvantage to having a 

plotter is that it, generally, makes a lousy 
printer; even though it can often print 
text at many different angles. Often the 
plotter becomes a specialty piece of 
hardware that cannot be used to do most 

I of the things that a printer can do. With 
many computer installations, the cost 
effectiveness of having a plotter is a 
serious concern. Most plotters cost a 
minimum of $1500. 

The Strobe plotter is the most 
inexpensive one on the market, at a mere 
$785 plus the interface. It has a 
resolution of 0.002 inches; about 50 
microns. Good enough for most purposes 
and better than a number of more 
expensive models. The plotter can draw 
alphanumeric characters and print lines 
of text vertically or horizontally. Text 
printed vertically has the characters 
rotated by 90 degrees. 

The Strobe plotter is a drum plotter. 
The paper is secured on a drum. The pen 
moves only left or right, and the drum 
moves to position the pen up and down. It 
takes 8.5 by 11 inch paper and unlike 
most plotters, normal plastic shank pens 
may be used rather thai:i expensive 
plotter pens. 

The Strobe plotter can also be used to 
digitize information from a piece of 
paper. The plotter is placed in SEEK 
mode by a command from your 
computer. Then use keys on the plotter to 
"drive" the pen around to the appropriate 
point on the drum. The ENTER key on 
the plotter is used to transmit the digital 
coordinates of that point to the computer. 
It makes entry ofcoordinates from a map 
quite simple and painless. 

The Strobe Model 100 plots at three 
inches per second and has a minimum 
step size of .002 inches. It weighs only 
nine pounds and is 3 112 inches high by 
16 118 inches wide and 8 112 inches deep. 
The Model I interface plugs into the bus 
port on the left side of the expansion 
interface. The Model III interface uses 
the RS-232 port. With the plotter you get a 
number of colored pens and some special 
non-porous paper. Normal paper can be 
used, but the ink tends to spread if it is 
very porous. 

A hardware device is usually only as 
good as the software used to drive it. The 
Strobe plotter does fail a bit here; 
although the software is useable and 
does work. My complaint is that it is not 
as easy to use as other plotters, such as 
the HP 7225B. 

The software manual contains 
commented source listings and 
flowcharts for machine code driver 
routines for the Z80, 8080, and 6502 
CPUs. The drivers include useful 
routines for plotting and drawing 
alphanumeric characters, lines, PEN UP 
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and PEN DOWN, SEEK, scaling and 
drawing a character, rotating a 
character, etc. These can be helpful for 
someone wishing to develop special 
drivers for specific purposes. These 
drivers also come on disk and are 
interfaced with documented BASIC 
programs via the USR functions . A 
person familiar with BASIC and USR 
calls should have no trouble writing 
specialty software. For those not 
wanting to delve into the programming 
of the plotter, several BASIC programs 
are provided. 

The most useful BASIC program is 
called DRA W8/ BAS. It is used to plot 
mathematical curves. You may choose 
the type of line (solid, dashed, dotted, 
etc.), plot a variety of symbols, and 
connect those symbols with lines. Plots 
may be linear versus linear, log versus 
linear, or log versus log. You can name 
your axes parallel to the axis (the 
rotation of characters by 90 degrees 
makes labeling a breeze), draw axes, or a 
grid. 

There are two manuals, one for 
hardware and one for software. Both are 
fairly good and informative. They 
contain needed information such as 
technical specifications, plotter 
operation, 90-day warranty information, 
and explanations, listings, and 
flowcharts of the machine language 
drivers for the plotter. 

The hardware quality is excellent, 
particularly for the money. The software 
is not quite as good, mostly because it is 
not as user-friendly as I like. Still, Strobe 
has made the listings and logic flow of 
the software quite accessible. It is 
relatively easy to develop your own plot 
routines. There are few things in this 
world that are excellent for the money; 
the Strobe 100 Digital Plotter is one of 
them. 

Bruce Powel Douglass 

Radio Shack Digitizer 
#26-1195 
$449.00 
Available at all RS Computer 
Centers 

The TRS-80 digitizer is quite an 
interesting machine. It is very simple to 
use and even easier to connect. We were 
sent the device for evaluation and had it 
running on a TRS-80 Model II. 

A digitizer is just a fancy word for a 
device that sends. a signal through the 
RS-232 port. The signal is a eight byte 
word in which the first four bytes 
represent an X location and the last four 
denote a Y location. By setting an 
arbitrary position as (0,0), you can 
proceed to specify various locations. The 
digitizer consists of one arm which is free 
to move in two directions (back and forth, 
or in and out). The moving arm is always 

perpendicular to a similar fixed arm. At 
the end of the movable arm is a small 
cross-hair and magnifying lens for 
locating your position . By depressing a 
send switch, contact is made and a signal 
is sent to the computer.The contact of the 
two arms of the digitizer specifies its 
location in relation to an origin that you 
set earlier. Once you have the (X,Y) 
coordinates, it is left to you to write the 
code to store or make use of the data. 

You are able to make skew 
adjustments for cases in which your 
document is not aligned directly with the 
digitizer. In any case, it is assumed you 
wish to compute on an orthogonal 
(perpendicular) coordinate system and 
that the document and digitizer are on 
the same plane. 

I was impressed by the accuracy of the 
machine. Measurements of a location 
were accurate to plus or minus one 
percent. I didn't think my hands were 
that steady. The device has an actual 
measurement-field size of 11 inches by 17 
inches. 

Once you have the ability to locate 
points on a coordinate system, numerous 
applications become possible. With just a 
little help from Calculus, you can take 
function values and compute area, 
length, perimeter, even the equation of a 
graphed set of data. A set of contour 
maps could be used to calculate volume. 
Locations from a photograph could be 
used to store a digital representation of 
the picture. 

Included with the digitizer is a manual 
that gives instructions for interfacing 
with a Model I/Il / III/16 or Color 
Computer. The device can be directly 
connected to any RS-232 or cassette I/O 
port. You have to provide the RS-232 
cable or 4-pin cassette plug (I have 
always thought they should be provided 
with the equipment). Driver routines for 
accessing the signal are given, as well as 
a very simple program that 
demonstrates the capability of the 
digitizer. 

Purchasers should be sure to get a copy 
of the July/ August 1982 Radio Shack 
Newsletter for a correction to the Model 
II driver as well as a copy of a program 
for calculating areas . Also, Radio 
Shack's March 1983 issue contained an 
enhanced version for the Model II user. 

One slight problem was noted with the 
equipment. The sending switch that is 
located at the end of the moveable bar 
had a tendency to stick in the on position. 
Often we had to reset the device to break 
out of a continuous stream of data being 
received by the computer. For the price, it 
could be a better switch. 

The digitizer was fun, highly accurate, 
and easy to install. At $449, you had 
better have a serious need for its use. 

Cameron C. Brown 



TAKE THE GUESSWORK OUT OF 

MICRO 

MOONLIGHTER 

NEWSLETTER 

The ONLY publication devoted 
exclusively to helping you create, 
build , and mainta in a home-based 
business using your micro-system. 
SUBSCRIBE NOW to what may be 
the most important publica tion in 
YOUR FUTURE ! 

1 Year (12 issues) only $25 U .S., 
$29 Canada, $35 World Wide 

J . Norman Goode, Publisher 

Micro Moonlighter 


Newsletter 
2115-J Bernard Avenue 
Nashville, TN 37212 

Visa and Mas tercard welcome. Send 

J\Ccount number u.nd expiration d.o.te . 


Writer's Professional 
Subnission Register 
Record-Keeping System 
Menu Driven -updates 
current submissions 
- lists all subs . each MS 
-lists all subs. to each 
publication -lists all 
subs. each f0rrn/genre 
-lists entire register­
updates address for each 
publication -displays 
and/or prints. 
-'.IRS-80 III (TM 'l'andy 
Corp.)48K 2 Disks. 
$59.95. Check/MO. 
Joseph Nichols Publisher 
Box 2394, Tulsa,OK 74101 

CLINICAL 
LABORATORY PROGRAMS 

N 

s 

LabManager QUALITY CONTROL 


LabManager WORKLOAD/FINANCE 

LabManager TEST PmCING 


TRS·80 Model I or Ill 

Call or write for brochures . 


DOWNEAST DIGIT AL 
P. 0 . Box 286 •Solon, Maine 04979 

Versions for Apple II 
under development. 

TRS~SO is a registered trademark of T a ndy Corp. 

TRS-80 MODEL IT.M ."' 

GOLDPLUG - 80 
Eliminate disk re-boots and data 
loss due to poor contact problems 
at card edge connectors. The 
GO LO PLUG - 80 solders to the 
board card edge. Use your ex­
isting cables. 
CPU/keyboard to 
expansion interface ..... $18.95 
Expansion interface to disk, prin­
ter, RS232 , screen printer
(specify) . .. . . . ... . . $9.95 ea 
Full set, six connectors . .. $54.95 

VISA -- •
EAP COMPANY 

P.O. Box 14, Keller, TX 76248 


(817) 498-4242 

*T RS-80 is a trademark of 


Tandy Corp. 
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Mr I t e for cat«;l°''"""" '"tter 

NEW CATALOG OF 

PROGRAMS FOR THE 


TRS-80 Model I/Ill 

o Many New Programs 

o Quality User-Tested 

o Excellent Documentation 

o Tape/Disk Compatibility 

o Emphasis on Usefulness 

o Menu Driven User Friendly 

o Low Hobbiest Prices 

o Money Back Guarantee 

Send $1 for catalog which includes 

$2 discount coupon to: 

Practical Programs 
1104 Aspen Drive 

Toms River, NJ 08753 

STOCK & FUND 
INVESTING 

PUNDGRAF 1e a new computer program "hich not 
only graphs and analyzes funds or stocks, but 
111aku declaiona on when to buy and sell. Uee a 
TRS-80 Color Computer (TM Tandy Corp.) •• a valu­
able investment tool. 

• GRAPHS the progrese or your fund• or a"tocll:a 

e 	SUPERIMPOSES for cornpariaon1 

- a line or constant percent growth 

- a graph or any other fund 


• CALCULATES over an,y given ti.me 1pan1 
- percent price change 
.. the mov inc average 

• IlfDICATES BUY and...s_E.,LL_•.,ls_na.,.1_._....,..,.....,. 

~k=·~~i~~n::•t~rH 
group• or &even tor 
up to 70 week•· 
---$ 49 .95 

( COMTRONIC SYSTEMS 

TRS-80 Model I, III and Co lor 
Computers. 16K RAM R equired. 

ARCADE GAME 
8 -5Z-Strategic Bom ber 
Centurion 
F·15 Death Pilot 
Raid on Entebbe 
Street Fight 
Su bmarine Attack 
Air War 
Killer Satell ite 

ADVENTURE GAMES 
Space Colony 
Air Cav 

WAR GAMES 
Batlle of Midway 
Next War 
Nuclear Holocaust 

DISCOUNTS: 
Buy 2 Games, Save 10 % 
Buy 3-4 Games. Save 15% 
Buy 5 Games, Save 20% 

TAPE DISK 
$10.95 $12.95 
Sl0.95 $12.95 
$10.95 $12.95 
$10.95 $12.95 
$10.95 $12.95 
$10.95 $12.95 
$ 9.95 $1 1.95 
$ 9.95 $11.95 

TAPE DISK 
$10.95 $12.95 
$ 9.95 $11.95 

TAPE DISK 
$10.95 $12.95 
$10.95 $12.95 
$ 8.95 $10.95 

Add .55 shipping or $2.55 for C.O.D. 

"SATISFACTION GUARANTEED" 

COMTllONIC SYSTEMS 
4028 Somerset Lane. Ke nt, WA 98032 

"GUARANTEE D TO WORK" 

RADIO SHACK $6 99 
LP Ill & V (NEWLY DESIGNED) • EA 

MX-80 CARTRI OG E $7.99 
EA 

RADIO SHACK LP I, II & IV $2.99 
EA 

MIN IMUM ORDER $30 OR 1 DOZEN 

PR ICE INCLUDES SHIPPING WHEN 
CHECK ACCOMPAN IES ORDER 

MASS RESIDENTS ADD 5% SALES TAX 

JAN TECH 
WHEN YOU NEEDED IT YESTERDAY 

P 0 BOX 64 7 RANDOLPH. MA 02368 

(617) 961-4210 
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The Investment 
Simulation Game 
Designed By 
Investors for 
Investors: 
Expert and 
Novice alike. 
Up to 4 
players. 
Great for 
all 

prepaid 
Indiana Residents 
add 4% Sales Tax 

VINZAHT & ASSOCIATES 
Software Division 

P.O. Box 174 
Hobart, IN o\6342 

( 	 COMTRONIC SYSTEMS ) 
PMS-I 


PROPERTY MANAGEMENT SYSTEM 

• Saves Hours of Bookkeeping 
• Increases Accuracy 
• 100% User Supporl 
• User Friendly Syslem 
• 350 Units Per Diskette 
• Complete Tenant Fi le 
• Current Tenant Report 
• Late Rent Report 
• Late Rent Notices 
• Rent Payment History 
• Vacancy Report 
• Income Statement 
• Expense Ledger 
• Change or Ren t Notices 
For TRS-80 Model I a nd Ill 32K One Disk 
Drive. 
Excellent for Management Companies or 
Individuals . 
$169.95 on Di s ke tt e with Ma nual , 
Documentation and Sample Files. 

LOAN AMORTIZATION PROGRAM 
Prin ts or di splays an amorti zat ion schedule 
fo r a given mortgage contracl. Per fec t fo r 
Real Es ta te Investors . 

For TRS-80 Model I and Ill 16K Computers 
$12.95 on tape and $15.95 on Diskette 

"SATISFACTION GUARANTEED" 
COMTIU>NIC 8Y8TEM8 

4028 Somerset Lane, Kent , WA 98032 

TAXPLANNER 
A VislColc (TM) template that oilows you to 

foreca st your tax liabili ty, pion you r 
withholding and estimated tax payments, 
and do "What if?" evaluations of investment 
alternatives. TAXPlANNER computes the new 
alternative minimum tax for 1982 and 1983 as 
well as estimating sta te taxes. 

TAXPLANNER is a working tool to help you 
make decisions and save tax dollars using 
the ease and power of VisiCalc (TM) . 

TAXPlANNER is available for TRS-80 Model 
Ill with at least 2 disks, 48K and VisiColc at 
$49.95. Please specify TRSOOS -- or LOOS ­
(LOOS runs on the new Radio Shock Model 111 
hard disk). 

Send check, money order, MC or VISA 
information to: 

The Software Connection 
Box 80, 2843 South White Rood 


San Jose, CA 95148, (408) 270-0450 


'VlslCalc is a lrademalk of VlslCorp. 
Dealer lnqulrtes .Invited 
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Dental Computer 

Newsletter 


E. J . Neiburger, D .D .S. , Editor 
1000 North Avenue 

Waukegan, IL 60085 

The D.C.N. is an international 
group of dentists, physicians and 
office management people who 
have interests in office computers. 
Though the emphasis is on micro­
computers, many members use 
minis. We cater to all makes and 
brand names. 

Annual membership dues 
$15.00. Membership runs from 
January to January. If you join 
mid-year, we will supply you with 
the year's back issues. 

KOUPON KEEPER•••••••••••• $ 9 .75 
Trade in your shoeboxes and en­
joy bigger savings wi th this 
unique coupon filing sys tem. 

REFUNDERS RELIEF •• • ••• ••• $15.95 
Save time, money by using this 
to match refund offers and POPs 
together . 

DOLLAR SENSE••••••••••••• $12 . 95 
A budget cr eation and reporting 
system that wi ll let you know 
where your money REALLY goes. 

LEADER LOPPER •• ••••• ••••• $10 , 95 
Lead in cassette I/O speed with 
this utility - it uses just 17 
bytes of RAM (for Mod 1 only). 

For the TRS- 80 Mod 1 & 3, 16K+, 
KENSOFT, 2102-50th St. , Kenosha 
WI 53140. (414) 654 - 2722. 

* BOOKKEEPER * 
$34.50 


TRS-80 Model 111 


Perfect for Small Business 

TIME DOME has pre-loaded files 


* SCRIPSIT-MAll.ER * 
$34.50 


Form letters, envelopes, labels 

from address list and letter 


made by SCRIPSIT 


(714) 774-9383 


H. A. K. Workshop 

9791 Orange 


Anaheim, California 92804 


-

CONVERT-A-DISK 
Single-sided disk drive users 

increase your disk storage by 
100%!!! 

Convert-A-Disk will work with 
any 5%-ill'. single-sided disk drive 
no matter what type of computer 
you are using. 

Why pay hundreds of dollars to 
increase you r d i sk".storage77 
Convert-A-Disk will allow you to 
convert all your existing disks to 
give you a 100% increase disk 
storage capacity. 

Send $15 check or money order 
tg : 

CONVERT-A- DISK 
P.O . Box 15277 


Portland, OR 97214 


INDEX TO 80-U.S. 
At last; an index to all the 
information contained in 80-U.S. 
Journal. Articles, programs, 
tutorials and other useful 
information is broken into over 
125 categories including errata 

---and fixes from later issues. The 
index comes in a static binder 
and covers the July 1981 through 
Dec. 1982 issues. Send check or 
money order for $7 plus $1 
shipping to: 

Gary Diillio 
1109 Madison Ave. 

Prospect Park, PA 19076 

Allow 6 wks for delivery 

MAGAZINE SAMPLES 
FREE listing of over 150 
magazines offering a 
sample copy - 50<!: per 
sample. Send stamped 
self-addressed #10 

envelope to: 

PUBLIS HERS 
EXCHANGE 

P.O. 	Box 220, Dept. 278A 
Dunellen, NJ 08812 
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Dow Jones linked to VisiCalc 
Solutions, Inc. has released VIS­

Bridge-DJ, a program that makes it 
possible to download data from Dow 
Jones News / Retrieval directly into 
a VisiCalc spreadsheet. Data 
analysis can be performed using 
standard VisiCalc commands. The 
program allows for 300 or 1200 baud 
and acts as a complete Dow Jones 
terminal program. It is available for 
$445 for the TRS-80 models I/II / III, 
and 16. Contact Solutions, Inc., Box 
989, Montpelier, VT 05602, or call 
(802) 229-0368. 

Model 16 Database 
CDDS, a relational database 

management system that uses the 
Motorola 68000 processor is 
available for the TRS-80 Model 16. It 
uses menus and an English subset 
query language. The package 
supports a variety of file structures 
and has an introductory price of 
$595. Contact Data Management 
Systems, 211 N. El Camino Real, 
Suite lOlC, Encinitas, CA 92024 or 
call (619) 942-0744. 

NEWBASIC 2.0 
Add over forty commands to 

Model I/III Disk BASIC with this 
new utility from Modular Software 
Associates. It allows you to create 
custom versions of NEWBASIC, 
combines assembly language 
graphics ability with BASIC, adds 
commands for spooling, sound, RS­
232 initialization, pre-defined and 
user defined keys for keywords, line 
labeling, moving READ/ DATA 
pointer and more. Its price is $39.95 
on disk from Modular Software 
Associates, 20918th St., Huntington 
Beach, CA 92648 or call (714) 960­
6668. 

Liaison 
Easy sorting of VisiCalc files and 

RS-232 gender reversers 

Remote switched isolators 
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you can generate special report 
headers and labels for VisiCalc DIF 
files through your Scripsit. Liaison, 
from Kjell Engineering, allows for 
easy transfer of VisiCalc DIF to 
Scripsit or back . Reports can be 
enh anced by using Scripsit for 
special printer effects. The package 
in cl ud es user-c hoices for sort 
requirements , column width, and 
more. Contact Kjell Engineeri ng, 
4357 Echo Glen Dr., Dall as, TX 
75234. 

Low-p riced Mode m 
The Comstar Research Modem 

uses the cassette port of the Model I 
and needs no expansion in terface or 
RS-232. It operates at 300 baud, half­
duplex, in send or receive mode. It 
comes comp lete with software for 
$99.95 a nd will be ava il able soon for 
the Model III a nd Color Computers. 
Contact Comstar Research, P.O. 
Box 771 , Madison Heigh ts, MI 4S071 
or ca ll (313) 541-4S40. 

Color Computer Expansion Bus 
The BT- 1000 Expan sion Interface 

Unit is a five s lot bus extender for 
the Color Com puter. Add additiona l 
serial po rts, parallel ports , disk 
controll er a n d oth er compatible 
cartridges to any memory vers ion of 
the Color Computer. It uses a 40-wire 
cable a nd buffer cartridge, and 
in cl udes a n interna l power supply, 
m e m ory decoder, gold edge 
con nectors , socketed IC's , a nd fo ur 
24-pi n RA M/ RO M sockets. SK 
facto ry installed static RA M is 
optional. The uni t costs $270 or $300 
with SK RAM. Co ntact Basic 
Technology, P .O. Box 511, Dept. S, 
Orton vi lle, Ml 4S462 or ca ll (313) 
627-2002. 

PC-2 Spreads h eet 
Super SST is a spreadsh eet 

program for the Radio Sh ack PC-2 
a n d S h arp P C-1500 pock e t 
computers with SK memory. It uses 
machin e langu age ro uti n es for 
quick h andlin g of large matrices. A 

typica l 140 cell array containin g 
data and mathematical expressions 
ca n be a na lyzed in about ten 
secon ds. A CE-150 or equi valent 
printe r / cassette interfa ce i s 
requi red. Th e program package is 
provided on cassette tape with a n 
instruction book for $49.95. Contact 
Pocket Computer Newsletter , P .O. 
Box 232, Seymour, CT 064S3 or call 
(203) SSS- 194 6. 

Power DRIVER 
T h e PowerDRIVER series of 

pri nter dr ivers fro m Powersoft 
a ll ows users of SuperScripsi t to 
effectively use n on-Radio Sh ack 
prin ters. Utilities are available for 
the Prowri ter S510 dot-matrix fro m 
Leading Edge, the Starwriter F-10 
Daisy Wheel, and th e Epson MX­
S0 / 100 series with Graftrax or 
Graftrax+. PowerDRIVER comes 
on a Model I or III bootable di sk an d 
a lso contains patches for running 
SuperScripsit un der LDOS. It costs 
$29 .95 from P owersoft, 11500 

PRICES 

LNW-80 Model I $1295 

48K, S"/8" DISK CONTR, RGB COLOR 
DOS.PLUS, 3.4, HI-RES GRAPHICS 
RS 23 Z·C, PAR PRINTER PORT., 
80x24 DISPLAY, 1 YEAR WARRANTY 

COMPUTERS 
LNW 80 MODEL II 
96K, S"/8" DISC CONTR, RGB 
COLOR W/CPM 1,595 
FM: 81 161< $525 48K $660 
TIMEX $79 16 MEM. $42 
TRS 80 COLOR COMP. 16K $269 
MOD.Ill48K2/40TRK, S/S, RS232 $1,730 

CRT MONITORS 
AMDEK 300 GREEN $139 
AMDEK 310 AMBER $169 
AMDEK COLOR I $359 
AMDEK COLOR II $739 
TAXAN RGB COLOR $289 
ZENITH GREEN $115 
APPLE/ IBM RGB CARD $89 

EXPANSION INTERFACES 

LNW SYSTB>\ EXPANSION U t349 
MICRO DESIGN MDX-2 $449 
MICRO DESIGN MDX-3 $289 
HOLMES ENG. I M2 $129 
DOUBLE DENSITY MULTIPLIER $95 

YOU CAN'T 

TEAC Iii SIZE DRIVES 

Bore Compl 
FD SSA 40TRK S/ S $209 $245 
FD SSB 40TRK D/ S $280 $319 
FD SSF 80TRK D/ S $345 $375 

ALL TEACS HAVE A 1 YEAR WARRANTY 

TANDON DRIVES 
Bore Compl 

100-1 40TRK S/S $189 $230 
100-2 40TRK D/S $259 $299 
100-4 80TRK D/S $340 $480 

ECONOMY DRIVES 
COMPLETE W/ CASE/ p.J.JR SUPL/CABLE 
40TRK S/S $195 
Dealers: Discount on Cases & ~ Supplies 

APPLE COMPATIBLE DRIVE 
W. CONTR CARD, CASE & CABLE $295 

C-ITOH PRINTERS 
PAR SER. 

PROWRITER 8S10 $429 $539 
PROWRITER lSSO $659 $739 
F-10 40CPS $1295 $1295 
F-10 SSCPS $1550 $1550 
F-10 TRACTOR FEED $195 
QUME SPRINT 11 40CPS $1,450 

MODEMS 
NOVATION J-CAT $145 
SIGNALMAN $85 

BEAT!. • 

Ll'IW SYSTEM EXPAl'tSIOl'l 11 

UPGRADE YOUR MOD I OR PMC-80/ 81 WITH 
DISK CONTROLl.ER · 'RS 232 ·PARAU.EL 
PRINTER PORT · 32K 200 NSMEMORY · GOLD 
CONNECTORS ·POWER TRANSFORMER · 
CASE · CABLE 
FOR ONLY t349 

TRS COLOR COMP.• EXP. BOARD 

REAL TIME CLOCK 
PAR PRINITR PORT 
DISK DRNE CONTR $289 
80x24 DISPLAY Add$75 

SOFIWARE 
LAZYWRITER 
~..e!STE! •119 
MAXI f'\AJ'iAGER 
POSTl'IAN 
DOS PUJS 3.4 

U '9 

'129 
'119 
"9 

/Ill.ILTI DOS 
SUPER UT1.JTY+ 
11'.AS. 80 
\'ISICALC MOD I 
GAMES 

'49 
eo. '135 

'99 
•10'4 

24 HOUR TOU. f'REE. ORD'ERs 
VISA/MASTER CHARGE ONLY: 

(800) 633-2252 EXT 720 

• AU.. QUESTIONS: (313) 5311-1112 

MICHIGAN RESIDENTS ADO 4% SALJ::S TAX·P0.5TAGE 
CALL R>R OiARGES-PRJCES ARE DISCOUNTED FOR 
CASH AND MONEY ORDER !NON CERTIFIED otECJ<S 
ALLOW 2 WEEKS TO a.EAR) MAS1ER CARD AND VISA 
ADO 3%. NO COD. NO /'ET 'TCRMS 
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Stemmons Fwy., Suite 125, Da ll as , 
TX 75229 or call (2 14) 484-2976. 
Printer type mus t be specifi ed when 
ordering. 

RS-232 Gender Reversers 
Reverse the gender of a ny RS-232 

line to ma ke it compa tibl e with an y 
accesso r y. Tw o m o d e l s a r e 
a va il a bl e, on e with both ends ma le 
a nd the other with both ends fema le. 
The pri ce is $ 19. 95 each or both for 
$34.95, postpaid . Contact B & B 
El ectroni cs , P .O. Box 475, Mendota, 
IL 61 342 or ca ll (8 15) 539-5827. 

Network D esign jPrograms· 
Four n etwork design a nd a n a lysis 

progra ms for the Color Computer. 
Design Butterworth , Chebych ev or 
Bessel low-pass , hi gh-pass, or ba nd­
pass ac ti ve or pass ive filters. 
Calculate fr equen cy response of 
general networks th a t a re in la dder 
topology. All fo ur progra ms a re 
writte n in BASJC, print er is 
option a l, a nd most run in 16K. Cos t 
is $25 each on cassette or diskette, 
order more th a n on e program fo r $20 
each . Contact Dona ld J . Somm er, 
3931 South Burns St., Seattl e, WA 
98 11 8. 

R emote Switched Isolators 
Electronic Specia li s ts a nn ounce 

the newest addition s to th eir popula r 
pa tented Isola tor filter/ s uppresso r 
line of interference control products. 
Ava ila ble on a ll Isola tor models , the 
remote AC power control switch can 
be mounted n ear the equipm en t 
oper a t or for conv eni e n ce a nd 

Color Computer expansion bus 

sys t e m ca bl e n ea tn ess . Loa d 
ca pacity is 1875 watts ma ximum , 
with each soc ket ca pa bl e of 
ha ndling a lKW load. Remote 
switching a va ilab le on a ll models. 
Prices start a t $79.9fi. Write to Elec­
tronic Speciali s ts , Tnc., 171 South 
Ma in Street , Natick, Massachu setts 
01760, or ph one (fil 7) 655- l i'i 32. 

Readers 
We are seeki)1g a r ticles a nd 

progra ms for the following topics: 
finance, h ea lth an d medicine, 
games, s imul atio n s , ga mbling , 
using CP/ M, a nd Color Computer 
gra phics. 

If yo u have materi a l on th ese, or 
other subj ects, pl ease submit h ard 
co p y and m ac hin e- r ea d a bl e 
progra ms to 80- U.S. Journal, 3838 
South Warn er Street, Tacoma, WA 
98409. All submi ssions will receive 
prompt attenti on . 

Economical Text Processor 
The Pel-Tek Word Machine is a 

low-cos t text proces sor written in 
machine la ngua ge. It is 'a va ila ble 
fo r Models I a nd III (di sk only). The 
Word Machine is line-ori ented a nd 
fea tures includ e a full range of 
ch a rac ter-oriented line edi tin g a nd 
sea rch fun ctions, prin ter indepen­
dence, a nd the a bili ty to embed 
special con trol ch a racters in the 
text. Th e Pel-Tek Word Machine 
di sk sell s fo r $16.95. Co ntact Pel­
Tek , P .O. Box 1026, South a mpto n, 
PA 18966, (215) 957-2334. Pel-Tek 
will provide th e docum enta ti on a t no 
cha rge if a SASE is provided. 

I 

CATALOG

* ANY DISK * 

REGARDLESS 
OF DOS, DENSITY 

OR TRACK COUNT 

IN SECONDS ... OR 

YOUR MONEY BACK! 

The Arran ger is a ve ry fast 
100% Z-80 machine language, 
se lf co ntain ed mas te r d is k 
catal og filin g program that 
auto m ati ca ll y reco rd s di sk 
nam e, date, density, DOS, free 
space, track count and data 
type in seconds on alm os t 
anythin g! 

*- *- *_ *_ *_ *_ * 
With the Arran ger you can : 
* Catalog 250 disks-44 fil es 

(double density) 
* Find any program in 30 


seconds 

* Sort 1500 files in 40 seconds 
* Sort by extension or wildcard 
* Single or multiple drives 
* Scan files starting at any point 
* Search by wildcard 
* List or print files alphabetically 
* Add or update your disks in 

seconds 
* Rename disk at any time 

*_ *_ *_ *_ *_ *_ * 
The Arranger is totally ind e­
pendent, comp lete with its own 
backup fun ction . W e believe 
the Arranger to be the finest, 
fastest, eas ies t to use disk 
catalog filin g program available 
and the least expensive. 

Sin gle Density M odel 1 o r 
Doubl e Density Model 1/111 

$29.95 
New! ... Sp ec ial Offer . . . A 
Double Arranger . . . Two Ar­
ran gers on a Flippy D isk for 

only $39.95 
VISA-M C 


Order To ll Free 

1-800-69 2-5235 


In Californ ia Cal l 

1-21 3-87 3-6621 


CDC 

137 15 VANOWEN STR EET 


VA N N UYS, CA 91405 
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TRS-80 

MODEL I 


DISK 

INTERFACING 


GUIDE 


$5.95 
POSTPAID 


FIRST CLASS 

(United States Only) 

$7.95 Foreign Airmail 
(U.S. Funds) 

Send to: 
80-N.W. Books 


3838 South Warner St. 

Tacoma, W A 98409 


(206) 475-2219 


Dealer Inquiries Invited 
TRS 80 is a registered trademark of Tandy Corporation 

Send Copies of the Guide 

Check Enclosed________ 


Visa or MasterCard 

# ------------­
Exp. Date __________ 

Signature---------­

Name----------~ 
Address,___________ 

City -----------­
State ------Zip____ 

A Divis ion of BO-Northwest Publishing. Inc . 
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*You'll think you've made the 
DOS strike of the decade 
when you turn your micro 
on to LOOS. You' ll find a 
bonanza of features like 
full keyboard type-ahead; 
a true background spooler, 
fi le backup by date, class, 
and between different drive 
types; hard disk support; 
data transportability 
between Model I and I ll; 
and a complete communi­
cations utility including 
disk file send and receive. 
Support for Radio Shack's 
Doubler and selected 
others is also provided. 

With our Job Control Lan­
guage, you get true "hands 
off' running of your appli­
cation programs - give a 
single command and then 
walk away. The 400 page 
manual includes examples 
of all commands and utili· 
ties. The Operator's Guide 
gives you step by step 
instructions on how to use 
LOOS with your applica· 
tions. Stop runn ing with 
only " half " a computer! Let 
LOOS provide the missing 
features to speed up and 
simplify your TRS-80 com­
puter system! Visit a dealer 
or contact LSI for more 
information on the most 
popu lar sophisticated 
operating system for your 
TRS-80. 

LOOS is available world· 
wide through thousands of 
dealers for just $1 29 +S&H. 

The BASIC Answer 

The BASIC Answer is a 
BASIC text processing util­
ity. It is designed to allow 
the BASIC programmer to 
build code in a structured 
manner. "Source" code is 
written with a word proces­
sor or text editor which 
allows the user to exploit 
the powerful editing and 
movement features charac­
teristic to those types of 
editors. Source code can 
even be created by your 
own BASIC interpreter. 
The BASIC Answer is then 
used to process these files 
into normal interpretive 
BASIC code. 

Free Yourself from 
Line Numbers 

The BASIC Answer allows 
substitution of labels for 
line numbers! This means 
that your BASIC code now 
can read like a novel. 
Instead of the typically 
undescriptive " GOSUB 
1000", a label such as 
"GOSUB @Search.Name" 
is used. Imagine yourself 
reading code filled with 
such descriptive branches 
and understanding it at a 
glance, even years later. 
This feature even allows 
totally relocatable BASIC 
routines without the renum­
bering problems. 

TRS-80 is a trademark of Tandy 
Corporation. LOOS is available for 
the TRS-80 Model-I and ModeHll. 
Prices and specifications subject to 
change without notice. LOOS and 
The BASIC ANSWER are products of 
Logical Systems, Inc. 

·certain features of LOOS require specific hardware. 
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A New Concept in 
Variable Usage 

The BASIC Answer allows 
variable names to be as 
long as 14 characters and 
ALL 14 are significant. 
Imagine reading: 

" IF ACCNT.OVERDUE #> 
0 THEN GOSUB 
@PRINT.DUN" 
rather than 

" IFAO#>OTHEN 
GOSUB52130" 

Which would you rather 
read? It also introduces 
to BASIC the concept of 
Global and Local variables. 
This feature circumvents 
the tedious problem of var­
iable tracking because a 
Local variable is only viable 
in its own subroutine! 

NOW AVAILABLE 

LOOS 5.1 Quick 

Reference Card 


$5.95+S&H. 

End the Multiple 
Machine Hassle 

The BASIC Answer intro­
duces the concept of 
" Conditional Translation. " 
This feature allows the 
programmer to place differ­
ent " machine dependent" 
code simultaneously into 
the same Source Code. 
The BASIC Answer can 
be "switched" when pro­
cessing to ignore the 
unwanted or include extra 
code! No more multiple 
master programs to con­
fuse maintenance. All the 
masters could now be 
rolled into the same pro­
gram. Modify the one 
master and you've modi­
fied them all. Process the 
same code with different 
switches set, and get two 
or more versions from the 
same source. 
The BASIC Answer com­
bines the self-documenting 
power of COBOL with the 
relative ease of BASIC 
together with the power of 
a word processor. 
The BASIC Answer is 
available for just $69.00+ S&H. 

* The BASIC Answer re­
quires the LOOS Operating 
System. 

A
OGICAL 


SYSTEMS 

we. 
0·CJ•c:::J •c:=:::::> 

8970 N. 55th Street 
P.O. Box 23956 

Milwaukee, WI 53223 
(414) 355-5454 



FREE 


PROGRAM 

Sl 'Pt:R····A program lhal Slrips the 
l'op~ prolerlion from Radio Shark 
\'iskak , Scripsit. Time Manager. and 
llesklop / Plan 80 . Our program comes 
on a Disk end aulomatically removes 
lht' backup prolertion . 
'0 PROGRAMMl:'llG !llt:Ct:SSAR\ . 

l{f'.(; LJLAR PRIC E $20.00 

Sh1ppl'd free with any of these RaJu1 


Shack ~1od 111 program ' 


26-1563 Scrlpslt I/ID 99.95 
26-1569 Enhanced Vlslcalc 199.00 
26-1580 Project Manager 99.95 
26-1581 Personnel Manager 99.95 
26-1582 Time Manager 99 .95 
26-1585 Business Cbeckwrlter 149.95 
26-1590 Super-Scrlpslt 199.00 
26-1591 Scrlpslt Dictionary 149.00 
26-1592 Prortle DI+ 199.00 
26-1594 Desktop/ Plan 80 199.00 

OTHER SPECIALS THIS MONTH 

DOS + ver 3.4 (The Friendly DOS) 

Only $99.95 


APPARATS NEWDOS/80 ver 2.0 

Only $119 .95 


Verbatim® 
Diskettes 

Top-quality Verbatim"' Diskettes 

Use VISA - Mastercard • Money Orders 
No Purchase Orders Please! 

Allow 2 weeks for personal checks 
Kansas Residents add 3.5% Sales Tax. 

CALL TOLL FREEi 

1-800-835-0071 

Dealer Inquiries Invited. 

IN KANSAS: 
316 - 665-3611 

FORUM 80 

316-665-3985 

526 E. 4th 
HUTCHINSON, KANSAS 67501 

Bulletin board 


This bulletin board space is 
available free to individuals with 
single or unusual items for sale or 
trade, and for other announcements 
of interest to the general readership 
of this magazine. 80-U.S. Journal 
reserves the right to reject any 
commercial advertising in this 
section and suggests using our 
display advertising for that 
purpose. 

These notices are free of charge 
and will be printed one time only on 
a space available basis. Notices will 
be accepted from individuals or 
bona fide computer user clubs only. 
All announcements must be typed, 
contain 75 words or less and include 
complete name and address. 

Free giant video screen worksheet. 
Three feet by two feet, printed on enamel 
stock. You can see your print@ positions 
with ease. You only pay $1.50 for 
mailing, U.S.A. only. C. M. Miller, P .O. 
Box 360, Azle, TX 76020. 

Model I/III software for trade or sale. 
For list contact Marc Block, 4 Holden 
Court, Marlton, NJ 08053. 

TC-8 Cassette operating system, 
complete with manual and software, $85 
or best offer. Magazines $1.75 each: Byte, 
Desktop Computing, 80-U.S. Journal, 
Personal Computing, Softside and 
others. Add $1 for postage. Send sase for 
list. Jeff Scheibe, 12405 Marie Ann Dr., 
Brookfield, WI 53005. 

TCUG: The Washington DC area 
computer users group. Meets 7:30 PM 
every third Wednesday at Wakefield 
Forest Elementary School, Fairfax 
County, VA. For information contact 
TCUG, Inc., P .O. Box 2826, Fairfax, VA 
22031, voice call Don Gruenther, 
secretary, at (703) 820-6847 or BBS (703) 
836-0384. Monthly newsletter. 

Sea-Tac Coco Club meets 1:00 PM 
every first Sunday at the offices of 
Counseling and Preventive Services, 
Oakhurst Office Park· Suite 121, 1851 S. 
Centr al Pl., Kent, WA 98031 (206) 854­
7072. 

BBS for CoCo: CoCo's Nest is for the 
fun and use of CoCo owners and is free · 
no service charge. The bulletin board is 
run by Strictly Communications, Inc., 
available 24 hours a day and is based in 
Queens, NY. Modem phone (212) 423· 
4623 or voice call (212) 423-4626. 

SMARTUG: The Santa Monica Area 
TRS-80 Users Group meets on every third 
Wednesday at 7:00 PM at the Senior 
Citizens Center in Palisades Park on 
Ocean Ave. in Santa Monie&, CA. Call 
(213) 394-5997 for information. 

Model I/III software and hardware for 
sale. Business, education, utility and 
game programs on original disk or tape, 
with documentation, for h alf price. 
Okidata-80 printer, cover and ribbons, 
BASF 40-track drives, two Percom 80· 
track drives, joysticks. E. Stefanik, 373 
Wilson St. , Derry, PA 15627 or call (412) 
694-2841. 

Line Printer VII for sale. Perfect 
condition, only a few months old, high­
density graphics, 40 or 80 upper/ lower­
case, uses standard fan-fold paper, 
parallel and serial interface, $275 or best 
offer. Peter Lee, 100 LaSalle Court, New 
Orleans, LA 70118, (504) 865-2447 after 5 
PM. 

For sale: RS Quick Printer I, cable, 
paper and manuals, $175 or best offer. 
Radio Shack Voxbox, software and 
manuals, $75. RS-232 boards for Model I, 
$50 each. Charles Brierre, 2961 Poland 
St., Shreveport, LA 71103, (318) 221-6625. 

Complete Model I system. 48K, 1 drive, 
Line Printer VII, all cables, most 
manuals. Plenty of (legal) software, 
mostly games, and a joystick. $1400. 
Paul Robichaux, 109 Plantation, New 
Iberia, LA 70560 or call (318) 364-6964 
after 4 PM CST. 

Will buy or trade for a copy of August 
1980 80-Micro. Have July 1980 issue or 
entire '82 volume of Personal 
Computing, Popular Electronics and 
many back issues of QST, 73, Ham 
Radio. Contact Leigh L. Klotz, Sr., 119 
Harmony, McComb, MS 39648. 
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Pocket Big Savings! The powerful Radio Shack PC-2 
is more affordable than ever! Engineers, students , 
scientists-anyone with tough problems to solve-can 
put this TRS-80 system to work anywhere they go. 

Unexpected Power. The PC-2 has a 2640-byte memory, 
and is expandable to over 1 OK. Our Extended Pocket 
BASIC programming language includes 42 statements, 
34 functions and 6 commands. And the PC-2's 8-bit CPU 
operates at a clock speed of 1.3MHz-as fast as many 
desktop computers! 

Superior Features. The 26-character Liquid Crystal Dis­
play produces upper and lower case alphanumerics and 
7 x 156 dot-matrix graphics. A real-time quartz clock is 
built in . There's even a programmable beeper. 

Printer IPlotterICassette Interface 

Cut s20 
Was $239.95 219~,§.
in Cat. RSC-8 

Unique Peripherals. Add the Printer/Plotter/Dual Cas­
sette Interface to plot full X/Y axis graphics in four colors! 
Add two cassette recorders for automatic overlays, chain­
ing and data storage under program control. 

See It Today. This powerful , portable TRS-80 computing 
system is available at your nearest Radio Shack Com­
puter Center, store or participating dealer. 

Now your PC-2 can use most R&232 devices! 32 
new commands added to PC-2 BASIC make pro- . 
gram control of R&232 easy, and a built-in commu­
nications program in ROM lets you access data 
networks (requires modem and cable). 

ltad10 lhaeli 

The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

r------------------------------------------------1
I Send me the new TRS-80 Computer Catalog (RSC-9) today! I 
1 

Mall To: Radio Shack, Dept. 83-A-179 I 
300 One Tandy Center. Fort Worth , Texas 76102 

NAME _________________ 

ADDRESS ________________ 

CITY-------- STATE __ZIP---­

TELEPHONE _______________ 

------------------------------------------------J 
Retail prices may vary at ind1v1dua1 stores and dealers. 
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