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Business Computing 	 each new subscription or renewal, 
you will be able to select one of the This month, H & E Computronics, 
following items: Inc. has launched a new publication 

1. TRS-80 at your Fingertips, the called Business Computing. just like 
Nanas Systems Corp. Quick Refer­the Computronics Monthly News 
ence Cards to BASIC, Assembly Lan­Magazine, the purpose of Business 
guage and Graphic Codes. This is aComputing is to help average com­
complete summary of all TRS~aoputer owners learn more about their 
BASIC commands, all Graphiccomputers. More and more we find 
Codes, all Assembly Language In­that most computer owners find 
structions, and many other impor­themselves far away from reality and 
tant TRS-80 facts. The cards 	 arefar away from finding out what they 

· sturdy, and they should last the life­can really do with their computers. 
time of your computer. TRS-80 	 atComputronics and Business Com­
your Fingertips is FREE with yourputing aim to give computer owners 
subscription. You must specifya better perspective towards their 
which computer you own (the cardscomputers. 
are available for all TRS-80 models). 

2. As before, we will give you a Now is the Time to Subscribe 
FREE CASSETTE containing the 

... or to renew yrn,.ir subscription. Howe BASIC Word Processor (for 
Besides getting the Computronics writing letters, texts, mailing lists, 

Magazine, we've added some incen­

tives to get you to subscribe: for continued on page 6 


The H & E COMPUTRONICS MONTHLY NEWS MAGAZINE is published by 
H & E Computronics, Inc., 50 North Pascack Road, Spring Valley, New York 
10977. The H & E COMPUTRONICS MONTHLY NEWS MAGAZINE is not 
sponsored, nor in any way officially sanctioned by Radio Shack, a division of 
Tandy Corporation. 

The purpose of the H & ECOMPUTRONICS MONTHLY NEWS MAGAZINE 
is to provide and exchange information related to the care, use, and applica­
tion of the TRS-80"' computer systems. H & E COMPUTRONICS, Inc. does 
not take any financial responsibility for errors in published materials. Users 
are advised to check and edit vital programs carefully. 

The H & E COMPUTRONICS MONTHLY NEWS MAGAZINE encourages 
comments, questions, and suggestions. H & E COMPUTRONICS will pay 
contributors for articles and programs published in the magazine. 

The H & E COMPUTRONICS MONTHLY NEWS MAGAZINE is typeset by 
Photonics, Ltd., 188 Highwood Ave., Tenafly, NJ 07670, and is printed by 
Kay Offset Printing Service, Inc., 154 Grand Street, New York, NY 10013. 

SUBSCRIPTION RATES 

$24 per year SURFACE MAIL U.S. Only 
$36 per year FIRST CLASS MAIL U.S. 
$36 per year AIR MAIL Canada and Mexico 
$48 per year AIR MAIL Outside U.S., Canada and Mexico 

$3 per copy Single Copies U.S., Canada and Mexico 
$4 per copy Single Copies Outside U.S., Canada and Mexico 

Foriegn subscriptions and sales should be remitted in U. S. funds drawn on a U.S. bank. 

YOUR SUBSCRIPTION HAS EXPIRED IF . • . THE NUMBER ABOVE YOUR NAME AFTER THE 
DASH ON YOUR MAILING LABEL IS 41 (OR LESS) . THE NUMBER FOLLOWING THE DASH 
TELLS YOU THE LAST ISSUE THAT YOU WILL RECEIVE. For example, if your subscription 
number is 16429-41 , your subscription expires with this issue (issue #41 ). 
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WHY IS THE ALPHA JOYSTICK 
SUCH A SUCCESS ? 

Because of games Ilk• these: 

TALKINGTALKING ROBOT ATTACK 
INCREDIBLE! This amazing game actually TALKS 
without a speech synthesizer, through the cassette 
AUX plug . 

ROBOT 
ATTACK 

You are armed with just a hand held laser. In a 
remote section of the space station you encounter 
armed robots. some march towards you , so.me wait 
around corners. Watch out, the walls are electrified . 
Zap as many robots as you dare before escaping 
into a new section where more robots await you . 

ALL GAMES: 
16K Level 2, Mod 1 + Mod 3 Cassette: $15.95 

32k Level 2, Mod 1 + Mod 3 Diskette: $19.95 
 The struggle continues. With Joystick action and 

10% discount for 2 games, 15% for 3 or more 

Games may be played with or without joystick. 
 ;~·;~;·;~'~"'~. 

THE LATEST ARCADE CRAZE now runs on your 
TRS-80 . 
It 's eat or be eaten . You control Scarfman around 
the maze , gobbing up everything in your path . You 
attempt to eat it all before the monsters devour you . 
Difficulty increases as game progresses . Excellent 
high speed machine language action game . From 

=~· 
SCARFMAN The Cornsoft Group . With sound . 

CAUTION : Played with the Alpha Joystick . Scarfman 
may become addictive . 

Toll Fr_ee
THE ALPHA JOYSTICK: 
REAL ARCADE ACTION Order Line 
CJ Features the famous ATARI JOYSTICK 
CJWorks with any Level II or disk system Model 1 (BOO}
CJPlugs directly into KB or E/ 1 (next to printer port) 
CCompatible with any other TRS-80 accessories 221•0916
CSaves your keyboard 
CJ Fun to experiment in BASIC . Simply use A= INP(O) 
to read the joystick 

CJ Fully assembled. ready to plug in and use . 

Price includes Atari Joystick + Alpha Interface + ADD $.I.SO PER ORDER FOR SHIPPING AND HANDLING 

ALL ORDERS SHIPPED FIRST CLASS MAIL 

WE ACCEPT VISA . MASTER CHARGE . CHECKS M.O .. 


instructions + demo program . The Alpha Joystick 
is backed by an unconditional money back COD : ADD S2 .DD EXTRA. ­

QUANTITY DISCOUNTS AVAILABLE 11!9!1 • 
N Y RESIDOfTS ADD SALES TAX . ..... 

guarantee : If you are not delighted with it . return it 
within 14 days for a prompt and courteous refund . 

, 
SUPER NOVA" ATTACK FORCE" 

As1ero1ds !loaf .ominously around the The sound ol lhe klaxon is calling you' As your ship appears on lhe bollom ol 
screen. You musI destroy the asleroids Invaders have been spoiled warping lhe maze . eighl alien sh ips appear on lhe 
oelore they des1roy you1 (Big as1ero1ds loward Earlh . You shill rig hi and lell as lop . all !raveling direclly al you' You 
oreak into Hiile ones . ) Your ship w111 you lire your lasers . A lew break form · move toward them and fire missiles . But 
respond 10 lhrusl. rolate. hyperspace alion and lly s1ra1gh1 al you ' You place lhe more aliens you destroy . the laster 
and fire Watch out !or that saucer witti your linger on !he lire button knowing 111e remaining ones become . If you get 
lhe laser' As reviewed 1n May 1981 Byle that this shol must connec; ! With sound 100 good you musl endure lhe " flag · 
Magazine . elfects! ship ' w11n sound ellecls' 

·~· 

"' ..•"' "' 
~ 

i)

• • • v Q (: 
~ 

(I• I,~ C' 

' COSMIC FIGHTER" METEOR MISSION W 
Your ship comes out of hyperspace As you look down on your view 
under a convoy of aliens . You deslroy aslronaul s cry out for rescue . You musl 
every one . But another set appears . maneuver through the asteroids & 
These seem more 1nlelligen1. You meleors . (Can you gel back lo lhe sµac.e 
eliminate them. 100 . Your luel supply is ''station?) Fire lasers to desrroy the 
diminishing . You must destroy two more asteroids . but watch ou1 . there could be 
sels belore you can dock . The space an alien FLAGSHIP lurking . Includes 
station 1s now on your scanner With sound ellects~ 
sound 1 

Products 

11421 (212} 296-5916 



THE CRYSTAL BALL 

(News and Rumors of Interest to TRS-80TM Owners) 


1. The I BM Personal Computer 
appears to be catching on big. I BM 
has already produced 15,000 of 
them, and retail outlets such as 
Computerland stores have them in 
stock. Computer clubs around the 
country have had them demon­
strated at their meetings. Industry 
insiders feel that the 15,000 units 
will be snapped up fast and de­
mand will far outstrip availability. 
I BM says that it plans to market 
100,000 of them the first year! 
This will make IBM one of the 
leaders almost immediately. 

Although expandable to 256K 
bytes of RAM, three configurations 
seem to be more or less standard: 

(1) The computer (Intel 8088 
16-bit microprocessor) with 40K 
bytes of ROM, 16K bytes of RAM, 
keyboard, audio cassette and 
modulator to hook up to your 
black and white or color TV set. 
Cost: $1 600. 

(2) Same as above, but with 48 K 
bytes of RAM, one 5-1/4 inch 
160K byte capacity disk drive 
(instead of cassette recorder) with 
~S-232-C communications adap­
ter. Cost: $2385. 

(3) Same as (2), but with 64 K 
bytes of RAM and an extra disk 
drive, providing 320K bytes of 
storage. Cost: $3045. 

Service will be provided by 
IBM, Computerland, or Sears, de­
pending on where you bought it 
There is an additional charge ($40) 
for the system software and an­
other one-time charge for the com­
munications software. One of the 
biggest advantages of the I BM 
personal computer is also one of 
its disadvantages. The 16-bit pro­
cessor is far more powerful than 
any of the leading competitors, but 
software compatibility will be a 
problem. The disk operating sys­
tem is simply a Microsoft "Advan­
ced DOS", but a special 16-bit 
version of CP/M is coming. The 

printer is a thinly disguised Epson 
MX-80. 

Another interesting point is that 
IBM did not give it a catchy name 
or model number. It is simply the 
IBM Personal Computer. This may 
mean that the standards and specs 
for .this computer will be around 
for a long time to come, eliminat­
ing the worry of most computer 
buyers that their machine will 
shortly be obsolete. 

2. The big thing nowadays 
seems to be personal computing 
industry studies, which are sold by 
research firms at big bucks, pre­
dicting the vastness of the coming 
information age and its effect on 
the common man. The results are 
so varied that you might as well 
throw darts and save your money! 

Future Computing (Texas) says 
that sales of I BM personal com­
puters will exceed $1 billion with­
in three years, and that the "big 
two" (Apple and Radio Shack) will 
be hurt! Venture Development 
Corporation (Massachusetts) says 
that Apple and Radio Shack have 
nothing to worry about, since IBM 
does not have the distribution 
channels and software support 
they have! Furthermore, I BM will 
expand the total market. Systems 
under $20,000 will show the high­
est compound annual growth rate, 
with shipments increasing 33.5% 
annually through 1984. Interna­
tional Resource Development 
(Connecticut) says that the public 
could totally desert home com­
puters much in the same way it has 
abandoned video games, and that 
90% of low end computers bought 
by individuals lie unused on dusty 
shelves! 

One thing the research firms 
seem to agree on is that small 
businessmen will be the big mar­
ket for small computers. Both 
Apple and Radio Shack have new 

GET THE 
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A MACRO UTILITY FOR YOUR MICRO 
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Have your TRS-so· MOD II or Ill or an Apple II 

produce its own flowchart with the Documente' 

Program logic is graphically ciisplayed to your 

screen or printer. Uses4nclude Nowcharting basic 

level II, disk basic or Apple Soft programs, 

debugging programs and a learning aid . A branch 

map is also produced. TRS-80 version runs on 

16-48k system (disk-48k only). Apple version requires 

48k and 1 disk drive. 

If documentation Is a problem for you buy the 

Documenter. 

TRS-80 version-$34.95 Apple II version-$49.95 

plus $1 .05 postage & handling (Ga. res. add 4% tax) 

Specify Type: 


D TRS-80-48k disk 0 TRS-80-16k Tape 
D Apple 11-48k disk 0 TRS-80-32k Tape 
D 16 Sector 0 TRS·80-48k Tape 
D 13 Sector 

Name: 

Address: - ­ - ­ --­ - - -
City: ____ _ ST. __ Zip _ _ 

D Master Charge D Visa 

Account No. _ _________ 
Expiration

Bank No. _ ___ Date ____ 

. Signature--------- ­

P-80 Nut Software, P.O. Box 490 
Lilburn, Georgia 30247 
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If you have 
anything to do 

with the TRS·BO* 
System you 
should be 

reading the 

EIGHTY 

SYSTEM 


NEWSLETTER 


every week! 
Don't miss a single issue of the new Eighty 
System Newsletter .. . published weekly and 
mailed every Friday by First Class Mail. This 
is the only publication designed for personnel 
in the TRS·SO• industry, including manufac· 
turers, distributors, dealers and computer 
users. The Eighty System Newsletter is 
compiled and edited by Ken Gordon, producer 
of the National TRS·SO• Show, the Eighty/ 
Apple Show, the NJ Microcomputer Show, 
and publisher of the Amateur Radio Equip· 
ment Directory. Here is valuable information 
in professionally prepared formal about TRS· 
so· hardware, software, peripherals, trends in 
the industry, and latest news. In addition, 
each weekly issue contains brief digests of 
articles related to the TRS·SO• system 
appearing in over 100 computer related and 
general interest publications. This bibliography 
will save you both tim e and money in keeping 
up with art ic les in print on th e TRS·SO• 
computer system. The Eighty System News· 
letter is a must for all active TRS·SO• users, 
plus anyone involved in any way with th e 
manufacturing, distributing or retailing nf 
TRS·SO• products. 

Subscribe today: Mail the coupon with 
your check for $39 for the next 52 weekly 
issues (sent First Class Mail that 's only 
75¢ per week.) If for any reason you are 
not satisfied with the Eighty System 
Newsletter - we will refund the undelivered 
portion of your subscription: 

KENGORE CORPORATION 
3001 Route 27 

Franklin Park, NJ 08823 

(201) 297-2526 

D Enclosed is my check for 
$39 for the next 52 issues 
of The Eighty System 
Newsletter (sent First Class 
Mail). 

Name __________ 
Company ________ 
Address 
City __ State __ Zip __ 
•TRS·SO is a Regi stered Trademark of Tandy 
Corporation/ Radio Shack Division. 

direct marketing plans to business­
men to compete with IBM's strat­
egy-much to the dismay of some 
of their retail outlets. 

3. The market share leaders in 
personal computing: Apple (23%), 
Tandy/Radio Shack (16%) and 
Commodore/PET/CBM (10%) sell 
half of all the microcomputers sold 
in this country. That could change 
now that I BM is in the picture and 
that little known Sinclair Research 
Ltd. (Cambridge, England) is com­
ing on strong. Is it ever! The ZX-81 
personal computer will soon be­
come the world's leading selling 
microcomputer. Production, at 
10,000 units a month, is at a 
former Timex watch plant in Dun­
dee, Scotland. As IBM increases its 
market share, insiders predict that 
Atari and Commodore will be 
squeezed from widespread distri­
bution. Sinclair is· sold only by mail 
order in the United States. 

According to the Wall Street 
Journal, Sinclair's ZX-81 will be 
test-marketed by American 
Express. AX does $140 million in 
mail order business through its 9.5 
million card holders, and the 
$149.95 computer might prove 
popular. Clive Sinclair, the English 
electronic inventor/wizard, says he 
has sold 100,000 of the ZX-81 
personal computers in the past six · 
months, and "we'll sell 40,000 this 
month alone!" That's more than 
Radio Shack and Apple put toget­
her! Sinclair says he invented the 
first pocket calculator, the first 
digital watch on a chip, and the 
first pocket television. He also has 
a flat screen television in devel­
opment and is working on an 
electric car! 

Clive Sinclair (like most elect­
ronic geniuses) started young (age 
22) and has no college degree­
just guts and confidence. Sinclair 
has only about 30 employees 
world-wide but expects to do 
between $40 and $50 million in 
sales this year alone. The ZX-81 
can be produced cheaply since it 

has only four (custom) IC chips in 
it. A $100 printer is coming next 
year, and floppy disk drives and 
color capabilities are being looked 
into. 

4. Call is TRASH-80 if you want 
to, but the fact remains that 1,000 
shares of Radio Shack (Tandy) 
stock at $15 a share in 1967 are 
worth $2.35 million today! • 

continued from page 2 

etc.) and the Howe Data Manag~ 
ment System (a complete file man­
agement system). These two pro­
grams will be supplied, with instruc­
tions, on cassette. (Add $3.00 for 
Model I or Model 111 diskettes; add 
$5.00 for the Model II version; not 
available for the Color Computer or 
Pocket Computer.) 

3. Our 64-page Software Catalo­
gue #8 containing the latest pro­
ducts available for your TRS-80. 

New Problems at Radio Shack? 

Recent corporate decisions by 
Tandy/Radio Shack, and rumors of 
more to come, seem to indicate that 
Radio Shack has been struggling 
with unusual problems. For example: 

• Radio Shack is planning to sue 
Personal Micro Computers, Inc., 
claiming that the PMC-80 has made 
infringements of proprietary hard­
ware inside the TRS-80. 

•It is rumored that Radio Shack 
is planning to sue Apparat, Inc., 
Randy Cook, and Instant Software, 
Inc., claiming infringement of its 
copyright on DOS modules. RS will 
claim that Cook was only an em­
ployee of the corporation, not even 
the author of the original version of 
TRSDOS, and hence guilty of using 
proprietary information for person­
al gain. 

• RS now requires both new 
and old computer division employ­
ees to sign a statement that they 
will not work in the computer field 
within a year of leaving the company. 

• RS refuses to sell Extended 
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Not all Spelling Checkers are the same. 


MJCRQPRQQFTMstandsout! 

EASY TO USE: Prepare your text on any Z-80 based micro­

computer, using any of a number of popular word 
processing programs. When you are finished. enter the 
appropriate command, and MICROPROOF proofreads 
your document, displaying misspellings and typos on the 
screen. Then correcting MICROPROOF can display each 
error separately, requesting you to enter the correct 
spelling for each. You are also given the option of displaying 
errors in context or adding words to MICROPROOF's 
50,000 word vocabulary. Finally, MICROPROOF correc ts 
your document. All in less than a minute . 

SELECT APPROPRIATE RESPONSE: 

CORRECT MISSPELLED WORD: ENTER CORRECT WORD 
LEAVE WORD "AS IS": HIT <ENTER > KEY 
DISPLAY WORD IN CONTEXT: ? 
ADD WORD TO DICTIONARY: + 

EXIT: 

WORD: (Your error) 
RESPONSE: 

Correcting MICROPROOF Screen Display 

SPEED is the single most important fac tor in a dic tionary 
program. All dictionary programs will find your potential 
errors but if the program is too slow, you are not li kely to 
use it. MICROPROOF's speed is outs tanding. It can proof­
read a several page letter in 20 seconds . 

LOW PRICES: Standard MICROPROOF is available for 
either $89.50 (TRS-80® Models I or Ill ) or 
$149 .50 (CP/ M®, TRS-80® Model II and a ll others). The 
optional correction feature can be added at any time fo r 
an additional $60.00. Optional patches to integrate 
MICROPROOF into your word processing software can 
also be added at any time for an additional $35.00. 
(Integration patch not needed for Wordstar®.) 

MICROPROOF'S FULL 50,000 WORD VOCABU­
LARY saves you time and allows you greater confidence 
in the lists of potential errors that MICROPROOF 
identifies. The mini-dictionary programs, with their 10,000 
and 20,000 word vocabularies, have many correctly spelled 
words omitted from their vocabularies. Consequentially, 
they identify as potential "errors" many words that are 
actually spelled correctly; five to ten times as many such 
words as does MICROPROOF. So, when you use 
MICROPROOF you will have far fewer extra words to 
evaluate, a major time savings. There will be less need to 
look up words in order to verify that they are in fact spelled 
correctly. The extra 30,000 words in MICROPROOF's 
vocabulary assures you confidence in the error lists that 
MICROPROOF generates. 

There are other proofreading programs available to choose 
from. Since MICROPROOF became available in December 
of 1980, a number of companies have announced programs 
with small dictionaries. It took us almost two years to 
develop MICROPROOF. During that time we were able to 
compress our full 50,000 word dictionary into a manageable 
size (fits on one single density 511.; inch disk). And we were 
able to design a proofing program which operates 
remarkably fast. The chart below illustrates the compara­
tive advantages of MICROPROOF. 

ADVANTAGES OF MICROPROOF 

MICROPROOF OTHERS 
DICTIONARY (Mini­
SOFTWARE Dictionaries) 

DICTIONARY SIZE 50,000 Words 20,000 Words 

DISK SPACE 70,000 BYTES 170,000 BYTES 
REQ UIRED (fits easil y on 
FOR DICTIONARY one SY,, " disk) 

DICTIONARY VIRTUALLY EXTREMELY 
ENLARGEMENT UNLIMITED LIMITED 

SPEED­ 400 Words 20 Seconds l to 5 Minutes 

SPEED- 3.000 Words l Minut e 2 to 10 Minut es 

CORRECTION O ptional Not Avail able 
FEATURE 

See your local microcomputer dealer or wrile 10: 

CORNUCOPIA SOFTWARE 

Post Office Box 5028 . Walnut Creek. Cal iforn ia 94596 • (415) 893 -0633 

EASY TO USE: Prepare your text on any Z-80 based micro-
computer, using any of a number of popular word
processing programs. When you are finished. enter the
appropriate command, and MICROPROOF proofreads
your document, displaying misspellings and typos on the
screen. Then correcting MICROPROOF can display each
error separately, requesting you to enter the correct
spelling for each. You are also given the option of displaying
errors in context or adding words to MlCROPROOF’s
50,000 word vocabulary. Finally, MICROPROOF corrects
your document. All in less than a minute.

SELECT APPROPRIATE RESPONSE:

CORRECT MISSPELLED WORD: ENTER CORRECT WORD
LEAVE WORD "AS IS": HIT <ENTER> KEY
DISPLAY WORD lN CONTEXT: ?
ADD WORD TO DICTIONARY: *
EXIT: l

WORD: [Your errur]
RESPONSE:

Correcting MICROPROOF Screen Display

SPEED is the single most important factor in a dictionary
program. All dictionary programs will find your potential
errors but if the program is too slow, you are not likely to
use it. MlCROPROOF‘s speed is outstanding. lt can proof~
read a several page letter in 20 seconds.

LOW PIHCES: Standard MICROPROOF is available for
either $89.50 (TRS-80‘? Models l or lll ) or
$149.50 (CP/M""-’, TRS-805" Model ll and all others). The
optional correction feature can be added at any time for
an additional $60.00. Optional patches to integrate
MICROPROOF into your word processing software can
also be added at any time for an additional $35.00.
(Integration patch not needed for Wordstar@.)

DISK SPACE

Not all Spelling Checkers are the same.

Ml€R()PR®()FT.Mstands out!

MICROPROOFS FULL 50,000 WORD VOCABU-
LARY saves you time and allows you greater confidence
in the lists of potential errors that MICROPROOF
identifies. The mini-dictionary programs, with their 10,000
and 20,000 word vocabularies, have many correctly spelled
words omitted from their vocabularies. Consequentially,
they identify as potential “errors” many words that are
actually spelled correctly; five to ten times as many such
words as does MICROPROOF. So, when you use
MICROPROOF you will have far fewer extra words to
evaluate, a major time savings. There will be less need to
look up words in order to verify that they are in fact spelled
correctly. The extra 30,000 words in MlCROPROOF's
vocabulary assures you confidence in the error lists that
MICROPROOF generates.

There are other proofreading programs available to choose
from. Since MICROPROOF became available in December
of 1980, a number of companies have announced programs
with small dictionaries. It took us almost two years to
develop MlCROPROOF. During that time we were able to
compress our full 50,000 word dictionary into a manageable
size (fits on one single density 5‘-1, inch disk). And we were
able to design a proofing program which operates
remarkably fast. The chart below illustrates the compara-
tive advantages of MICROPROOF.

ADVANTAGES OF MICROPROOF
MICROPROOF OTHERS
DICTIONARY (Mini-
SOFTWARE Dictionaries)

DlCTlONARY SIZE 50,000 Words 20,000 Words

70,000 BYTES 170,000 BYTES
REQUlRED (fits easily on
FOR DlCTlONARY one 51," disk)

\/lRTUALl.Y EXTREMELY
UNLlMlTED LlMlTED

DICTIONARY
ENLARGEMENT

SPEED- 400 Words 20 Seconds l to 5 Minutes

SPEED 3,000 Words 1 Minute 2 to 10 Minutes

CORRECTlON Optional Not Available
FEATURE

See your local mici'o<:omputei' dealer or write IO.‘

2'
'-.*5, CORNUCOPIA SOFTWARE

Post Office Box 5028. Walnut Creek. California 94596 0 (415) 893-0633
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• Phone Modern 
• RS-232 Port 
• Floppy Disk Controller 

Dual Density 
Data Separator 

•Silk Screen 
•Solder Mask 
•User Manual 

Also Available 
TheMDS·l 

•Plug in data separator 
for the MDX-2 

•Fully assembled and tested 
•User Manual 

STILL AVAILABLE FOR 
THE TRS-80 MODEL I 

MDX-1 and MDX-2 Boards. 
FEATURES: 
•Phone Modem 
• 2K-4K EPROM Option 
• 32K MEMORY Expansion 
•Floppy Disk Controller on MDX-2 
• Real Time Clock 
• Parallel Port 
• RS-232 and 20ma Serial Port 
• Dual Cassette Line 
• On Board Supply 
• Silk Screen 
• Solder Mask 
• User Manual 

IN STOCK NOW! 

PC Board &Manual 
MDX-1 $64.95 
MDX-2 $74.95 
MDX-3 $74.95 
MDS-1 $21.95 
User Manual $7.95 
All Boards Add $5.00 Shipping 
Assembled Boards Available 
...Call For Prices 

Color BASIC ROMs to Color Com­
puter owners without their own 
installation at extra cost, in spite of 
"Waiver of Warranty" forms dis­
tributed in various areas. Bootleg 
Extended Color BASIC EPROMs are 
circulating from the West Coast 
throughout the country in direct 
response to Radio Shack's policy. 

•RS is now charging half as much 
for its paltry monthly newsletter as 
Computronics. 

• It is rumored that Tandy Cor­
poration/Radio Shack is about to 
split its profitable computer divi­
sion from the main Radio Shack 
group, perhaps into an independ­
ent company under the Tandy 
name. 

As TRS-80 owners, all of us have 
concern for Radio Shack's policies 
and direction. These policies defin­
itely seem to indicate a company 
that is running scared, trying to con­
solidate its interests and wipe out 
its competition by legal means, if it 
can't beat them with superior prod­
ucts. All of us must feel that Radio 
Shack deserves credit, in many im­
portant ways, for producing such 
fine computers and many other 
products at low cost. But readers of 
this magazine are also undoubtedly 
aware that other companies, in 
some cases, produce superior pro­
ducts, particularly software and 
peripherals. Think of many of the 
most outstanding products devel­
oped for the Radio Shack compu­
ters: the Electric Pencil, NEWDOS, 
the Percom Data Separator, the 
Epson Printer, Exatron' s Stringy­
Floppy, etc.-all developed outside 
of Radio Shack, many of them ex­
plicitly for the TRS-80 computers. 

Radio Shack has not been forth­
right about various problems that 
have been reported about its ori­
ginal equipment, such as the una­
vailability of lower case for the 
Model I and cassette hardware and 
software problems, and it has also 
denied rumors, often printed for 
the fi rst time in our Crystal Ball 
department, of new products 
under development. 

What all this means to you, 
think, is that you need to get infor­
mation both from Radio Shack and 
from sources like Computronics. In 
some ways, the only reason we're in 
business is because we fill that void. 
We'll give you straight talk about 
the problems with Radio Shack 
(and other companies), and we'll 
also provide working programs and 
factual information about all kinds 
of things each month. What's more, 
we'll l isten to your problems, and 
we' re not afraid to admit mistakes 
when we notice them. Keep those 
letters coming, folks! • 

LETIERS TO THE EDITOR 

Changes for "Biorhythms" 

I recently acquired a TRS-80 
Model 111 and have been trying a 
number of programs to determine 
their compatibility with this mach­
ine. 

The program titled "Biorhythms", 
which appeared in the May 1981 
issue, requires some slight changes 
to run on a Model Ill. These are as 
follows: 

1. Delete lines 740-760. 
2. Delete lines 1460-1480. 
3. Change line 210 to read as 

follows: 

210ST%=PEEK(l4312) AND 240 

4. Add a new line as follows: 

211 IF ST%<>48 THEN PRINT @711, 
"PRINTER NOT READY" ELSE 240 

I am not sure if the reason for 
checking the printer status is only 
to warn the user or not, but these 
changes allow the program to run 
on my Model Ill. The PEEK and 
POKE value is different than called 
for in the original program. On a 
Model Ill, the value is 48, which re­
sults in a " Printer not Ready" mes­
sage. I assume that the same thing 
is true of the PEE Ks in lines 750 and 
1470. 

One more thing I found: it is not 
possible to print the 132 day chart 
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Dosplus 3.4 upgrades will be available for all registered and/or legitimate 
owner's of Dosplus 3 .3 or 3.38 starting January 1st, 1982 

Those owner's who have sent in registration cards will receive a letter telling them of the upgrade. 

Those owner's who did not receive a registration card must use the following procedure if they do not receive 


an upgrade letter by January the 15th. 


1. Send in proof of purchase. 

and 


Your master Dosplus diskette. 


2. Send in the upgrade fee. 


Registered owner 's will only be required to send in the upgrade fee. 

The upgrade fee will be $25., and will include a new diskette, AND the new expanded manual. The Dosplus 3.4 
manual also includes a new technical section that has complete 1/0 calls and DCB organizations. 

M·ZAL Dis k A ssembler 
THE FINEST MACHINE LANGUAGE DEVELOPMENT PACKAGE MONEY CAN BUY. 


A complete development package for the machine language programmer. 

Novice and experienced programmer alike will recognize the superior features of this excellent package. 


The heart of the system is CAU 's M-ZAL disk assembler. 

This includes: 


1. A full screen text editor. 
2. A super fast assembler with optical relocatable code. 

3. A linking loader for use with this relocatable code. 

Retail price on the M-ZAL package is $149.00, and is available Model I (single or double density) and Model 111. 

More programming power than you will find 

ANYWHERE ELSE IN THE WORLD 


Demand will be high so order yours today! 


Specializing in the Tandy Line 

(305) 983-3390 
5846 Funston Street 
Hollywood, FL 33023 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 
FOR VISA/MASTERCHARGE/C.0 .D. ORDERS 
Cal ifornia dial (800) 852-7777. Operator 193 
Alaska and Hawaii dial (800) 824-7919, Operator 193 
TOLL FREE LINES WILL ACCEPT ORDERS ONLY! 
For Applications and Technical information. call 
(305) 983-3390 or drop us a card . 

Dealers inquiries invited 



BUY! SELL! TRADE 
COMPUTER & HAM EQUIPMENT 

COMPUTER® 

TRADER 


Mailed 1st class, 1st and 15th of every month 
SEND ADS FIVE DAYS BEFORE MAILING DATE 

- RATES-
Subscriptions Ads 

One Year .. . ..... $10.00 Hobby ... 20' Word /N umber 


Six Months . . . $6 .00 Business .55' Word i Number 


Per Copy . . . . ... $1.00 (Non-Subscriber ... Add 15' 

Foreign (Air Mail) .$25 .00 yr. Word/Number) 


Send Ads and Subscriptions with remutance to : 


COMPUTER TRADER@ 
Chet Lambert, W4WDR 


1704 Sam Drive • Birmingham, AL 35235 

(205) 854-0271 

For ads count name and address, words and numbers 
(zip/area code free) 

Please Include your name, address, call sign or phone number 


ELECTRIC PENCIL™ PATCH 

for the TRS-80 Model 111 

Patches the disk version of the 
Model I Electric Pencil program so 
that it runs on the TRS-80 Model 
Ill. You must already own the 
Model I version of the program. (If 
you don't have it, we can sell it to 
you.) No hardware or other modifi ­
cations required. 

$19.95 
H & E Computronics 

(914) 425-1535 
inside New York State 

(800) 431-2818 
outside New York State 

unless you have a 132 column 
printer. I think the readers should 
be warned of this. 

Thank you for publishing one of 
the best and most informative 
magazines for the TRS-80 in the 
country. 

Robert J. Hennessey, President 
Calculations Limited 
228 Hunting Road 
Needham, MA 02194 

Beware 

I would like your readers to be 
aware of a problem with a company 
that sells TRS-80 peripherals. 

I ordered a "photo point'' light 
pen from Micro Matrix, P. 0. Box 

. 938, Pacifica, CA 94044. It has 
been two and a half months since I 
ordered it, and I have not yet 
received it. I have written two 
letters of inquiry about the order 
and have not received an answer to 
either of them. 

These folks may be out of busi­
ness, but it seems that my letters 
would have been returned by the 
U.S.P.S. if that were the case. 
Whatever the reason, I felt that 
your readers deserve to know of 
this situation. 

Sherry M. Taylor 

322 South 21st Street 

Haines City, FL 33844 


CLEANUP is Fun 

I would like to comment on the 
quality of your magazine. I have 
been a subscriber since your birth 
and have been pleased with the 
improvements over the years. My 
renewal check is in the mail, and I 
am looking forward to receiving the 
latest free cassette. 

The favorite program around our 
house is CLEANUP. It is extremely 
addictive, and it is not unusual for 
the family to play until the wee 
hours of the morning. I am current­

ly the front runner in the family, 
having achieved a skill level of 30. 
Two of our teenagers are right 
behind me with skill levels of 29 
each. Our oldest boy, who doesn't 
get a chance to play as much, is at 
skill level 27. After playing for a 
year, the only change we made to 
the program was to give a thumbs 
up sign for anything over 50 per 
cent. It was quite discouraging to 
achieve 99 per cent, having missed 
only one character, and get a 
thumbs down sign! We have 
bought quite a few computer 
games, and this one, which was 
published in your magazine and 
included on a free cassette, is the 
best of all. Thanks again for an 
excellent magazine! 

Patricia M. Finkenbine 
4000 Erbbe NE 
Albuquerque, NM 87111 

South African Computer Club 

We thought you might like to 
know of the first computer club in 
Johannesburg, South Africa for TRS­
80 enthusiasts. Two meetings are 
held each month at 115 Ferreira 
Hse., Ferreira Strt., Johannesburg. 
The PRO for the club is Peter 
Strauss, who can be contacted at 
Tel. 836 7078 (during office hours), 
or you can leave a message at 673 
1464 (anytime). 

Peter Strauss 
TRS-80 Club 
P. 0. Box 35461 
Northcliff, 2115 
Republic of South Africa 

Enhancement to Digital Clock 

This is in reference to a very fine 
program in the July issue on page 
21, called "Digital Clock", by Wil­
liam H. Patrick If you add the line 
number 16 shown below, you will 
have the two dot separation be­
tween the hours, minutes, and 
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CHARACTER GENERATION 


COMPASS SOFTWARE 
RELIEF for Dungeon Masters and would-be Dungeon Masters the world (and 
other worlds) over. The popularity of role playing games, and particularly of 
AD&DTM, is unquestioned . The real question is how many more people would get 
involved if the systems weren't so time-consuming. The Dungeon Master's 
Apprentice series solves that and more. In less time than it takes to cast a Wizard 
Eye , Module 1 - CHARACTER GENERATION creates new player characters 
following a// the rules and guidelines of the game system including special 
abilities, bonuses, penalties, spells , user-defined possessions, skills and more. 
Simply , everything anyone would use in a campaign is treated , and all without 
taking the dice or the decisions out of the hands of the participants. We've 
designed this dual program to run in mi"nimum systems which makes it available 
to nearly everyone who owns, or will soon own a_"personal" computer . And we've 
written the Dungeon Master's Apprentice in basic to allow user-updating as the 
game system changes . All results are viewable on video-monitor, printable to any 
system-compatible line printer, and recordable to file for integration with other 
modules in the series . Future modules dealing with every aspect of the game 
system are scheduled to be released at eight-week intervals. 
Available fo r TRS- 80 1 M . Model I and Ill . Cassette (16K. L VL/f. minimum)... $19.95 / Disk 
(32K min imum )... $29.95 
AD&D is a regis tered tra demark of TSR Hobbies . Inc . 

AND 
THE PROPHET 

Based on Robert Abbott 's " New Eleusis", this demanding game for one to 

twenty-four players will test your powers of reasoning and problem-solving 

as never before . Pit yourself against THE LAW in the solo game or test your 

wits against your competition in the multi-playe·r game. Written in basic, 

this program invites experimentation, and instructions for user 

modification are included. In a classroom setting, the Law and the Prophet 

is not only an excellent tool for demonstrating induction and "scientific 

method" , but also provides a vehicle for teaching symbolic language and 

basic programming. If you enjoy the challenge of solving a mystery, this is 

the ultimate test .There is a LA wr Can you discover its nature? 


Available for TRS-80™. Models I and Ill . Cassette (16K. L VLll minimum).. 
$14.95 / Disk (32K minimum) .. $24.95 

TRS-80 is a registered trademark of the Tandy Corporation . 
Cassette versions require 16K minimum. Disks require 32K . Model I requires LEVEL II Basic . 

AVAILABLE FROM YOUR LOCAL DEALER OR ORDER DIRECT FROM: 

COMPASS SYSTEMS, INC. 
Village Square Center, Box 388, E. Hampstead, New Hampshire 03826 


(617)329-5603 


MANKALA- The Game of Pits and Stones- brings one 
of the world 's oldest games to its newest medium . For 1 
or 2 players, Mankala 's two " levels of facility" , three 
display formats and variable game length (number of 
stones) makes a game that will be interesting and 
useful for a long , long time. Our numeric format puts 
the game within the reach of children and helps them to 
understand how numbers work . While our "small" 
format simulates every facet of the original and will test 
both your foresight and your memory in this no-luck­
involved game. 

Available for TRS-80™. Models I and Ill . Cassettes ( 16K. 
LVLll. minimum). . $14.95 I Disk (32K. minimum) .. $24.95 ) 

THE 
GAME OF 

PITS AND STONES 



NOW AVAILABLE 
FROM THE AUTHOR 

Your choice from more than 90 of 
his programs published by H & E 
Computronics in 1980-81. All are 
written in Level II BASIC for 16K 
TRS-80 Models I or Ill, and none 
require the use of a printer. 

Price: $2.00 each for the first ten 
programs on any one order, and 
$1.00 for each additional. Minimum 
order $10.00. Postage and media 
included. Complete set for $95.00. 

Please specify tape or disk 

GORDON SPEER 
3304 Woodlawn Road 

Sterling, IL 61081 

You can pay more ­
But you can't get more! 

Ii 1u~1 
Model Ill 16K 

Color Computer 4K$839 $310Model Ill 48K 

2 disc & RS232C 
 w/16K Ext. Basic 

$459$2100 
BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com­
puters, Peripherals, Disc Drives, Software and 
more. callTOLLFREE t•B00-1•1·8t2• 
We have the lowest corn 
possible fully - -__
,.,.. 
warranteed prices Write for your 

and afull complement free catalog. 


. 245A Great Road 
of Radio Shack Software. llttteton. MA 01 '60 

617. - • 3193 

seconds just like a store bought 
digital clock 

16 PRINT @531, CHR$(131); : PRINT @ 

595,CHR$(131);: PRINT@ 555, 

CHR$(131), : PRINT@ 619,CHR$(131) 


I was also delighted with Gordon 
Speer's program "Engine". I'll bet 
his friend Steve is still scratching his 
head on that one ! 

I have enjoyed your magazine 
going on two years now, and I am 
impressed with the progress you 
have made in a short period of 
time. Keep up the fine work 
Lindon D. Greer 
Walkers Mobile Ct, Lot #69 
Liberty, MO 64068 

Big Five Programs on Model Ill 

You have requested information 
of the compatibility of Model I to 
Model 111 programs. I have tape 
versions of NOVA, ATTACK FORCE, 
and GALAXY by Big Five Software 
which I had transferred to disk 
When I converted them to Model 
Ill they ran just fine until the end of 
the game when it asked the players 
for their initials. At that point, the 
display would freeze up and the 
system would need to be rebooted 
in order to play another game. 

In talking with one of the mem­
bers of the computer club to which 
I belong, I was given the following 
solution to te problem which enab­
les the games to function properly. 
In each game there are one or two 
instructions 21 E3 03 which should 
be changed to 21 24 30. I do not 
have a specific address, as it would 
depend on where the code is 
relocated in order to load from disk 
However, the instructions are 
generally toward the end of the 
game. I used the NEWDOS disas­
sembler to find the instructions and 
address. I then used the PATCH 
utility to fix the game. 

U. F. Racine 
2520 S. E. Alexander Drive 
Topeka, KS 66605 

Advancing with Computronics 

I want to express my apprecia­
tion for your magazine. As you 
know, for the new computer user, 
computer science is a new and 
wondrous world. The novice spends 
ponderous hours solving problems 
and developing programming tech­
niques that have long since· been 
devised and are as common as "A 
B, C" to the advanced practitioner'. 
It is in this area of information 
exchange that Computronics per­
forms the most valuable service to 
the beginning co~puterist 

I entered computing with a 
Model I, Level 11, 16K system and 
upgraded in steps (as the budget 
permitted) first to a Model 111, then 
with the addition of RAM to 48K 
and the RS-232 interface and a 

direct connect modem, along with 
a subscription to COMPUSERVE, 
and finally the MX-80 printer. Each 
advance has opened delightful new 
doors in computing capability and 
added untold satisfaction. Upon 
reflection, I realize the success of 
my upgrading decisions were 
brought about because, though 
thoroughly researched, they were 
mainly influenced by Computron­
ics. Your comprehensive compari­
son of the Model 111 vs. the Model I 
(January 1981) prompted my 
switch. The excellent series on 
telecommunication by Douglas 
Werbeck (February and March 
1981) fostered the RS-232 and the 
modem, and finally your review of 
the MX-80 printer (April 1981) 
determined my choice of printers. 
You can see by this that your 
magazine is very influential. (In fact, 
this letter has ben prepared using 
the new Text Editor compliments of 
Computronics.) 

I am now considering the acqui­
sition of disk drives but am at a loss 
to find definitive information upon 
which to make the necessary deci­
sions. I think I know what I want to 
do, which is to install two internal 
double headed drives in my Model 
111 to have maximum on-line stor­
age in one unit But, what with 
double headed/sided, single/doub­
le density, 35/70, 40/80 track, 
soft/hard sectored, flippy/floppy, 
compatibility to various DOS, 
Percom, Shugart, etc., etc., ad infini­
tum, I have so few answers, in fact 
I'm not even sure of the questions. 
As for available information, there is 
little more than the manufacturer's 
"blurbs". I know that this trail has 
been blazed before, and I am also 
sure that others would profit from 
our forerunners' experience and 
avoid the pitfalls of wrong choices if 
we had proper information. Hence, 
I feel that an article or series on disk 
hardware would be timely and well 
received. 

Donald P. Bazzurro 
26 Winona Drive 
West Springfield, MA 01089 . • 
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Now for theTRS-80™Models I&Ill 


* DOUBLE Sided & DOUBLE Density support. 
*AUTOMATIC Density recognition. 
* 35, 40, 77, 80 and any other track counts are supported. 
* All available drive stepping rates are supported. 
*Hard Drive support, can be HANDLED AS A SINGLE DRIVE. 
* Hard drive partitioning, one drive can act as up to six. 
*Intermix 5", 8" and Hard drives, up to a total of 8 drives. 
•Compatible with the Model I Radio Shack Expansion Interface. 
•Upward compatible with TRSDOS (2.3 & 1.2 as documented) . 
• Fully supports Microsoft language products for the TRS-80. 
•Complete media compatibility Model I to Model Ill and back. 
• Full support for LOBO's LX-80 interface. 
•Full support for AEROCOMP LC double density controller( DOC). 
• Full support for PERCOM's DOUBLER II. 
•Complete documentation (well over 250 pages). 
•Complete technical information. 
•A TOLL-FREE 800 number for customer service. 
•An LOOS users bulletin board on MicroNET. 
• A Quarterly LOOS users magazine (The LOOS QUARTERLY). 
•A liberal update policy. 
•An enhanced BASIC (LBASIC) including : 

>Upward compatible with Microsoft Basic. 
> High speed LOAD and SAVE. 
>Run multiple programs with common variables. 
>BLOCKED (variable length) files are supported. 
> DOS commands may be executed from LBASIC. 
> Built in string array. SORT. 
>Single stepper for debugging. 
>Several new statements and file modes. 

•A compiled JOB CONTROL LANGUAGE (JCL). 
• CONVert utility to move files from Model Ill TRSDOS. 
•An Extended Debugging and Monitor program (with diskaccess). 
• CMDFILE for movement of disk and/or tape system (!CMD) files. 
• Device independent operation. 
•Full LIN King, ROUTEing, FIL TERing and SETting are supported. 
• MiniDOS feature for constant access to certain DOS commands. 
• RS-232 DRIVER for serial support. 
• Sophisticated communications software included. 
• Wildcard characters and partial Filespecs are supported. 
• DATED FILES, show when a file was last written to. 
•Backup : Mirror, by Class, if Modified, by Date, by Extension, etc. 
• Selectable PURGE for fast disk "cleanup" of unwanted files. 
• Print formatter, for control of printer output. 
• Built in printer SPOOLER, to both disk and ram. 
• Joblog to record all system operations with time stamps. 
• UPPER and lower case support, throughout the system. 
• Blinking cursor with selectable cursor character. 
• 128 character TYPE AHEAD buffering for keyboard input. 
•Assign strings to individual keys with Key Stroke Multiply(KSM). 
• SUPER FAST operation with the SYSRES feature. 
•Extensive user control and system feedback. 
• Advanced PATCH utility for easy maintenance. 
• Complete transportability of software among all Z-80 LOOS 

systems through the use of the LOOS high ram supervisory 
call system (SVC). 

• Dealers to serve users Nationwide and in the Common Market. 
•The only DOS with a limited ONE YEAR WARRANTYl 
• Enjoy a professional operating system on YOUR TRS-80! 

* Specific hardware is required to use these features. 

The Ultimate In Only 
Operating Systems 
For Model I & Ill Version 5. 1 

• Model I LOOS provided on 35 track single density media . 
• Model Ill LOOS provided on 40 track double density media . 
• LOOS can be provided on special media configurations at an 

additional charge. 
• Prices & Specifications are subject to change without notice.t Although not required, LSI recommends two or more drives 

when using LOOS. 

For Further Information Contact The Distributor Or Dealer Nearest You : 

lWest) (Central) (East ) (The Common Market) OGICAL 
LOBO DRIVES INT'L GALACTIC SOFTWARE LTD. MISOSYS MOLIMERX LTD. 
354 S. Fairview Ave. 11520 N. Port Washington Rd. 5904 Edgehill Dr. 1 Buckhurst Rd., Bexhill SYSTEMS 

Goleta, CA 93117 Mequon, WI 53092 Alexandria, VA 22303 Sussex. England 
(805) 683-1576 (414) 241-8030 (703) 960-2998 (0424)-220391 WC.A

DEALER INQUIRIES WELCOME. LOOS is a product of LSI. TRS-80 & Radio Shack are trademarks. O·o·c::J·~ 
Mequon, WI 53092 

(414) 241-3066 



PROGRAM PREVIEWS 

A. A. Wicks 

This Month: Disk Drive Analysis Programs 
When it comes to technical hardware in any activity, 
users may usually be divided into two classes: those 
who constantly tinker and "fix" things, and those who 
believe in, "If it works, don't fix it." Although I am cer­
tainly not in the first category, I do believe in preven­
tive maintenance, such as replacing engine oil filte rs 
regularly. But ordinarily, I tend to fall in with the 
second grouping, especially when something appears 
to be working well. 

Such complacency can well lead to insidious 
problems, ones not at first recognized for what they 
are; but sometimes of a sudden serious nature-far 
more costly and difficult to . correct than may have 
been necessary, if taken care of earlier. One of the 
units that often may be neglected by computer owners 
is their disk drive. This extremely delicately tuned and 
intricate device usually plugs along byte after byte 
doing the many tasks requested of it, usually without 
complaint. Eventually, as must all equipment, it will 
suffer a catastrophic failure. But more frequently, it 
may just start doing "funny'' things-usually intermit­
tently, which further tends to lull the unsuspecting 
person. Read and write errors, incompatibility errors if 
not written to by the same disk drive as read from, etc. 
Problems such as these will occur when the read/write 
head is contaminated. They will occur also if the disk is 
damaged or dirty. Another possibility is that the 
operating speed of the drive is not within an 
acceptable performance tolerance, and this is one 
problem that is very frequently overlooked in search­
ing for, as we said, "funny'' things that are happening. 
Double-density or high track-number configuration 
disks are particularly susceptible to input-output errors 
if the drive speed is not correct, because of the higher 
amount of "bit-packing." 

This review column is not the forum for a discussion 
regarding the theory of disk drive operation and why a 
correct drive speed is so important. Enough to say that 
it is very important, and the means to insure correct 
speed is readily available for less than the cost of a 
service check by a technician. Understand though, that 
if your drive speed is not controllable at all through the 
internal speed adjustment control, then you do have a 
more serious problem than just a slight variance 
caused by normal wear. Motor speed should be 
checked quite frequently, at least once a month, 
depending upon use. In using one of the programs 
about to be reviewed, this may be done in a few 
minutes without effort Remember, it is seldom 
necessary to actually adjust the drive speed, but a 

check on the speed is a good practice to help prevent 
future greater problems. 

A program called DDT (Disk Drive Timer) produced 
by Disco-Tech "' Microcomputer Products, and written 
by Paul A. Rogers, permits a person totally unskilled in 
electronics, and only with the mechanical ability to use 
a screwdriver, to check and adjust a disk drive to the 
correct speed. Another program, called RPM, by 
ProSoft"' is available for the same purpose. Both 
pragrams will now be reviewed on the basis of my 
experience in using them. You be the judge as to 
which one appeals to you the most. I remain 
unbiased-I found that they both work extremely well, 
and perform the function for which they are intended. 

DDT, which uses TRSDOS 2.1 as the operating 
system, loads automatically from initial power-up or 
reset. As soon as it enters BASIC, a choice of five 
functions are presented on-screen. If you have more 
than one disk drive, a disk must be in each drive other 
than Drive 0, which has DDT in it It does not matter 
whether or not these additional disks are blank or 
contain data. The five choices are: Analyze motor 
speed of all drives, analyze speed of one (specific) 
drive, provide a graphic display of the speed of one 
drive, exit the program, and display the menu again. 

Normally, your first action will be to analyze the 
speed of all drives ("one" is the same as "all" if you 
have only one drive, of course). This gives the "big 
picture,"-you see whether or not any particular drive 
is off normal speed (300 rpm), and you can then 
concentrate on those needing attention. After a few 
seconds the screen presents the results for each drive. 
For instance, my Drive 0 analysis stated: 

DRIVE 0 - TOO SLOW 
SPEED (RPM) - 297.7 
ERROR FROM 300 RPM - % 0.8 

(I know that 297.7 isn't a 3 rpm difference, but the 
information is acceptable-it's more than two and less 
than three.) 

A few seconds later, the analysis for Drive 1 
appeared. It too was off-speed-too fast by 0.6 rpm. 
Obviously, two years of "don't fix it," had produced 
these resu Its. 

The next choice selected should then be the 
graphic display. This may be performed as an item of 
interest, but it really should be used in conjunction 
with adjusting the speed, if that is required. Adequate 
instructions are provided to do this. Removing the 
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Does your CP/M** orTRS-80* Word Processor need help? 
Aspen Software has the finest document proofreading tools available . 

GRAMMATi]{TM 

Beyond Spelling Checking 

Spelling checkers are useful. but they are not enough! 
Grammatik can find many errors that a spelling checker can't. 
It detects many errors commonly found in text entered on 
computers . such as doubled words ("the the"), inconsistent 
capitalizat ion ("STicky shift key"), incorrect punctuation, and 
others . That's not all! Grammatik also checks your document 
for good writing style using a dictionary of over 500 misused 
phrases as defined in many writer's style manuals . It marks 
and classifies the problems it finds in the document file for 
easy correction with your word processor, and provides sug­
gestions for correcting the problems . The phrase dictionary 
can be easily extended to include checking for esoteric jargon 
or your own pet peeves . Grammatik also collects other stylistic 
informat ion that can be used to revise the document to im­
prove its readability such as average sentence and word 
length. It can produce a profile with the number of times each 
unique word in the document was used, helpful for identifying 
overworked vocabula ry. Grammatik is not only a valuable 
proofreading tool. it is also a useful learning tool. You will 
notice s ignificant improvements in your own writing style after 
using Grammatik for only a short time . Grammatik is fast, 
casv to use. and works with all popular TRS-80 and CP/ M 
wo~d processors. Model I/ III version requires a minimum 
32K. I drive svstem. Model II TRSDOS* version requires 
64K and I dri~e . CP/ M version requires CP/ M release 
2.2 and 48K. 

~~~~[}\!D>[w,i\" 

The Aspen Software Company Spelling Checker. 

Don't bu y a spelling checker until you've considered Proof­
reader. Recently, several ads for other spelling checkers have 
compared themselves to "others" . They weren't comparing 
themselves to Proofreadec! Proofreader has all the features 
you need for checking your documents for spelling errors and 
typos. Proofreader looks up every word in its 38,000 word 
dictionary . and does not increase its "vocabulary" by using 
less accurate root word analysis like some others do. You 
won't need to spend as much time adding new words as you 
would with a smaller dictionary . Proofreader is easy to use -­
you ca n start checking your documents immediately . Proof­
reader is fast -- it can check even your largest document (20 
pages or more ) in less than 5 minutes! Unknown words are 
list ed on the screen . and can be saved in a file for later 
manipulation. The Proof-Edit feature (optional on the Model 
I/ III version. included with Model II and CP/ M) allows you to 
interactivelv correct the unknown words in context. New 
words ca n eas ily be added to the dictionary' and expansion is 
limit ed only by disk capacity. Proofreader works with all 
TRS-80 operating systems and word processors. so if you 
change svstems. you won't need a new spelling checker. On 
the TRS-80 Model I/ Ill. only 32K RAM and 1 disk drive are 
needed. Proofreader a lso works with all popular CP/ M word 
processors. Add up the facts and the low price . and you will 
conclud e tha t Proofreader is the best value available in 
spelling checkers. 

Aspen Soft wa re prog ra ms are professional qualit y. reliab le softwa re 
1<>ols deve loped for th e TRS-80 and C P/ M by a Ph.D. in Computer 
St·ie nce. All software is protected by Aspen Software's low cost 
upgrade pri vil ege for new versions. Other too ls include: 

- SOFT·SCREEN"'. a powerful. s ta te of the art full screen tex t 
ed itm . Over a vea r in development. Soft-Screen is compatible with 
a ll TRS-80 programming languages . including BASIC. FORTRAN. 
MAC RO . Ratfor. and COBOL. Commands a rc easy to lea rn. yet 
ve rsat ile and complete to sa tisfy th e mos t experienced user. Soft· 
Screen is also availab le for P&T Model II CP/ M. 

- SOFT-TEXT' M. Aspen Software 's tex t formatter. When used 
with Soft -Screen. pro vides a powerful word processing system . Full 
featured. including automatic pag ination. even and odd page 
headin gs . underlining. index generation, footnotes . support for 

adva nced printe r capabilities . and much more . Model 11111 version 
support s seria l printe rs at full speed. Soft-Text offers a real alter· 
nati ve fo r Mode l II TRSDOS users . Please write or call for 
more de tai ls. 

- RATFOR. a s tru ctured langu age preprocessor for Fortran de · 
ve loped at Bel l Labs. Aspen Software Ratfor is one of the best 
ve rsions ava ilable. a nd the on ly one with a pretty printer option. 
Totallv compa tibl e with Microsoft F80. Includes several extensions, 
includ ing ·"case". "string ". and conditional compilation. User's 
manual cont a ins all information needed to learn and write Ratfor 
prngrams. Requires FORTRAN . 

- PP-RATFOR. a pretty printer . Automatically formats and 
indc nlS Aspe n Software Ratfor source programs . An essential 
prng ram development tool. 

Model I Model II Model III CP/M Manual only 
(64k ,ld) (2.2,48k) 

Proofreader S54.00(32kldl Sl 19.00 S64.00(32kld) $129.00 S8.00 
Proof-Edit $30.00 incl. S30.00 incl. incl. 
Grammatik S59.00(32kld) $99.00 S59.00(32k1d) $149.00 S8.00 

Soft-Screen S69.00(48k1d) S99.00 S75.00(48k1d) S99.00(P&T) S15.00 

Soft-Text S69.00(48kld) S99.00 S75.00(48kld) S99.00 S15.00 

both $129.00 $179.00 $139.00 $179.00 S25.00 

Ratfor S49.00(48k2d) S99.00 S59.00(48k1d) S99.00 

PP-Ratfor S30.00(48k2d) $49.00 S34.00 $49.00 

both S74.00(48k2d) 5139.00 $84.00 $139.00 $15.00 

IMPORTANT: Specify computer model, operating system, memory size, and number of drives when orderl1fi!T~;" ~:IM, 
current!~ only 8" single density CP/M versions available. Please Inquire abo';'t other .CP/M disk formats. • ver­
sions available. Manual only orders can be applied to final purchase. CP/M prices are mtroductory. 
Orders sent postpaid by first class mail. Terms: Cash, check, money order, VISA, or Master Card. NM residents add 4% llu. 

Proofreader, Grammatik, Soft-Screen, and Soft-Text are trademarks of Aspen Software. 

**trademark of Digital Research *trademark of Tandy Corp. 

~~~·~~o.!~~~~!s9~!~!~~Y'" 




drive cover and locating the speed control potentio­
meter are detailed for Radio Shack, Vista, Shugart, 
Pertee and MPI. Tandon is not mentioned, but may be 
assumed to be the same as Radio Shack. 

When you are ready to make a speed adjustment, 
running the graphic display will give you a constantly 
visible display of the change of speed that occurs as 
you adjust the control. The display presents the figures 
"300" in the center of the screen, with a line across the 
screen below it The figure groups that appear on each 
side of the 300 at intervals depend upon a selection 
you have made previously. This selection is the 
"range" with which you wish to work. For instance, if 
you choose "12" as your rpm range, the display would 
read across the screen: 

294.00 296.00 298.00 300 302 .00 304.00 306.00 

with (SLOW) above the 294, (CORRECT) over 300, 
and (FASD over 306. The program analyzes a disk 
drive motor speed by taking the average speed over 40 
revolutions. This takes about 12 seconds. As you run 
the graphic display, a "blip" as it is called (I can't think 
of a better word), appears below the across-screen 
line. This blip indicates the actual speed by reference 
to the figures above it. The display, being 60 units 
wide, allows a fairly large choice of viewing. As the 
speed is adjusted closer to 300, you will want to have a 
narrow range-the narrowest range is 1 rpm, and 
entering less than 1 will result in a request for re-entry. 
The drive will run as long as you wish, until you press 
any key. 

The actual adjustment can be tricky, especially as 
you attempt to zero-in on 300. Turning the adjusting 
screw even slightly can sometimes result in a sudden 
excursion of speed, because of variations of resistance 
on the contact points within the control-usually due 
to minute contaminating factors. Speed changes up 
and down ("hunting") as indicated by the blip may 
also be noticeable-particularly at narrow display 
ranges. Such slight changes are of little importance, but 
in general, due to the excellent construction of most 
disk drives changes of this nature should be minimal. 

The manual that accompanies this program is very 
adequate. It assumes no technical knowledge of the 
part of the reader, and presents each step in a logical 
and lucid manner. Screen simulations (printed), are 
given where necessary. No mention is made of the 
Model 111 internal drives, so that anyone wishing to 
adjust them would probably have to be familiar with ' 
the method of getting to the adjustment point-not an 
easy task with the Model II I. Either that, or take the 
complete assembly to a service center, if the speed 
was found to be outside of tolerance. The manual is an 
attractive 5- x 7-inch soft cover document of 26 pages, 
and uses typewriter font reduced to about 8-point 

(nearly 1/10-inch), is double-spaced for clarity. There 
are no spelling errors, but one product does not have 
its trademark indicated. Overall this is a very nice small 
manual. 

DDT, Disk Drive Timer for Model I, 16K minimum. 
On diskette. Available through H & E Computronics, 
Inc. - $29.95. 

* * * * * 

RPM is produced by PROSOFT of North Hollywood, 
California, and is a disk drive timing program for the 
Model I and the Model 111. The only knowledge 
required of the user is how to remove the cover from 
the disk drive and turn the drive speed setting screw 
slot on the variable control (potentiometer). Even this 
much knowledge is not needed if you only wish to 
analyze the speed of your drive, but would prefer 
someone else to correct it if that is necessary. This may 
be particularly true in the case of the Model 111, for the 
drives in that equipment are more difficult to reach 
and work on. 

The RPM disk does not have a Disk Operating 
System on it, but full instructions are provided with the 
program to permit you to copy it to your own DOS 
disk, both for the Model I and for the Model 111. If you 
only have a one-drive Model 111, PROSOFT will copy 
the program to your system disk for a service fee of 
$3.00, if you send it in to them. 

Once the RPM disk with a system on it is ready, it is 
installed in your Drive 0, and, if you have additional 
drives, any disk may be installed in them, whether they 
contain data or not. Your computer is then Reset and 
you call BASIC in the usual manner, · answering 
Memory Size? and Files with "Enter." After BASIC is 
Ready, RUN is entered, and a screen dialog com­
mences. The first query asks for the number of the 
drive to be measured. Entering this information will 
result in the disk drive running and the speed analysis 
will be provided while the disk is running. For example, 
the screen will display: 

NOW· 298.45, ERROR= -0.52% A UTILE TOO SLOW 
AVG: 298.87, ERROR = -0/38% OBS. = 7 

The normal speed for a disk drive is 300 revolutions 
per minute (rpm). The values shown following"NOW" 
in the above example are the latest reading, while the 
values after "AVG" are an average for the most recent 
readings. "OBS" indicates how many measurements 
have been made. The "ERROR" values should not 
exceed 2.00%. A properly functioning drive will be 
within 0.33% of 300 rpm. (Always make sure that the 
disk is being "clamped" correctly by the hub­
otherwise the disk will slip and grab, resulting in a very 
severe fluctuation in the readings.) 

16 



TRS-SO™PROORAMS 

SUPER SOFTWARE AT SUPER PRICES 


THE ULTlMATE DISK-OPERATING SYSTEM 

LOOS™ 
A completely documented new generation of 
operating system for the TRS-80. Far superior to 
any on the market. It is a totally independent 
device system, capable of device linking, routing, 
setting, and filtering. LOOS will support 5" and 8" 
floppies, single/double density, single/double 
sided, and up to 80 tracks. Full customer service 
provided with a toll free 800 number. Excellent 
documentation in a tab indexed manual <over250 
pagesl. Call or send for more information today. 
Available for Model 1 
or 111 ....... only $169.00 
LOOS™ is a product of 
Logical Systems Inc. 

ALSO AVAILABLE 
EDAS 3.5 Model I and Ill ... $79.00 
EDAS 5.0 Model II ..... $179.00 

Host Model II was..... $199.00 
now................. $99.00 

MAILING SYSTEMS 

MAIL/FILE - SERIES II 


NEW series II Mail/File has all of 
the outstanding features of the 
original series I Mail/File, PLUS 
many additio al qualities which 
again will a rds for 
this typ . Word 
process put editor, 
fast sortlllQ.)I d fabulous 
editing ~~ilities are a 
few of its features. Name 
and ZIP code are under 
constant sort. series II is 

galactic 
A~ 
~ 

~ 

software ltd. 

11520 North Port Washington Road 
Mequon, Wisconsin 53092 

compatable with series I data files. 
Model I system will handle up to 600 names. 
Model 111 system will handle up to 1200 names. 
Either system available for only...... . $159.00 
Also available for the Model 11. •..•.... $199.00 
Handling up to 2500 names per file 

MASS/MAIL SUBSCRIPTION SYSTEM 

AVAILABLE FOR MODEL II. 


THE ULTIMATE IN MAILING SYSTEMS 

··1think the system will stand the test of time . .. It is probably 
the most sophisticated system around for the micros today"' 
Mike Schmidt IEDITORJ BO·US Jan/Feb pg. 94 

Galactic's Mass/Mail System was designed with 
the needs of the large mailing list in mind. This 
system has capabilities of handling up to 10,500 
records, with access times of less than 15 seconds 
and usual access of about one second. All adds, 
deletes and edits are instant for the operator and 

MAILING SYSTEMS 
are then completed later in a "batch mode". The 

System comes complete with extensive 
documentation and ongoing support ...... .. . 

contact Galactic Software for detailed 
specifications for your exact needs. Available 

only for the TRS-80 Model 11. 

BUSINESS SYSTEMS 

INVENTORY MASTER SYSTEM 
A program to fill your 

needs, handling up to 2700 
items. With today's market, 
keeping on hand only what 

yourdemandcallsforisreason 
enough to let your TRS-80 

accurately and effectively take 
care of your inventory. Always 

know what to stock and when to 
stock it. Have a multitude of 

reports at your finger tips. This 
system has many features which 

were modeled after a main frame 
system of large capacity. More infor­

mation available upon request. 

Model I version Just ....... $159.00 
Model 111 version Just ...... $259.00 

ALSO AVAILABLE ... 
For the MODEL I or Ill 

STOCK MARKET MONITOR 
cassette version ....... $89.00 


Disk version . . ........ $99.00 


ULTRA-TREK GAME 
can you master this trip 
through the galaxies? As 
commander, will you be 

able to keep the Enterprise 
and its crew en route and on patrol? can you 

destroy the hostile base? Order today. 
Model I or 111 version only.............. $19.95 

Send me the fo llowing: 
0 LOOS Model I. S169.00 0 INVENTORY MASTER Model I. .. Sl59.00 
0 LOOS Model 111. ........... S169.00 0 INVENTORY MASTER Model Ill. .. S259.00 
0 EOAS 3.5 Mode l I. . . ..... S79.00 0 STOCK MARKET MONITOR Model I 
0 EO AS 3.5 Model 111. .. S79.00 casselle. . ... SB9.00 
0 EO AS 5.0 Model 11. ... . . .. SI 79.00 disk... . .... S99.00 
0 HOST Model 11. . . ......... S99.00 0 STOCK MARKET MONITOR Model Ill 
0 MAIL/ FILE II Model I. .. S159.00 cassene.. . . . S69.00 
0 MAIL /FILE11 Model111 ........ S159.00 disk . ......... S99.00 
0 MAIL / FILE 11Model11 ......... 5199.00 0 ULTRA TREK Model I .......... S19.95 
0 INFO ON MASS/MAIL MOOEL 11 0 ULTRA TREK Model Ill. .. . . S19.95 
0 I WOULD LIKE MORE INFORMATION ON THE FOLLOWING: _______ 

0 CHECK ENCLOSED 0 C.0.0. O ~~~~~g:g:g------­
NAME ________________ 

AOORESS--------------- ­

CITY STATE---ZIP______ ______ 

Mai l to : galactic 
software ltd 

11520 N. Pon Washington Rd . 
MeQuon. WI 53092 

L81F 

can't wait? call 
414/241- 8030 TRS·BO 

L!j • 
A Trademark of Tandy Corp. 



At this point, if you wish to select another drive for 
measurement, you merely press the figure for that drive, 
e.g., "1." You may also reset the counters for the 
drive initially measured by pressing its corresponding 
figure. At any time, once the drive covers have been 
removed and the speed control located, you may 
adjust the speed. Although it is not mentioned in the 
instructions, this control is a molded plastic rectangular 
object, about an inch long and one-quarter inch square 
at the ends. All that I have seen have been identified 
on the top with the word "Trimpot" (TM Bourns Inc.) 
The instructions do provide detailed instructions to 
guide you in locating the speed adjusting control for 
MPI, VISTA, Matchless, MTI, Pertee, Radio Shack, 
Tandon, and Shugart drives. Adjustment is made by 
turning the control screw, using a small screwdriver, 
clockwise if the speed is too slow, counterclockwise if 
it is too fast. The target is a speed approximately at 300 
rpm. The "current" speed will be hovering in this 
vicinity, and the "average" speed will be within a few 
tenths of a percent of zero. 

Sudden excursions of speed may be expected, 
because of contamination or "flat spots" on the 
potentiometer. This is not unusual, and a position 
should be found quite easily that still permits a speed 
adjustment to within tolerance. Severe fluctuations of 
the speed of a drive may indicate problems, however. 
The control may indeed be defective and need 
replacing, the power supply for the drive could have 
problems, or it might be a simple problem such as a 
defective disk. If the "average" speed is between 299 
and 301 rpm, your drive is operating well, according to 
the author. If it is under 297 or above 303 rpm, 
adjustment is indicated. If it is under 294 or over 306, 
you are in a definite trouble zone, to the extent that 
you may not be able to run disks prepared on another 
drive. 

The information sheet accompanying RPM is a 
foldover four pages produced by dot-matrix propor­
tional printing and reduced to six-point type size (.08­
inch), but nevertheless sharp and clear in reproduction 
on buff paper. The information and instructions are 
well- and clearly written, and very easily understood by 
anyone. The information regarding how to locate the 
control is particularly good. The implication regarding 
Model Ill disk drives though, is that unless you are 
quite familiar with what you are doing, you are 
cautioned to have any adjustments made at a service 
center. 

RPM has an additonal mode that allows you to have 
a visual representation of the speed of the disk drive 
being examined. This is called the Speed Variation 
Graph. The graph in use shows what is technically 
known as a limited frequency distribution. The limit is 
six observations at any speed, where speed is rounded 
to the nearest 0.2 revolutions of the drive. When a 
given speed has been observed more than six times, 

the graph no longer changes. A block-type indicator 
shows the speed position in respect to the maximum 
and minimum graph speed range, centered on 300 
rpm. There are no instructions provided in the 
pamphlet as to how the user gets into the Speed 
Variation Graph mode; however, this is very clear from 
the video display instructions. 

This is a very satisfactory analysis program, and 
performs according to its advertised specifications. 

RPM by PROSOFT, Box 839, North Hollywood, 
Calif. 91603. Model I, Model 111, disk included ­
$24.95. 

* * * * * 
As a point of interest, one of the programs during my 

analysis indicated Drive 0 as "Too Slow" with a speed 
of 296.80 rpm, Error 1.1%. The same drive using the 
other program showed the drive as /1 A Little Slow," and 
the speed as 297.80, an error of -0.74. In a similar 
manner, Drive 1 was analyzed as "Too Fast" at 300.6 
rpm, and "Speed is Correct" at 300.72 on each 
program respectively. 

Although the figures are at variance, at least they are 
consistent in their direction of variation. In addition if 
either one of the programs was used to bring the 
speed to 300 rpm, the drive would be within 
tolerance. 

As a further comment on the subject of disk drive 
maintenance, although the following is not strictly 
within the scope of a review column, it is felt that it 
may be useful to persons not too familiar with disk 
operations. 

At the beginning of this review, the possibility of 
disk input-output errors occurring due to head 
contamination was mentioned. In order to complete 
your disk drive maintenance program following getting 
your motor speed adjusted correctly, you are urged to 
clean your disk drive heads. 

Although this can be done while the covers are off 
using materials normally used for cleaning cassette 
recorder heads, it usually means more disassembly, 
and is fairly awkward at best. A far more satisfactory 
and easy method is to use a disk drive head cleaner kit 
Using one of these, it is hardly more difficult than 
inserting a disk in a drive, after applying cleaning fluid 
to a pad in the disk cleaning envelope. The frequency 
for doing this will depend upon your use of the drive, 
but it should be done at least once per month in 
normal use; however, you may do it at any time 
without removing the drive cover. Kits are available 
from computer stores or mail order companies, 
including H & E Computronics, Inc. (which offers 3M 
Company Head Cleaning Diskette Kit at $29.95). 

A. A. Wicks 
30646 Rigger Road 
Agoura, CA 91301 • 
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Color computer owners. 


00 

Yes, that's right - for as little as 
$298.00 you can add 32K of dynamic 
RAM, and a disk interface, to your 
TRS-80 Color Comp4ter! If you just 
want the extra memory it's only 
$199.00, and you can add the disk 
interface later for $99.00. 

Just plug the Color Computer In­
terface (CCI), from Exatron, into 
your expansion socket and "Hey 
Presto!" - an extra 32K of memory. No 
modifications are needed . to your 
computer, so you don't void your Ra­
dio Shack warranty, and Exatron give 
both a 30 day money-back guarantee 
and full l year repair warranty on 
their interface. 

The CCI also contains a 2K 
machine-language monitor , with 
which you can examine (and change) 
memory, set break-points, set memo­
ry to a constant and block-move 
memory. 

So what about Lhe CCI Disk Card? 
We\\ as we said it's only an extra 
$99.00, but you'll probably want 
Exatron's CCDOS which is only 
$29.95 - unless you want to write your 
own operating system. The CCI Disk 

Card uses normal TRS-80 Model I 
type disk drives, and CCDOS will 
even load Model I TRSDOS disks into 
your color computer - so you can 
adapt existing TRS-80 BASIC pro· 
grams. 

As a further plus, with the optional 
ROM Backup adaptor, you can dump 
game cartridges to cassette or disk. 
Once the ROM cartridge is on cas­
sette, or disk, you can reload, examine 
and modify the software. The ROM 
Backup adaptor is only $19.95. 

For more information, or to place an 
order, phone Exatron on their Hot 
Line 800-538 8559 (inside California 
408-737 7111), or clip the coupon. 

excellence in electronics 

exatron 


DEALER ENQUIRIES INVITED 

Exatron, 
181 Commercial Street, 
Sunnyvale, CA 94086 e 
D Please send a 32K Color Computer 

Interface for $199.00 

D Please send a CCI Disk Card for $99.00 

D Please include C'CDOS and manual 
for $29.95 

0 Also include a ROM Backup adaptor 
for $19.95 

Please add $:>.OO for shipping to all orders, 
and fl percent sa les tax in California. 

Name ... ... ......... ... ........ . .. . ... . ..... .. . ... . 


Address ... .............. .. . .. . .... ... . . . .. ..... .. . . 


('it~· ......... ... . .. ..... . ......... . ... .... . .. .... .. . 


State .. ...... Zip ............ .. .. .. ......... .. .. .. .. 

Charge m~· : 


D MasterCard Interhank Code .. .... .... .. 


0 \"isa Expiration Date ...... 


Card .. .. ........... . .. . .............. ....... ...... . 


Li Check enclosed for ................ . .. ... ... . 


0 Ship COD l~:Z .00 extra) 


Signal ure 




PRACTICAL BUSINESS PROGRAMS 

S. M. Zimmerman, Ph.D. and L. M. Conrad 

AMORTIZATION OF LOANS 
Copyright© 1981 Zimmerman & Conrad 

Almost every business and real estate transaction 
involves the act of financing at least some aspect of the 
operation. It is hard for the novice to realize the 
sign;f;cance of the financing consideration of a 
business transaction. The tax system in which we exist 
requires us to pay taxes on our net income rather than 
our gross income. By net income, we mean profit and 
other earnings above the normal costs of doing 
business. Amortization tables are important because 
they identify for us that part of our loan payment that is 
interest and the part that is repayment of loan. We pay 
interest with pre-tax dollars and we pay for the 
reduction of the loan with money that has been taxed. 

Accuracy to the nearest penny is necessary when 
working with an accounting system. The sum of the 
interest and the reduction of loan amounts must add 
up to the total payment made ev/ery month. This 
requirement places a difficult burden upon the abilities 
of the TRS-80 computer. We have made several 
attempts to develop an operating amortization prcr 
gram and have been unable to satisfy the requirement 
of absolute accuracy. This version has been tested 
extensively and we believe it solves the problem. It 
may be that some combination of factors will still result 
in a penny error; however we have not been able to 
find that combination. 

In order to solve the accuracy problem it was 
necessary to work with the several types of numbers 
allowed on the TRS-80. These types include real 
numbers, both single and double precision, and 
integers. Complex numbers available on some compu­
ters are not available on our TRS-80. We will detail how 
the availability of double precision and integer type 
numbers aided us in the creation of our program. 

USES AND APPLICATIONS 
Many of us leave the calculations of our taxes and 

interest expenses to some other person, such as our 
accountant or banker. It is very difficlt to check on the 
accuracy of a bank that has a collection of computers 
with a hand calculator. It is also unusual for a bank to 
make an error, but they do. After developing the 
enclosed program we decided to check on the interest 
expense calculations sent to us by our banks for all our 
business and real estate loans. In every case except one 
we checked out to the penny. In one case the results 
sent to us by the bank and our computer run were no 
where near each other. The interest expense as 

calculated by the bank was much lower than the 
interest expense as calculated by our TRS-80. 

Besides checking on bank calculations, the amortiza­
tion program has proven very useful in evaluating 
proposed business deals. The cash flow of a business 
transaction is often determined by the financing 
arrangement It is much easier to make a better 
business deal if you understand the consequence of 
the deal you are negotiating at the outset It is almost 
impossible to renegotiate a financing arrangement after 
you have run into trouble. 

THEORY OF APPLICATION 
The calculation procedure on the three types of 

business loans selected for this effort are very simple. 
We have included only those loans which charge 
interest on the remaining balance of the principal and 
have not considered either the discounted interest 
loan or the add on interest loan procedure. The add on 
and discounted interest procedures are commonly 
used and may be covered in another article. 

The most common procedure for the amortization of 
a loan is one in which an equal payment is made each 
month. The interest charge goes down and the 
reduction of loan goes up month after month. The sum 
of the interest and loan reduction are always equal to 
the same number except the last payment which is 
usually a little different than all of the other payments 
because of round off errors. The only complex part of 
the procedure is to determine the amount of payment 
The following equation may be used for that purpose. 

R=(1 "'(1 +I) f N)/((1 +I) f N-1) 

where: 

R=period payment 

!=interest per period 

N=number of periods 

l=to a power 


This equation has been programmed into the 
program. It needs to be used only once to determine 
the monthly (period) payment The interest expense 
each period is calculated by multiplying the yearly 
nominal interest rate which has been divided by the 
periods per year times the remaining balance of the 
loan. 
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MODI 

MOD 1- $175 

Lazy 
Writer®· 

Word Processing System 

It is time to put your MOD 111.= $175 
& 

MOD Ill ·Requires 2 drives for word processing program conversion only. 
away and use a 

"Lazy Write< is the p!Oduct of ABC Sales 

. LAZY WRITER Takes on Scripslf© by Radio Shack® and Electric Penclf'® 
Has all th• things that other wwd procffllng programs lhould have. Easy to use. written all in machine code. / It permits the inserting and deleting 
by characters. words. sentences. and paragraphs I Page scrolling up and down/ Search ahead of the cursor or behind the cursor tor any character/ 
The cursor can be moved up. down. left and right I You can seek top of file and bottom of file I Block move of text. block delete of text/ Search and 
replace or search delete I Unlimited insert (to the limit of your machines memory) / Permits use with 1011110r case / 

Has things that other Pf09rama lhould haw, but don't. Upper and lower case output to your printer(if your printer accepts lo11110r case) without 
having your computer modified. ON UPPER CASE ONLY MACHINES This program marl<s the capital letters so you can see which letters are CAPITALS and 
which are not.I Will change all upper characters text to lo11110r case or all lower case to upper, A SINGLE COMMAND/ Will capitalize the first letter of all 
sentences and all proper noun l's. WITH A SNGLE COMMAND /LOADSANY ELECTRIC PENCIL FILE/ ASCII SAVED FILES. EDTASM FILES or BASIC PROGRAMS 
SAVED ASCII I Permits installing special control characters in your text for your printers special features. like double wide or condensed print/ Definable 
screen length and definable print length to 255 characters wide/ Screen editing that is not final till your command. This means that you can edit your 
fileonthescreenandifyoudon'tlikehowitreadsyoucancancelandleaveitthewayitwas/Youcanappendfiles(whichmeansthatyoucanputone 
file to the end of another file) I No lost characters at the end of the line. even for the fastest typist/ A directory of all your files is available to the user 
without leaving the program I Saving programs to disk easy enough tor the non-computer user/ To save memory. not all the program modules are in 
memory at one time but are called from the disk as needed/ You can set tab positions like on a typewriter/ 10 CUSTOM COMMAND KEYS for the 
experienced user there is a command file that permits many special functions that are all user defined(not enough space for betterexplanation in ad. 
send for complete overview) / Program has HELP file that is a short review of the commands that are available / 
standard PTtnt.r Module. This printer module is provided for the user as a standard feature. Optional special printer routines for custom printer will be 
available in the near future. In this original release. it has the following printer drivers and will support the following printing devices: RS232. TRS232 and 
PARALLEL printer ports. You have the following format commands: Justifies Text. Centers Text. Centers Tiiie. Line Spacing. Line Length from 3-255 
characters and Set Margins I Also send any ASCII 
code to any printer from the text / Save formatted 
text to the disk for spooling later / Information for 
customer to load his own special printer driver I NEW FEATURES In Lazy Writer 
Printing can be stopped and started by the user at "The People Request, and David Welsh Delivers" any time and then restarted where you left off/ You 
can print entire file or just print to bottom of the pageI The system permits embedding ASCII commands into the text ot 
Communication Package. RS232 COMMUNICA­ the program. NOW you can do SUPERSCRIPT and SUBSCRIPT (if your 
ilON TERMINAL PROGRAM permits you to commun~ printer can handle it). Underlining and boldface. printing of a single 
cote with other computers. Transfer files from one word in a paragraph. is now possible. at no extra cost. 
machine to another. Permits dumping memory a­ A key that remembers the cursor position. 
cross the phone lines. Receive files from other TR~ u- definable special character. For use with printers that haveBO'sand " Shake Hands" with larger computers.This is 

printable characters that the TR~80 keyboard does not normallythe complete system called LNf WRITER. There is no 
supportpackage written for the TR~ao· that is as compr& 

Margin control from within text. This means that you can change
hensive. This package is available for the the margins of your printed text without stopping the printer routine 

TRS-80. MOD I, 32K or larger with at least and changing it. 
a single disk drive. List price is from Page oftset with odd/even headers• tooters. This means that 

you can print one pageoffset to the leftof centerand the next page$175.00 
offset to the right. This is very nice when you are writing a book. 
Printing chaining feature. This permits having more than one file 
on disk and create one printed letter. contract. or book without 
having to reset the printer commands. 

VISA. Phone Orders ~ Mandatory space command. This is necessary when you are 
writing letters or papers that have certain words that are not to be-~ 800-521-6504 ~ broken-up. eg.:John P. Andhouser. This name can be made to be 
unbreakable to justify routines in the program.Questions & Michigan Orders 
Disk catalog. Now you can load your disk directory into memory 
and create a file of this information. (313) 425-4020 
Reverse Indents or known as Hanging Indents 



Interest expense= (APR I P ) * BALANCE 
Where 
APR=Annual percentage rate (nominal interest) 
P=number periods per year 
BALANCE=balance of the loan 

Since the monthly payment is fixed the reduction of 
loan may be calculated simply by subtracting the 
interest expense from the fixed monthly payment. The 
remaining balance of the loan is then reduced by the 
reduction of loan. This sounds a little cumbersome to 
explain but it is simple to do except it must be done for 
every period of a loan. For a ten year loan payable 
monthly this set of calculations would have to be done 
120 times. 

In the case of an equal reduction loan the 
calculations are very similar to the above except the 
reduction is fixed rather than the total payment. The 
interest is calculated on the remaining balance of the 
loan and then added to the reduction of loan to 
calculate the payment. It is normal practice to have 
equal payment loans payable monthly and equal 
reduction loans payable yearly. The program can 
handle any period for either type of loan. 

The third type of loan is an interest only loan. In this 
case we need only determine the interest expense per 
period. The interest rate is usually calculated by 
dividing the nominal rate by the number of periods per 
year. 

For those of you in the field of banking and financing, 
you may find some of our terms old fashioned and 
academic. We find the terms now used in the banking 
field a little confusing. Simple interest used to mean 
interest payable at the end of an year only. Bankers 
now call interest on the remaining balance simple 
interest. We wonder whether our terms are academic 
or if the present trade terms are simply imprecise. 

PROGRAM OUTPUT 
The output of an amortization program is standard. A 

period by period record of each transaction is needed. 
Our program yields some additional information which 
we believe is relatively unique. The program sums the 
annual interest expense and reduction of loan as well 
as the total payments made in any given year. It is 
possible to control the length of the first year so that 
the summations fall at the end of an individual's tax 
year. 

PROGRAM INPUT 
For any given loan, the computer must be told the 

amount of the loan, the life of the loan, the type of loan, 
the annual interest rate, the number of periods per 
year, and whether it is a balloon note or if it runs its full 
time. The user may also select to have the results 
printed on the CRT or the printer. 

RUNNING THE PROGRAM 

The program starts by printing out some identifying 

material and credits followed by an output menu as 
follows: 

AMORTIZATION OF LOANS 
DEVELOPED BY: 
STEVEN M. ZIMMERMAN, PH.D. & LEO M. CONRAD 1981 

OUTPUT MENU 
CRT, PRINTER, BOTH, END (C/P/B/E)? 

The first option C for the CRT or screen means the 
program may be run by those individuals who do not 
have a printer available. In this case the output will 
produce a screen full of results and then ask for an 
ENTER to continue. In the case of P for PRINTER 
output, the results will still be printed on the CRT but 
the paging question will not appear. B for BOTH result 
in printer output and the paging function being used. 
We selected P to obtain the hard copy for this article. 

The next question is relative to the possibility of a 
balloon note. A balloon note is one which has 
payments as if the loan will last, say, 30 years but is 
terminated after perhaps five years. The remaining 
b.alance of the loan is due and payable at the end of the 
five years. In our program the payment number of the 
balloon must be specified. For our example we 
selected to use a balloon and then specified payment 
16 as the balloon payment. The two questions are: 

BALLOON (Y/N)? 
PAYMENT # OF BALLOON? 

In the program three types of loans are considered. 
Type one is the conventional real estate equal payment 
loan. Type two is the equal reduction load. The final 
type is an interest only loan. The PAYOUT MENU 
follows: 

PAYOUT MENU 
EQUAL PAYMENT, EQUAL REDUCTION, INTEREST 

ONLY (P/R/I)? 

We ran two examples, one for equal payment and 
one for equal reduction. The two runs are included. For 
this discussion, assume we selected the equal payment 
option. 

LOAN,APR,PAYMENTS PER YEAR,PAYMENT (0 TO 
CALCULATE), YEARS 
? 

An equal payment loan requires the above informa­
tion. We specified 1000 for loan, .12 for the annual 
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Compare our 
aay inthe 

31245 La Baya Drive, Westlake Village, California 91362 

The prices quoted are only valid for stock on hand and all prices are subject to change without notice. 

We win. 

16 KRAM KITS 

NEC4116200 ns 1795 
DIP SHUNTS !FOR KEYBOARD MEM UPGRADE! . . 4.00 

TRS-80 MOD I HARDWARE 

PERCOM DATA SEPARATOR 27.00 
PER COM DOUBLER . 159.00 
DOUBLE ZAP 11/80 (CONVERTS ND/ 80 TODD ) 45.95 
MPI 40 TRACK DISK DRIVE (B-51) . 299.00 
SHUGART 40 TRACKDI SK DRI VE (400L) 299.00 
MPI 80 TRACK DISK DRI VE (B-91) .. ... 429.00 
TANDON 80 TRACK DISK DRI VE . . ... . . 429.00 
TAND ON 40 TRACK DISK DRIVE . . ... 299.00 
LNW DOUBLER WITH DOSPLUS 3.3D . 159.00 
PERCOM SPEAK-2ME -2 64 .95 

TRS-80 SOFTWARE 

LAZY WRITER MOD I .. . ... . 125.00 
PROSOFT MOD I. Ill 79.00 
SPECIAL DELI VERY (MAIL LI ST PROG) MOD I. Ill 119.00 
X-TRA SPECIAL DE LI VERY (MAI L LIST PROG) 199.00 
TR ACKCESS MOD I . 24 .95 
OMNITERM SMART TERMINAL PKG MOD I. Ill 89.95 

PRINTERS 

ANADEX DP 9000 11 95 00 
ANADEX DP 9001 1195 00 
ANADEX DP 9500 1295 00 
ANAD EX DP 9501 1295 00 
CEN TRON ICS 73 9 765 00 
C- ITOH 25 CPS PARALLEL 1440 00 
C- ITOH 25 CPS SERIAL 1495 00 
C-ITOH 45 CPS PARALLEL 1770 00 
C-ITOH 40 CPS SERIAL 187000 
C- ITOH TRACTOR OPTI ON 175 00 
EPSON MX-80 $CALL 
EPSON MX -80 F/ T $CALL 
EPSON MX -100 FIT $CALL 
IDS-445G PAPER TIGER 795 00 
IDS-460G PAPER TIGER 1149 00 
IDS -560G PAPER TI GER 1495.00 
INFOSC RI BE 500 9X9. 150 CPS 
(Tl-810 REPLACEME NT) 1495.00 

MALI BU 200 DUAL MODE 2995.00 
NEC SPINWRITER 55 10 SERIAL RO .2595.00 
NEC SPINWRITER 5530 PARALL EL RO 2595.00 
NEC SPINWRITER5500 DSELLUM OP TI ON 2795.00 
NECSPINWRITER 3500 SELL UM. OPTI ON 2195.00 
OK IDATA MICROLI NE 80 399 00 
OKIDATA MICROLI NE 82 599.00 
OKIDATA MICROLI NE 83 795.00 

CPI M is a trademark of Digital Research . 

CORVUS 

TRS-80 MOD I, II 

Contro ller. Case/ P.S., Operating System, A& T 

5 Megabytes ... ... . • . . .. • . ..• . ....... .. 3095.00 

1 O Megabyles .. A495. 00 
20 Megabyles . 5395.00 
MIRROR BACK-UP . . . . . . . . . . . . . . . 700.00 

SPECIALS 

NO . t - TRS-80 DISK & OTHER MYSTERIES/ BOX 
OF DISKS/PLASTIC LIBRARY CASE . . 44 .50 

NO. 3 - NEWDOS / 80 2.0/ BOXOF D SKS/PLASTIC 
LIBRARY CASE . . ...... . ... . 149.00 

NO . 4 - MICROSOFT BASIC COMPILER / BOXOF 
DISKS / PLASTIC LI BRARY CASE ........ 190.00 

NO . 5 - MICROSOFT BASIC D& OTHER MYSTERIES / 
BOX OF DISKS / PLASTIC LIBRARY CASE 49 .95 

NO. 6 - DOUBLE DENSITY SPECIAL NEWDOS/ 
80 DOUBLE ZAP II. BOXOF DI SKS. PLASTIC 
LIBRARYCASE . . ... 309 .00 

TANDON 40 TRACK WITH NEWDOS + . 320 .00 

SUPPLIES 

AVERY TABULABLES 

1.000 3- 1/2x 15/16 . 8.49 
3,000 3-1/ 2 x 15/ 16 14.95 
5.000 3-1/2 x 15/ 16 . 19.95 

UARCO PAPER (Prices F.O.B. S.P.) 

9-1/ 2 x 1118 lb whi le . 29.00 
14-7 /8 x 11 18 lb while . 39. 00 

We stock a complete I ine of computer covers. printer 
ribbons. print whee ls & NEC thimbles. Call us for your 
needs. 

We built a reputation on our 
prices and your satisfaction. 
We guarantee everything we sell for 30 days. If anything 
is wrong . just return the item and we' ll make it right. 
And. al course. we' ll pay the shipping charges. 

We accepl Vi sa and Master Card on all orders. COD 
accepted up to $300.00. We al so accept school pur ­
chase orders. 

Please add $2.00 fo r standard UPS shipping and 
handling on orders under 50 pounds. delivered in lhe 
continental U S. Call us for shipping charges on items 
that weigh morethan 50 pounds. Foreign, FPO and APO 
orders please add 15% fo r shipping. California res­
idents add 6% sales lax. 

MODEMS 

NOVAT ION CATACOUSTIC MODEM 
NOVATION D-CAT DIRECT CONNEC T MODEM 
NOVATION AUTO -CAT AUTO ANSWER MODE M 

UDS 103LP DIRECT CONNECT MODEM 
LEXICONLX -11 MODEM 

DISKETTES 

MD 525-01.10.16 . 
MD 550-0110.16 . 
MD 577-01.10. 16 . 
MD 557-01.10.16 . 

FD 32 OR 34 -8000 

DISKETTE STORAGE 

51/•" PLASTIC LIBRARYCASE 
8" PLASTI CLIBRARY CASE 
PL AST IC STORAGE BINDrn WITH INSERTS 
PROTECTOR 51/• " 
PROTECTO R8" . 

CP/M SOFTWARE 

MICROSOFT BASIC-80 
MICROSOFT BASIC COMPILER 
MICROSOFT FORTRAN -80 
PE ACHTREE SYSTEMS 
MAGIC WAND (REQUIRESCP/ M) 
WORD STAR (REQU IR ES CP/ M) 
MAILMERGE (REQUIRES WORD STAR) 
SPEL LGU ARD 
CP/ M PICKLES & TROUT FOR TRS-80 MODII 

145.00 
. 155.00 

229.00 
175 00 
11 5 00 

26.50 
44.50 
34.80 
45.60 

45.60 

2.50 
3.50 
9.95 

24.95 
29.95 

. 299.00 

. 31 9.00 
399.00 

CALL 
.. 275.00 

310.00 
.. 100.00 

239 00 
175.00 

http:557-01.10.16
http:577-01.10
http:550-0110.16
http:525-01.10.16


percentage rate, 12 payments per year, 0 for the 
computer to calculate the payment, and 4 year payout. 
The computer then returned our input information for 
us to check: 

LOAN=1000 APR=.12 PAYMENTSPERYEAR= 12 
YEARS = 4 PERIOD PAYMENT = 26.33 

PERIOD INTEREST REDUCTION LOAN PAYMENT 

ENTER TO PAGE? 

The computer is now ready to proceed. After you 
check the above and hit ENTER the runs shown will be 
produced. 

TECHNICAL NOTES 
As we noted earlier the programming of this problem 

forced us to dig deeply into our knowledge of the two 
types of real numbers and the integer numbers 
available on our TRS-80. An integer is a counting 
number. There is no integer number between 1 and 2. 
In the real number system there is always some 
number between any two numbers you wish to name. 
Between 1.222 and 1.223 is a number 1.2225 as well as 
a bunch of other numbers. 

The single precision variable is stored with 7 digits of 
precision and printed out with 6 digits. The double 
precision variable has 17 digits of accuracy and prints 
out with 16 digits. If you are converting our program to 
some equipment other than the TRS-80, you may find 
your numbers defined in some other manner. Be 
careful. 

Our problem is that the monetary system is an 
integer penny system and we do not want a number 
that looks like 1.223423 but rather we want $1 .22 i.e. 
one dollar and twenty two cents. We decided to attack 
our problem by converting any payments to integer 
pennies and then checking to see if more or less than a 
half a cent had been lost. If more than an half cent was 
lost we added a penny; if less, we drop the remaining 
value. We expect that some of the commerical 
programs use the approach we have just outlined, 
while some use the approach of simply working with 
double precision, so you may not get an exact match 
up. We note there is no theoretically correct way to 
handle this problem. 

SUMMARY 
In this time of unusual financing, it is necessary for all 

lenders and borrowers to understand loans and how 
they work. This program is for the conventional type of 
loan where interest is charged on the amount 
borrowed for a period at the end of a period. It is the 
type of loan most commonly found in real estate in the 
past. 

With this program you can run off your own tables 
and will also be able to check on the bank. For 
individuals who are now going into the finance 
business of necessity, in order to sell their homes, the 
program will also find use. 

10 CLEAR 500: CLS : REM "MORTG" 
20 A$="### ###.###.###.## ###,### ,### .## ###,###.### .## 
###,###,###.##" 
25 PRINT "AMORTIZATION OF LOANS" : PRINT "DEVELOPED BY: ": 
PRINT "STEVEN M. ZIMMERMAN, PH.D. &LEO M. CONRAD 1981" : 
PRINT 
30 PRINT "OUTPUT MENU" : INPUT" CRT, PRINTER, BOTH, END 
(C/P/ B/E)"; P$ : IF P$="E" END 
40 B$="LOAN, APR, PAYMENTS PER YEAR, PAYMENT (0 TO CALCULATE), 
YEARS" : Bl$="LOAN, APR, PAYMENTS PER YEAR, REDUCTION, YEARS": 
B2$="LOAN, APR, PAYMENTS PER YEAR, YEARS" 
50 INPUT "BALLOON (Y/ N)";BL$ : IF BL$="Y" INPUT "PAYMENT# OF 
BALLOON";BB% 
60 INPUT "MONTH NUMBER IN WHICH PAYMENT STARTS"; 11% 
70 PRINT "PAYOUT MENU" : INPUT "EQUAL PAYMENT, EQUAL REDUCTION, 
INTEREST ONLY (P/R/ I)" ;T$ 
80 IF T$<> 11 P" THEN 230 
90 PRINT 8$ : INPUT LQ#,APR#,PP%,PAY#,YEAR: IF PAY#<>O THEN 130 
100 R#=APR#/PP%: II#=(l.0000000+R#)>(PP%*YEAR): 
FF#=(R#*II#)/(II#-l) :PAY#=FF#*LO# 
110 D#=l00*PAY#-INT(l00*PAY#): IF D#> .50000 THEN 
PAY#=PAY# -D#/ 100.00000+0.0100000000 
ELSE PAY#=PAY#-D#/ 100 .000000 
130 GOSUB 1000 
140 R#=APR#/ PP% : N%=PP%*YEAR : IF BL$="Y" LET N%=BB% 
150 IS#=0 :RS#=0 :K%=11%-2 
160 FOR B=l TO N%-l : K%=K%+1 : IF K%=12 LET K%=0: GOSUB 1500 
170 IN#=R#*LO#: D#=l00*IN#-INT(l00*IN#) : IF D#> .5000000 THEN 
IN#=IN#-D#/100 .00+ .010000000 ELSE IN#=IN#-D#/100.00000 
180 RE#=PAY#-IN# :LO#=LO#-RE#: IS#=IS#+IN#: RS#=RS#+RE# : C=B : 
GOSUB 3000 
190 NEXT 
200 C=N% : IN#=R#*LO#:RE#=LO#: L0#=0 .000 : IS#=IS#+IN# : 
RS#=RS#+RE# : GOSUB 3000 
210 GOSUB 1500 
220 GOTO 30 
230 IF T$<>" R" THEN 320 
240 PAY#=0: PRINT Bl$ : INPUT LO#,APR#,PP%,RE#,YEAR: GOSUB 1000 
250 R#=APR#/PP%:N%=PP%*YEAR: IF BL$="Y" LET N%=BB% 
260 IS#=0:RS#=0 :K%=M%-2:SS#=RE# 
270 FOR B=l TO N%-l :K%=K%+1 :. IF K%=12 LET K%=0: GOSUB 1500 
280 RE#=SS# :IN#=R#*LO# : D#=l00*IN#-INT(l00*IN#): 
IF D#> .50000000 THEN IN#=IN#-D#/ 100 .00+ .01000000 ELSE 
IN#=IN#-D#/100 .00000 
290 LO#=LO#-RE#: IS#=IS#+IN# : RS#=RS#+RE# : C=B: GOSUB 3000 
300 NEXT 
310 GOTO 200 
320 IF T$<>" I II THEN 30 
330 PRINT B2$: INPUT LO#,APR#,PP%,YEAR: RE#=0 : PAY#=0: 
GOSUB 1000 
340 R#=APR#/ PP% : N%=PP%*YEAR : IF BL$="Y"N%=BB% 

continued on page 45 
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- OVERVIEW-

Copyright 0 1981 Breeze Computing. Inc. 

SUPER UTILITY PLUS was wnlhm by Kirn Wall of Breete Cornpulin~ Inc. and is lhe rnosl powerful program of ib 
kind on lhe rnarkel al lhis llrne This progrcirn is a machine language, stand alone program lhal has ils own 1/0 
roulines. does nol use any ROM or OOS calls. and works on SINGLE or DOUBLE DENSITY systems SUPER 
UTILITY Pl.US performs such a wide range of vaned tasks. Iha I ii may lruly be called "The King of U1ililies" II is nol 
required lhal lhe disk he in any drive a her inilializalion of lhe program and user may custom configure lhe program lo 
suil his individual syslern requirements. 

ZAP does everything your present "zapping" ulilily does plus many additional enhancements 11 will operate on 
SINGLE or DOUBLE DENSITY systems c1nd will work with mosl major operaling systems that are presently on 
the market. II has dual cursors(one for ASCII and one for HEX side of the readout) and allows the user lo go 101he 
hecirt of the disk and read and/or modify dala in HEX, ASCII, DECIMAL, BINARY, or OCTAL, regardless of 
whelher ii is a standard disk or nol The screen printout on Zap displays one sector al a lime in HEX and ASCII (as 
other" zapping" ulililies) , bul also lells user lhe I rue and relative track and whether lhe disk Is IBM formal or nol 
Zap also has a search routine lhat will locale the hiyhesl or lowest configured track on the disk and others lhal will 
search lhe disk for a byte lisl ASCII siring, word lisl or even encripled code. Zap also allows you lo display disk 
seclors. compare disk seclors, copy sector data, zero disk sectors. copy disk sectors. reverse seclor data. seclor 
searches. read ID address marks. or alter dala address marks. 

PURGE has a full screen ediling kill conlrol thal allows you lo kill files by posilionlng cursor and pressing one key. 
Also, Purge has several sub-ulililies lhal allow you lo zero out unused direclory entries or zero oul unused disk 
granules. In addilion. user may kill files by naming I he common category of the flles(Example: /CMD /BAS/TXT 
<l>nvisible. <V>isible, elc. or even kill files lhal beyln with a specified leller), and also may compute existing 
passwords, change the disk name. dale, passwords. auto command, or even file parameters (name, passwords, 
prolection levelsj . Lastly, Pu rye conlains a complete disk directory lhal Indicates all acllve and non-active files on 
lhe disk. 

FORMAT is a utility Iha I allows lhe user lo formal a disk with; standard format, format without erasing existing dala, 
s~cial formal (cuslom formal your disk rnosl any way you wanl ii), build a formal track and opllonallywrile It back 
lo any track on your disk. and even conlains a sohware bulk erase utillly. The total formalllng capabilities of lhis 
program are jusl aboul UNLIMITED and you may even reforrn:sl over a disk or add tracks to an existing disk 
without deslroying existing disk data. 

DISK COPY will copy most any standard disk. with or wilhoul formalling. The Special Disk Copy enables lhe user lo 
make a backup of rnosl TRS-80• readable disks lhal are presently on lhe markel regardless of any efforts lhal 
have been made lo prolecl lhem from being "backed up". (NOTE: This program WILL NOT copy ilselO . This 
proyram'sonly Intended use is for you lo make backups of your legally purchased programs Please DO NOT use 
this ulilily lo make "bootleg copies" for others as authors of quality programs deserve lheir royalilies 

TAPE COPY enables the user lo perform a wide variely of actions that Include the ability lo read, write, or verify tapes 
and even includes a Bit by Bil copying routine lhal will back up most ANY TRS-so• readable tape regardless of 
protecllon allempls made by aulhors This ulilily also Is for your own use only. 

DISK REPAIR allows you lo aulomalically repair lhe HIT and GAT seclors. and will aulomalically repair a Boot This 
ulilily also does a complete Directory Check and will advise you of errors lhal exist In addition. this utility allows 
the user lo recover killed files (if lhe file was killed by I his utility or by NEWDOS). read prolecl or un- read prolecl 
lhe directory. move ii lo a differenl location on lhe disk. or clear unused entries Lastly, this utility advises you of all 
inactive files lhal are on the disk. 

MEMORY supplies the abilily lo display, move, lesl <;ornpare, zero, exchange, inpul or oulpul a byte lo any port, 
exchange, jump lo, reverse. fill. siring search, or even load/wrile and entire track or sectors to/from memory. 

FILE contains lhe abilili<!s to display file seclors. compare files, copy files, disk directory, free space, file localions. 
drive status, create files. and clear files from disk. These ulililies give you a wide range of powerful commands al 
your disposal lo p<!rform jusl aboul any funclion lhal you wanl wilh files up and including lhe complele 
reorganization of your entire disk wilh all lhe files re-wrillen in lheir mosl conligious order. 

CONFIGURE SYSTEM gives you 1he abilily lo cuslorn configure Super Ulilily Plus lo your syslern. You may selt<cl 
single or double densily, in any combinalion. 5" drives. selccl your operaling system boot of your choice. upp<!ror 
lower case, high speed clock. single or double headed drives, or even configure your printer. 

To order Super Utility Plus. •send check or money order for $74 .95, plus $2 .50 shipping and handling to: 

11• 
MOD I OR Ill -

Ill 

r=====i'• 
•P~.~.~.~~~~.! 1f~*~DALLAS, TEXAS 75229 , VISA' )M~ .Ji. ~ 

PHONE (214) 484-2976 .- 1 ,~~ J,,( 
MICRONET 70130,203 PrKroo.. 11o11ncludt _h _,...... ~/ 111 ·1mrrmm11a • ._ \ 

{{DEALER INQUIRIES INVITED ­

FOREIGN ORDERS ADD $10POWERSOFT IS A DIVISION OF BREEZE/QSD, INC. 



MODEL Ill CORNER 

Hubert S. Howe, Jr. 


This month we will review some of the disk 
operating systems presently available for the Model 111, 
and discuss some other aspects of the disk system as 
well. 

Facilities Available 
If you look upon the Radio Shack computers from a 

business viewpoint, or for any professional (as opposed 
to recreational) purposes, the primary difference 
between the TRS-80 Model 11 and Model 111 is the 
amount of on-line storage available. A Model 111 with 
two built-in drives has 378K, which is more than a 
Model I with four drives, whereas a Model 11 with one 
built-in drive has over SOOK, and when you add the 
three external drives you can have over 2 megabytes. 

If you walk into a Radio Shack Computer Center or 
store and express interest in professional computing 
applications, they will try to steer you in the direction of 
a Model 11 rather than a Model 111. This is well and good, 
except that you'll be paying over $1,000 more for the 
Model 11. The reason for emphasizing this is that all 
these figures about disk storage capacity are about to 
go out the window with the introduction of inexpensive 
hard disk drives. Non-Radio Shack retailers are already 
selling TRS-80 Model I I ls with built-in 6.3 megabyte 
hard disk drives for under $5,000, and add-on 
winchester drives with the same storage capacity can 
be purchased for under $3,000. Other drives with more 
capacity are available for higher prices. 

Radio Shack is known to be developing a hard disk 
for the Model 11, but apparently not for the Model 111. 
Furthermore, the company is making threatening noises 
about not servicing computers that have non-RS disk 
drives or other modifications in them. Since service is 
one of the most important considerations to profession­
al users, this must be a deterrent to buying non-RS 
equipment, except for add-on devices that can be 
detached when the machine is in for service! 

Disk Hardware Problems 
So you think you're the only one having disk errors 

on your Model 111 ? Wrong! We are getting so many 
reports of problems from users that this must be an 
indication of a much greater range of problems than we 
ever experienced with the Model I. Almost all the 
complaints I have heard, however, indicate normal 
problems rather than any design flaws in the computer, 
although there may also be some problems with the 
disk operating system which I'll mention later. There­
fore, I thought it would be instructive to review why we 
seem to be getting so many problems and what to do 
about them. 

The first important point to mention about the 
Model 111 disks is that reading and writing data in 
double density places significantly greater strain on the 
media than did the single density on the Model I. You 
have to be extremely careful in handling the diskettes, 
inserting them in and taking them out of the drives, and 
in storing them under proper conditions. You should 
use only the best quality diskettes you can buy, and 
make sure that they are tested in double density. 
Occasionally we have slightly bent a diskette while 
inserting it into the drive, only to discover that it is 
forever ruined for the Model 111, even though we can 
still use it on the Model I ! It is important to emphasize 
this point, because many users of TRS-80 computers 
are inexperienced in handling such media You can 
throw cassettes against the wall and still use them 
successfully, but not diskettes. 

The second important point about the Model Ill disk 
drives is that they must be serviced regularly. The main 
problem seems to be disk alignment This is a 
complicated procedure that can only be carried out by 
a technician with an oscilloscope. It is just not the kind 
of thing you can do for yourself. Thus, if you are 
contemplating using a TRS-80 (or any computer) for 
professional purposes, you should budget for servicing 
and do it regularly. The fact that Radio Shack maintains 
a network of computer centers with service depart­
ments is one of the strong reasons it has been so 
successful with its computers, and this is an important 
incentive for buying from RS rather than another 
company. 

How often should you have your disk drives aligned? 
One RS technician claims that this should be done 
every 60 days. This is probably more often than 
necessary, but it should probably be at least once or 
twice a year. With the Model I, you could expect to 
need disk alignment once every year or two, and we 
have some original Model I disk drives that are still 
working fine and have never needed alignment since 
we bought them. The disk drives seem to be the only 
components of the Model Ill that need such regular 
service. Don't wait for problems to develop before 
taking your computer in! 

Model 111 Disk Operating Systems 
There are presently at least three different disk 

operating systems for the TRS-80 Model 111: TRSDOS, 
presently in version 1.3, from Radio Shack; DOS PLUS, 
from Micro Systems Software; and N EWDOS/80 ver­
sion 2, from Apparat All of these are different in some 
significant ways; unfortunately, all of them are incom­
patible. Other systems exist, but we have not yet seen 
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~ 	PROVEN MONEY MAKERS FOR YOUR TRS-80* 

~ 

Provide you r customers with a CALENDAR $9.95 
printed ca lend ar (a long with standard bank er's holidays) of any 
month of any yea r .. Usefu l in motivating hi story students. Holds 
the same f asc ina ti on fo r students as a game. Tape on ly for 
Model I or Ill. 

Same featu res as Ca lendar. SUPER CALENDAR 
Additional ly print s out la rge 
" graphics " type wall calendars (tape only) $19.95 
with memos under eac h day. Use as a planning ca lendar with 
optional di sk storage... requires 16K and printer 

MAIL LIST SYSTEM (disk only) $69.95 
Our easy-to-use system will accomodate almost any "c ustom " 
requirement of even your mo.st demanding c li ents . A glance 
below will show that we are fa r ahead of any other system in 
speed, variety of features. and shee r vo lume of nam es 
handled .. .but don ' t let that foo l you . Thi s system ca n be used 
just as eas ily on one disk for a small Ch ri stmas ca rd list . 
• 	 Maintain vi rtu a lly an infinite number of disks a ll in con­


tinuous alph . o r z ip o rder... essential for large l ists . 

• 	 So rt 2320 entri es (2 fu ll 40 trac k double density di sks) in 


only 32K o r an inc red ible 4640 ent r ies (2 full 80 track 

doubl e density d isks) in only 48Kl. ..Made poss ibl e with 

our unique date compress ion tec hniques on the Model 111 . 


• 	 Super fast sort by alph . o r z ip orde r (8 sec. for 1000 

entries) .. .both orders ca n ex ist simultaneously on disk . 


• 	 High speed recovery of entries from di sk .. . speed of so rt is 

mea ningl ess if retrei va l from disk is slow.. . ours pul ls in 

ove r 11 per sec 1 


• 	 Transfers o ld fil es over to our sys tem . 
• 	 In z ip o rder all entries with sa m e z ip code are also 


arranged alphabeti ca ll y . 

• 	 Four d ig it z ips have a leading " O " appended on labe ls. 
• 	 Back up data disks are easi ly upd ated as entries are 


created, edited , o r sorted . ex trem ely usef ul I ! 

• 	 Optional reversal of name about comma for th at non­


computer. persona li zed look . 

• 	 Master printouts of your li st in seve ral formats (not ju st a 


rehash o f the labe ls) . Optiona ll y continuous or page 

ori ented ... Your customers wi ll wa nt thi s' 


• 	 A ll 0's in address labels are rep laced by eas ier to rea d O' s. 
• 	 All labe ls opt io nally suppo rt an " Attn :" l ine . 
• 	 Many use r defined fie lds wit h p lenty of op tion s fo r 


simultaneous purging and se lec ting . eve n all ows for 

inequa liti es .. .powerful and easy to usell 


• 	 Continuous display o f how m any addresses printed . 
• 	 Each disk entry automatically " rem embers " how m any 


mailings have been m ade for that part icul ar entry ..Ca n 

be ti ed in with purge/se lec t. 


• 	 Prim arily written in BASIC fo r easy modification .. 

embedded m ac hine code for those speed sensiti ve area s. 


• 	 Editing is si mple and f ast. .. autom ati c ~ea r c h . 

• 	 Optiona l 9 digit z ip 
• 	 D eleted entri es have " ho les" on disk fill ed automatically 


... and alph . orde r is still m aintained' 

• 	 Test labe l print ing le ts you m ak e ho ri zontal and ve rti ca l 


adjus tm ents with ease. 

• 	 Optiona l " one time " m a iling fo r some se lec ted entri es 
• 	 Ex tensive use of erro r traps (both operator and m ac hine 


induced)...even recove rs from a power failure during a 

printout' ... recyc ling o n di sk erro rs. 


• 	 Pat ch program all ows you to upgrade the sys tem to 

any DOS 


• 	 Docu m ent at ion m anu al ava ilable sepa rate ly for $3 .95 
• 	 Hardw are req uirements : 32K printer, and 1 o r 2 drives 

*Tandy Corp. Trademark 

Football Scouting Report (~~~~) $89.95 
How m any high schoo ls and coll eges are there within a 75 mile 
radius of you? Did you know that each is a potential customer at 
the rate of from $500-$1000 per season? Many already subscribe 
to more expensive (but inferior) computer analysis se rvices of 
their scouti ng reports . Using suc h a service a coac h will typi ca lly 
have an opponent scouted seve ral times prior to actually p layi ng 
them .. . This series of programs was written to the specifications 
of a coac h with two state championships to his c redit. As a 
result , the empha sis is on producing statistics that will help in 

predic ting w hat the opponent will do in a given situati on .. . This is 
a sophi st ica ted set of programs fully equiva lent to th at .used by 
prof ess ional football teams ... Hardware requirements... 32 K, 1 
disk d ri ver and printer. 

TRY OUR ONE DAY PC BOARD SERVICE 

Tic-Tac-Toe (TapeonlyJ $9.95 

Lo an amortization sc he­ LOAN AMORTIZATION 
du les are a must for bank s, 


$19.95
S & L in stitutions, and 
accountin g firm s. You wi ll (Tape only for Model I & Ill) 
be ab le to charge $5 p lus pe r schedule . Multiply that times the 
number of a ll loa ns your c li ents make per day .. easiest money we 
kn ow o f l. run s in abou t 2 minutes and ac hieves pin point 
accu racy with a built in ca lendar...Thi s sophisticated program 
produces an exceptiona ll y professiona l looking printout. 

FAST SORT
Inter faces to your ow n 

[handles multiple dim. arrays) 
basic programs ... sort with 

and
the speed of machine code 

ALPHABETIZERbut wit h the convenience 
o f ba sic. You don' t have to (diskonly)$19.95 
know assemb ly language programming to use these programs. 
Just use your di sk to m erge our short basic programs (with 
embedded m ac hine code) with your own basic program . Fo ll ow 
ou r simpl e inst ru c ti ons to poke seve ral values befo re making the 
user ca ll from basi c. The pokes will set up a sort of string, 
integer. sing le, o r doub le precision arrays . Also ascending or 
descending o rd er is controll ed by a single poke Use one of two 
programs to sort arrays of the form A(1) or A[Q(1)) .The disk 
in c ludes 8 simpl e basi c programs that are ready to merge wit h 
th e m a in so rt programs . U se them fo r lea rnin g and 
eva luat ion ... A lso inc luded is a rea dy to use basi c program 
(a lready merged w ith the ORDER program). Use it to ob tain a 
printout of a lphabetized names. Thi s program alone is worth 
$19 .95 . 

Samp le Sort Times 
8 sec. for 1000 dbl. prec. numbers .. . 50 sec . for 5000 integers 
(Ours is one o f the onl y a lphabetize rs that both ignores non alph. 
characte rs and trea ts upper and lower case alike) 

Sign (Tape only) $9.95 
Produce large [reduced 50% here) attenti on getting signs with 
you r printer . supports most keyboard characters .. wi ll print 
multiple l ines ... use alone o r in terface to your own BAS IC 
program ... req uires just over 16K and a printer. 

(((((((((1 ((((((( ((1 s~. ;.:.:~ ·:.::.;. I TJ TllTTT (M)))))):(I f'f'fH'f'fH" LL ,,.s: :,( 11111 1111 1).1 ( (1 fi LL ((1 (1) (( 1 (( 1 " " 
fj • r11 ( ( 1 (1) (1:1 " :.;, Ill ( I.I (1) '"fl' LL " " :.:.:.s:.s:.:.:. Ill (( 1 ( (1 f'fHf'fH'f· :: ::::::: LL ( I) (•:• (( 1 (( 1 nn 

s:.:.s:.-::::. 111 (( 1 ((1 fH'fH'f'f'f· LL ( ( 1 ((t (( 1 ( ( 1 rm 
~ ·:. I ll ( ( t 11) fl • LL (( l 1) ) ((1 (( t 	 " ",,., (1) ,,. 	 (•) (1) ((1

~s 111 (( r 	 LL "' " 
~s~.~.~ ~s~:: 111 ((1)'.0 .l ( (I llllll lll ((((( ((•)) (((((If.(•) n 

·~ 	 " 

410-C E. Roca 	 V1s.1Precision Prototypes . 78377 • Specify Model I or Ill when orde~ingRefugio, h M.isterch.irge 
(512-52&-4758) •Add Sl .50 for postage and handling C.0.0 

http:diskonly)$19.95


them, and probably the most important of all, CP/M, 
will be available early in 1982. While this article is in no 
sense a review of these DOSs, I would like to compare 
some aspects of these systems and the features that 
they offer Model 111 users. 

TRSDOS 1.3 
TRSDOS 1.3 is the standard DOS available from 

Radio Shack to every owner of a Model Ill disk system. 
It is significantly better than TRSDOS 2.3 for the Model 
I. Radio Shack acknowledges and has issued patches for 
some of the errors in early releases of the system. 
Because it is the "standard" DOS, all others will be 
compared to it, and many users will be struggling with 
its characteristics. 

TRSDOS 1.3 formats the diskette with 40 tracks, 
numbered 0 to 39, and 18 sectors, numbered 1 to 18. It 
is a mystery why Radio Shack numbered tracks from 
zero but sectors from one. This is one of the primary 
incompatibilities between TRSDOS and all other 
double-density DOSs. Incidentally, each sector is also 
formatted with a byte pattern that includes a "(c) 1980 
Tandy''. 

As with the Model I, Radio Shack decided to put the 
disk directory on track 17, but unlike the Model I, 
where all of the system except for the "BOOT" sector 
and directory were organized into system files, much of 
the TRSDOS system diskette simply reserves certain 
tracks and sectors for specific information without 
indicating it in the directory. (This is one of the reasons 
why it is difficult to patch corrections for certain errors 
into the system.) Radio Shack's original reason for using 
track 17 for the directory was that it was exactly in the 
center of a 35-track diskette, so that the head never had 
to step more than half the way through the diskette to 
find the directory. For this reason, you might have 
thought that RS would usa track 20 for the Model 111, 
since there are now 40 tracks. 

Space is allocated in terms of "granules" by TRSDOS 
1.3, each granule consisting of three sectors (768 
bytes), with six granules to a track. This compares to 
five-sector granules on the Model I, and the idea here 
seems to be to make better use of the space available 
by allocating it in smaller packages. Unfortunately, this 
is one of the major flaws in TRSDOS, because the 
system assigns only one granule at a time. When you 
write a long file to the disk, the system constantly goes 
back to track 17 to retrieve the directory, get another 
granule, and update the directory. This means that track 
17 gets read and written at a much more frequent rate 
than any other track in the system, and after a while it 
can begin to show strain. I have noticed a "groove" in 
the middle of diskettes that have been used for a long 
time where track 17 is located, and my system has 
never had a input/output error (such as ERROR 03 or 
ERROR 04) on an'y track except 17, where it has had 
them frequently. 

Another aspect of TRSDOS is that it is compatible 
only with Radio Shack's disk drives (and a few other 
models). This is because it has been written in such a 
way that only the fastest seek times are used for all disk 
controller commands, and most non-Radio Shack drives 
cannot respond this fast Since any drives can work with 
the slower seek times, it seems that one reason for this 
feature was simply to make all this other equipment 
incompatible, even though locating specific tracks and 
sectors can occur more quickly. The fastest seek time is 
3 milliseconds and the slowest rate 15 milliseconds, so 
any seek time is still pretty fast 

The good features of TRSDOS 1.3 included a greatly 
expanded library of commands and utilities which give 
the Model 111 system capabilities more analogous to the 
Model 11 than the Model I. This also means that any 
competing disk operating system will have to offer as 
much or more in order to be attractive. 

Unfortunately, the errors that have been published 
to date seem like the tip of an iceberg. There are 
probably many more, and it is doubtful that Radio 
Shack will ever be able to fix them all, especially the . 
ones that only occur under some weird combination of 
circumstances. To say that it contains errors, however, is 
by no means to say that it will not be a reliable DOS on 
a day-to-day basis. All systems contain errors, and it is to 
Tandy's credit that it has established a policy of issuing 
updates (which have appeared in in the Radio Shack 
Microcomputer Newsletter.). 

DOS PLUS 
DOS PLUS was the first non-Radio Shack DOS to 

appear (see our review in the July 1981 issue). There 
are several different versions of DOS PLUS, to support 
standard disk drives, 80-track drives, and a new version 
to support an add-on hard disk drive with file handling 
commands exactly like the floppies. There are also both 
single and double density versions for the Model I. 

While using DOS PLUS is very similar to using 
TRSDOS, there are a number of noticeable differences. 
For one thing, it is very fast It boots up immediately, 
and you are not asked the date or time. DOS PLUS 
comes with many more utilities than TRSDOS, includ­
ing some fancy ones like "DISKZAP'', which allows you 
to examine and modify the contents of disk sectors. 

Unfortunately, the system is not compatible with 
TRSDOS, although you are offered a CONVERT utility 
for copying files to DOS PLUS from TRSDOS or even 
from Model I diskettes. There are (at least) two reasons 
for the incompatibilities: first, tracks and sectors are 
formatted from 0 to 39 and 0 to 17 (rather than 1 to 
18), and granules are allocated six sectors at a time 
(1536 bytes) rather than three. There are thus three 
granules per track, and the format of the disk directory 
is completely different because of these reasons. 

The one specific advantage of DOS PLUS is that it 
will support non-standard configurations like 80-track 
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DYNACOMP 

Quality software for*: 

ATARI TRS-80 (Level II)** 
PET NORTH STAR 
APPLE II Plus CP / M Disks/Diskettes 

CARD GAMES 

BRJDGE 2.0 (AY.JlabW for 1U compMltn) Prier : 117 .95 C:U.ut /Sll .95 Obbltt 
An all ·mclui1\"t: vrrnon or thn most popular of card aamt) Thu pro1r•m both BIDS and Pl.A YS 
c1thrr i;ontrac1 or duphcatr bridar Dcpcnd1n1 on thr conuact , your computer opponrnu will e11hcr 
plJiy tht orfcn\c OK ddcni< If )'->u bid 100 h11h . tht compulC'r will doubk your contract ! BRID<..iE 2 O 
prov1du cha.lltn11n1 cntctta1nmcnt for advanced pla ycn and 1~ an ucdlcn1 lcarn1na tool for thr budgc 
novu,:c Stt thr ~orcwarr ,,,,,,,. m 80 Sohwarc Crit ique: 

HEARTS I.~ CAvaU.blt ror 1U compultn) Pricl' : Sl! .95 C...Ut' I Sl9 .95 OIHrur 
An u c111n1 and cntruammg computer vrrs1on o f 1h1 ~ popular card 1amc: Han~ 1 ~ a trid. -o ncnLc:d 
1a.mr m wh1.:h thr purpo\C 1 ~ not to tilkt any hurt~ or thr qu«n of )padu Play a1amst 1.,., 0 \Ompu1rr 

o pponrnu 11oh o arr .umrd ""1th hud ·IO·bcat pliiymg \tra 1r11n H EA RTS I ~·~an ideal llilmc fo1 m 
1roducm1 lhC' umnlllOllC'd !your \pc>usc) co com putrn ~c thr \O f1w.ur 1rv1r11o in 80 So f1.,.,·01 rc Cr itiq u e 

P01'.ER PARTY IAY•ilab~ for •U compulrrs) Pr1n : Sl7.9' C:U-11r 1 Ul.9~ Dlskrur 
PO KER PARTY 1~" dra"" poller \1mula11on b~d on thr book. POKER. by Q\11o01ld Jacob) Thi\ i\ 

lhr most co mprrhcns1H \C'IUOn a\atlabk for m1crocompu1cn The part)' l" On~ut~ or yo uaclf and \ I\ 

Othrr tcomputrr) pl a yr u l:;a..:h of the~ playrr\ !)'Ou wlll 1r1 to llno.,.,- thrm) hu,. d1Hcrrn t pcnonahl ) 

in th r form of a \U)'1n1p1opcnrny10 bluft 01 fold undrr ptruurc P11c11cr 11o11h POKER PARTY 

bC'fore going 10 th a t UPC'n\l\t game 1o n11ht ' Appk ( aHellr and d1)1lc11r vc1 i1ons require a J2 I( (o r 
lu1cr) Apple ll 

CRIBBAGE 2.0 ITRS-IOonlyJ Prier : Sl4 .~ C.:a-11r1 s11 .~ Obllrue 

Th1) •~ \1mpl) lhc bC'u ..: r1bbage aamr a\a1labk 11 1 ~ '11'1 nullcn1 pro 1r01m for the c 11bba1e playe r m 

\Ur ch o f a ""Orlh ) o pponen1u11oC'll u for the no\ 1..: c "" "hm& 10 1mprovr h1) same The 1raphic \ air 
~~prrb U'ld an embl ) lan1u,.1r ro ut mn provide np1d C.\C'\·uuo n ~c th r w ft11oarr rev1c"" in 80 Sofr.,.,a1c 
( 1111que 

EDUCATION 
TEACHER'S PET I IAtMlliWr for al toapt1lorn) P'rttt: s11 ..,c-n..1SU.t5 l'Malt."'' 

Tlu\ 1\ Hot r1f\1 of OYf"ACOMP" ~ o:4uuinon1J paeh,ftl Pnmard~ 1nltncWd ro1 Plf ·Khool10 111& ) . TEA( "HER "c; Pfl 
pro•·ldn 11\< rou111 tiu<kn t '"' "h counun1pracun. 1t11t1 .,.ord ff'COf,11111011 • lld th1tt ltwfh ol m1th 1kLll nrru1n 

MOR.SE CODE TRAINER rras.- a.tyJ f'rtn : 511 .., C-1111111.., 1>6Mmr 
MO RSE CODE TRAINER 11dr111fled 1odf-,.dop 1f\d 1mp•o •• pour 1Pft'd 1nd 1ctur 1cy 1n dec1phtnn1 MD•M ( odr -'1111Ct'I 
M(, I\ &n oduJ 1oOll•• rr po1Ua,c loo FCt int pracuu Tl1r codr .ound" ob1.11Md Lh1 ou1h lhf u 1phonr ,ack of 1nr 11.»1 

,pud Cll\C11r ff'CO•drr You m• r • hoo1oe ti\< puch o r HI• 1ot1t1 u•ull 11 lhr '"'°'d ' ' "' A.ho. •1110..1 modn of o ptr 1uo 11 ••• 
1•11L.blf 1ncl\M!1n1 numMc . CK1nct ..111on &/\d 1lph• bc1 lt1L\. -..i '"f ll 11 1h• kt r•na of your o.. n mu111• A" '"' t lt t"C11•r ... , , w 
k lfn n 1dr ' 

THOUGHT PROVOKERS 

fl.IGHT SIM CLATOR IAni...bk for •U computrrsl Prkt : S1 7.95 C.: UMllt l S21.9S.IJbkrllt 
A r '°l.1 11!1• U'ld e~ten ~ 1>e mathcm;u1cal ~1mul i1 t1on 0 1 tilkr ·o l r , n111ht and lilndmg f hc p rn11ilm u11l11e ' 

aer Od ) nam1, equilt Lo n 1 and •h~ charil..:l e r1\t1 ..: \ o t ii ICill i11rl o d Yo u • iln pr ;..-1 i..: c in\lfumcn1 ilpproil ..: he ' 
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drives, and this remains one of the strongest reasons for 
buying it 

NEWDOS/80 Version 2 
NEWDOS/80 Version 2 is a completely rewritten 

disk operating system, similar to the older NEWDOS/80 
for the Model I but with many new features. There is 
also a version for the Model I, and both versions are 
completely compatible from the user's standpoint. 

More than any other DOS, N EWDOS/80 version 2 
seems to have been written for users familiar with the 
Model I who don't want to have to learn entirely new 
procedures on the Model 111. This method has 
advantages and disadvantages, but the most noticeable 
aspect of the system are these differences with other 
Model 111 DOSs. 

N EWDOS/80 version 2 diskettes are formatted with 
40 tracks and 18 sectors, numbered 0-39 and 0-17 
respectively, like DOS PLUS. There the similarity ends. 
Space is allocated exactly as on the Model I, in terms of 
five-sector units. The trouble is that granules now 
sometimes span more than one track, which causes 
extra bookkeeping for the people who wrote the 
system but not for users. All the sectors on the diskette 
can be numbered, from 0 to 719, and utilities like 
"SUPERZAP'' can access and display sectors according 
to this method. 

Another interesting and intelligent aspect of NEW­
DOS/80 version 2 is that everything is allocated in terms 
of files. The directory itself is a file, called "DIR/SYS", 
and it is located on the original diskette exactly where 
you would expect it on the Model I: sectors 170-179, 
even though this is now in the middle of track 9 rather 
than on track 17. No special address marks are needed 
to identify the directory track, and for larger disk drives 
the directory can be increased in size. All the system 
routines are also organized into files, as on the Model I, 
and the details of the disk directory, such as file primary 
directory entries, etc., seem to be identical to the 
Model I. 

One important result of these procedures is that you 
can actually run your Model 111 just as if it were a Model 
I. You can take old diskettes from the Model I, stick 
them into the Model 111, and continue running your 
programs just as if it were the old computer. (You must 
first define the characteristics of a drive as being single 
density.) You won't be able to do this with a Model I 
system diskette, and if you do it you won't be making 
use of the double density capacity of the Model 111. This 
seems by far the best solution for users who are having 
a tough time adapting their programs to the Model 111. 

There are also many new utilities for N EWDOS/80 
version 2, and a greatly expanded list of disk equipment 
that can be interfaced to the Model 111 and treated just 
as another disk drive as far as the system is concerned. 
The documentation is also much expanded, and 
Apparat seems to be the most responsible company in 

the business when it comes to providing patches or 
" zaps" for errors or incompatibilities with other pro­
grams or systems. 

Summary 
At this point, one of the main problems with the disk 

operating systems for the Model 111 is that all these 
incompatibilities exist between them. A user who 
makes a choice to go with one of them may find that he 
or she must undergo substantial reprogramming later in 
order to change. Probably at least some of the reason 
for this situation is that manufacturers want user to be 
dependent upon them for future updates or new pro­
ducts, although providing the new and expanded features 
was also doubtless just as important to the authors of 
the non-Radio Shack disk operating systems. 

In this context it is important to mention CP/M, for 
CP/M is not only the oldest disk operating system for 
microcomputers in general, but also the only system for 
which reasonable industry standards exist. One of the 
main problems with Radio Shack's disk operating 
systems is that they have either had so many errors in 
them, or they have redefined the ways in which certain 
features work, so that authors of programs for Radio 
Shack computers have had to come out with a new 
version in order to implement the program on a new 
computer or under a new system. This type of problem 
really doesn't exist with CP/M. The system itself is so 
low-level that, once it is written, almost any programs, 
including programs developed on entirely different 
computers with 8080 microprocessors rather than Z­
80s, will run on another computer with no changes. For 
this reason there is a very large program library of CP/M 
programs that can be run on any number of different 
computers in exactly the same way. (Also, it is 
important to mention that most CP/M implementations 
are on systems employing 8-inch disk drives, and 
almost all single density 8-inch diskettes are compat­
ible.) 

As an examxle of what this means, consider the 
SCRIPSIT program. Radio Shack has had to issue a new 
version for each computer (the Models I, 11, and 111). 
Anyone who has wanted to use the program with a 
different system configuration, such as a serial printer, 
has had to resort to complicated patches to make it 
work. If SCRIPSIT had been introduced under CPiM, 
there would be exactly one version. All of its interfaces 
to the outside world would be handled by the system. 
There would have to be different versions of CP/M for 
each computer, but once it was installed, all programs 
would run. If you wanted to use something like a serial 
printer, you would have to get a modification to your 
version of CP/M, but then all programs would be able 
to use the serial printer, not just SCRI PSIT. Furthermore, 

continued on page 41 
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Attention 


BARGAIN HUNTERS 

Receive Hundreds of Classified Ads 


Like These Every Month 


~~: SALE: Interdata (Perkin-Elmer) 
Mr nr wrth 32KB core front 

panel, SOA PWR supply I , I d 
HS ta · nc u es 

pe reader , interfaces for LP 2 

FOR SALE: Heath H9 video ter ­
minal exce llent condition , $175 or 
be~t ~lier You ship . (214] 962-4484 

(TTY), and RS-232 (Full du 1' 
pr~grammable) Includes ma~u:~~ 
=~ much SW (Basic , Fortran OS 

c , ) . $800 - r 6 ' 

WANTED: DIGITAL Group 32K 
memory board without memor 
~tips and Phi deck controller boarJ 
Wit , assembled or not working) .20]<; 

1 

COMPUTER AUTOMATION ALPHA 
16· 16 k-word core memory,RTC 
PF,-R Modified Mod ASR­33 TTY 
Manuals , utilities , assembler.s an 
many option boards - 16 bit 1/ 0 
Driver , 16 bit 1/ 0 , Asyn : hmodem 
contr 64 bit output , 10 brt A I D -
D / A Fairly complete documen­

. . Up and running in Fortran . 

T PET COMPUTER W 35th 
11 Pet b S moving 

se // PET 2u;;~-~s~Nsystem ~~ct~dL~~-
~040 Dua/ Floppy 3~omputer Moo 

ata than 6 T I( (holds mo . 
D1g1t al casse ttRS-80 disks) $1 10:/
Sys tem com I es (2 ) $60 e. h 
d k Pete h acis son d Wit Text Ed 
es tate so.ftwatabase software itor . 
c I are a d . rea/ 

a I PAUL ( 3 13)971~134:;;.ore $2. 100 

tat1on . 
Not much more than TTY at $1000 
Herb ~uer, 303,..94-8724. 

COMPUTER SHOPPER. the new buy . sell , and trade makes 1t the ideal place for buyers and sellers to com­
publication. is ready to help you with the latest infor­ municate And . it s mix of 1nd1v1dual . dealer . and 
mation on personal . small business and large-system manufacturer ads enable subscr ibers to find what 
computers. accessories and softwar e. th ey want at the best pr ice possible 

Each ad-packed issue 1s full of bargai ns you are 
COMPUTER SHOPPER will work for you 1n othe r 

looking for . Inc luded are ads from indivi duals 
ways . too If you are 1ust thinking about getting into 

throughout the United States who are se lling th eir 
computer s. 1t ca n help you learn product ava1la b1l1t y

good . pre-owned equipment just so they can trade-up and prices befor e you make a decision And . through 
to new equipment coming on the market . the tim ely ads. COMPUTER SHOPPER wi ll keep you 

But . COMPUTER SHOPPER'S bargains won' t be abreas t ol changes in the market which cou ld c reate 
you rs unless you subscr ibe . Thi s use ful . money­
saving publ1cat1on can become your way to com­
municate with other buyers. se llers. and traders all over the nation . 

Whether you are a hobbyist or a part-time use r. COMPUTER 
SHOPPER will put you 1n touch with the nat1onw1de computer 
marketplace 1n time for you to take advantage of bargain oppor­
tun1t1es 

Have somet hing to sell? A COMPUTER SHOPPER subscriber pro­
bably wants to buy 1t 

Looking for a part. component or even a complete system? A 
COMPUTER SHOPPER subsc riber probably wa nts to sell 1t 

COMPUTER SHOPPER is THE marketplace for anyth ing 1n com­
puter s and is read by thousands of people who are ready to buy 

COMPUTER SHOPPER of fer s a unique forma t 1n which classified 
ads are ca tegorized for fast location o f spec1 f1c items Combining 
fhrs with low 1nd1v1dual ad rates - 12 cents a word ­

bargain opportuniti es for you 

BUT COMPU TE R SHOPPER cannot wo rk for you unless you 
subsc ribe. 

Want to look us ove r fir st? we ·11 give you your first issue FREE 
and then bill you for the next 1 2 If you are not convinced COM­
PUTER SHOPPER sui ts your needs . 1ust write ·· cancel .. on the 1n­
vo1ce and return 1t 

And. to let COMPUTER SHOPPER start working for you 11gh t now . 
wi th a paid subsc ripti on we ·11 al so give you a FREE class1 f1ed ad to 
sell your pre-owned equipment or to find equipment you want 

If you don ·t need to use the free cl ass ified ad now. use 1t anyt ime 
during your subsc ription 

Subscr1pt1on $1'.J /year . 12 issues plus your first free one . Bank 
cards accepted Money back guarantee 

¢;;;~in;~;:;;;R 'S~;Q~';;;;; 

PO Box 23 • T1tusv1lle . Ftonda 32780 


Te lephone 305-269-32 11 


MasterCharge or VISA orders only, call TOLL FREE 800·327·9920. 



DETERMINANT CHALLENGE ACCEPTED 
C. Brian Honess 

The February 1981 issue (#31) had an interesting 
little program for solving two simultaneous linear 
equations, in two unknowns, using the determinant. 
The author then issues a challenge to "see if you can 
write a similar program for third-order determinants, to 
solve three equations in three unknowns." Well, OK, 
but it turns out that this is a fairly trivial problem. Why 
not "think BIG"-how about 10 simultaneous equations 
in 10 unknowns? How about 25? Maybe even 50? 
Well, I got up to 55 in my Level II, 16K machine with no 
disk or printer, and I had lots of fun doing it! You just 
can't imagine how 55 simultaneous equations in 55 un­
knowns look until you see them, especially if you have 
been brought up on the 2 or 3 unknowns problems 
from your high school and college math courses! 

Before we tackle the big sets, though, let's get a little 
terminology over with, by looking at 2 equations: 

2 * X1 + 3 * X2 = 8 
X1 + 4 * X2 = 9 

The numbers in front of the X1's and X2's are 
called the coefficients, and they can be written in what 
is called a "coefficient matrix", as follows: 

and it was this matrix that was used as the basis of the 
program issuing the "challenge". We can add in the 
vatues found to the right of the equals sign in the two 
equations and form a so-called "augmented Matrix", 
which looks like this: 

3 I4 ~ 
By inspection, or possibly by running the equations 
through the program in the February issue, you can 
easily determine that the ''answers" are: 

X1 = 1 

and the determinant is s. 
I'll confess that I dreamed up those values for X1 and 

X2 first, and then I dreamed up the coefficients, 
and finally I calculated the answers, 8 and 9. Usually, of 
course, you know the coefficients and the answers, but 
not the values for X1 and X2. To test my program, I 

. knew I was going to need some big-sets of equation. 
Coming up with them "by hand" is OK when you have 
just 2 or 3, but it gets a little old quickly when you get 
up to the big numbers of 10 or more. So, the first 
program I wrote generated sets of simultaneous linear 

equations. The program first asks you how many 
equations you want, and then prceeds to generate the 
XXsi values. These are the values you would be solving 
for in the usual set of simultaneous linea equations. I 
just arbitrarily decided that I would like values from 
0.1 to 1.0, but this can easily be altered by changing 
line 150. Next, I generate the coefficient matrix. You'll 
notice, in line 200, that I've chosen to have my 
coefficients be between 0 and 1 inclusive. Again, you 
might alter this line. I got tired of all those positive 
coefficients too, so I put in line 210 to make about 25% 
of them negative. 

After I had generated my vector full of Xi values, 
and my coefficient matrix, it was a simple task to 
calculate what the values to the right of the equals sign 
in my equations should be. This is done in the 250 to 
300 loop, after which the program simply prints the 
coefficient matrix, the answer vector, and the solution 
vector. 

You might type in and run this short program, and 
generate some 3 x 3, or maybe a 5 x 5 or two, to see 
how it works, and convince yourself that the program 
does indeed generate simultaneous linear equations. 
Incidentally, you shou Id note that it is an extremely 
remote possibility that one of the equations might be 
the same as another one, or maybe one of them is an 
even multiple of another one. For example: 

2X1 + 3X2 = 7 

and 4X1 + 6X2 = 14 


This equation will throw a wrench into the program 
which solves the equations, but the situation is very 
rare. When this happens, it is easy just to generate 
another set of equations. 

100 REM *** GENERATE LARGE SYSTEMS OF 'N' LINEAR 
101 REM EQUATIONS IN 'N' UNKNOWNS 
102 REM 
110 CLS : PRINT : INPUT II DI SIRED IN I II ; N 
120 DIM M(N, N) , X(N), A(N) 
130 REM *** GENERATE X(I) VECTOR 
140 FOR I = 1 TO N 
150 X(I) = RND(l0) I 10 
160 NEXT I 
170 REM *** GENERATE COEFFICIENT MATRIX 
180 FOR R= 1 TO N 
190 FOR C= 1 TO N 
200 M(R ,C) = ( RNO(ll) - 1 ) I 10 
210 IF RND(4) = 4 THEN M(R ,C) = -1 * M(R,C) 
220 NEXT C 
230 NEXT R 
240 REM *** CALCULATE ANSWER VECTOR 
250 FOR R= 1 TO N 
260 A(R) = 0 
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JOB COSTING SYSTEM PLUS $199.00 
~DEL II, 64K, Printer and l to 3 Drives. 

PRINTS JOB COST SHEET, JOB TICKET, COST LISTS, AGEING SUMMARY, CUSTOMER LISTS, 
MAILING LABELS, CUSTOMER LISTS OR LABELS BY AGEING STATUS. OPTIONAL FINANCE 
CHARGE APPLICATION, SIMPLE ORDER CHANGING, MULTI-COST UPDATING &MORE. 
l Drive = 500 Customers 2000 Jobs 20,000 Cost Items 11 Mark Up Codes 
2 - 3 Drives Will Increase Capacity. 

ACCOUNTS RECEIVABLE PACKAGE $39.95 
MODEL I, 32K, Printer and 2 to 4 Drives. 
Th1s program prints Invoices, Statements, Ageing Sunmary, GL Report,

Client Payment &Sales History For 2 Years, Status Report, Transaction Report, 

Client Lists and Client Lists By Ageing Status. 

2 Drives = 300 Transactions/month 200 Accounts. 3-4 Drives Increase Capacity. 


****** WITH EVERY ORDER SPECIFY THE NUMBER OF DRIVES YOU WILL BE USING ****** 

We specialize in custom programming! 

Computer Systems 

2901 FINLEY RD. SUITE 107 - DOWNERS GROVE, IL. 60515 
For further information (312) 627 -8400 

JNL COMPlJTER SYSTEMS ACCEPTS VISA AND MASTER CARD. 

270 FOR C= 1 TO N 
280 A(R) = A(R) + M(R,C) * X(C) 
290 NEXT C 
300 NEXT R 
31~ REM *** PRINT COEFFICIENT MATRIX 
320 PRINT : PRINT "COEFFICIENT MATRIX --" PRINT 
330 FOR R= 1 TO N 
340 FOR C= 1 TO N 
350 PRINT M(R,C); 
360 NEXT C 
370 PRINT 
380 NEXT R 
390 REM *** PRINT ANSWER VECTOR 
400 PRINT : PRINT "ANSWER VECTOR --" PRINT 
410 FOR I = 1 TO N 
420 PRINT A(l); 
430 NEXT I 
440 REM *** PRINT SOLUTION VECTOR 
450 PRINT : PRINT : PRINT "SOLUTION VECTOR --" : PRINT 
460 FOR I = 1 TO N 
470 PRINT X(I); 
480 NEXT I 
490 PRINT : PRINT : STOP 
500 END 

Program #2 is a fairly short program which will solve 
any set of simultaneous linear equations you can get 
into your memory. It will also calculate and print the 
determinant The program uses a technique called 
Gauss Elimination. After you've generated some large 

sets of equations and tried them, you'll probably be 
using this program without the equation-generating 
program we've just discussed, so I'm coding this one 
separately. (In a minute, we'll look at a combined 
program for both generating and solving sets of 
equations.) 

A few comments on the program: 
(1) ET in line 130 stands for "Error Term" and is 

necessary since we don't want to get caught in an 
endless loop that just oscillates back and forth 
between two values. This way, if we get within 0.0001 
of zero, we don't bother with trying to get closer. 

(2) The program is written very simply in the "data 
entry department''! In fact, for the sample matrix, the 
six values would have to be entered one at a time, since 
you have to press "ENTER" after each value. This is OK 
for testing the program with a few small 2 x 3 or 3 x 4 
augmented matrices, but it can get pretty old with the 
bigger problems. 

To solve this problem, you might want to convert to 
the use of DATA statements. Remove lines 150 through 
165 and insert, in their place, the following: 

150 FOR C=1 TO N+1 
155 READ M(R,C) 
1 60 N EXT C : NEXT R 
501 DATA 2,3,8 
502 DATA 1,4,9 
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'THE SYSTEM' 


t 

\ 

New TRS-80 Model Ill 
Model 111, 48K 2 Siemans Disk Drive system, $1799.00, (plus 
shipping and handling) includes Dos Plus Ill operating system. 

ADD DISK DRIVES 
Internal Drive #1-lncludes Micro Mainframes Controller board 
Dual Drive Power Supply (for 2 internal disk drives) , Mounting ' 
Hardware (for 2 internal disk drives) , 40 Track Siemans Disk 
Drive, $629.95 

Internal Drive #2-lncludes 40 Track Siemans Disk Drive 12 ms 
Disk Drive, $299.95 

Memory Upgrade, 150ns, Prime Chips , Add 16K, $44.95, Add 
32K, $79.95 

SPECIAL!!! 
Internal Drive #1 . . . . . . . . . . 
Internal Drive #2 . . . . 
32K RAM Memory Chips . . 

. . . . ............ $629.95 
. . ... .. .... .$299. 95 

$79.00 
All Together ........................... . . . .. ... ~ 
Includes Complete Installation Instructions! $849.95 

External Drive #3-lncludes case (as shown above, dual power 
supply , cable , mounting hardware for 2 external drives, $429.95 
External Drive #4-(same as Internal Drive #2) 40 track disk 
drive, $299.95 

External case (no drives)-lncludes case, powers supply (for 2 
drives) cable , mounting hardware , (shown above) $179.95. 

SPECIAL!!! Dual External Drives & Case , $629.95 

NOTE: Dual Sided Drives-add $99.00 par drive. 

Flippy Drives (single sided only)-add $19.95 per drive . 

Dos Plus Ill (3 .3) Operating System, $99.95 alone , $49.95 with 

drive purchase . 


ACCESSORIES 

Put Your Printer on a Pedestal! 


This printer stand allows you to place a stack of paper under the 
printer for neat paper stacking-Available for most printers. 
(MX-80, MX-80F/ T, LPIV , etc.) ........ . ......... .$24.95 
Larger stand (M X-100, Anadex, etc.) . . . . . ..... $29.95 
Extra Shelves (Shown Above) . . .. $9.95 

MODEL I DISK DRIVE CASES 
Clear Cases for your model I disk drives , complete with power 
supply for 5-1 / 4 inch disk drives . 
Single Drive Case . . . . . . . . . . . . . . . . . . . ... $79.95 
Dual Drive Case . . . . . . . . . . . .... $109.95 
Triple Drive Case .. . . . . . . . . . . . . . . . . . . . . . . $139 .95 
Quad Drive Case . . .. $169.95 
Smoked Plexiglass Cases , Add $5 .00 / per drive . 

LYNX MODEMS 
The finest Auto Answer / Dial Modem on the market' This is a 
direct connect modem for your model I or Ill. Does not require an 
RS232-C interface in your computer' Season Special , ~ 

$249.95 
AMBER EASE 

Amber filter for your computer . Amber has been shown to be the 
easiest on the eyes Easy to install. (Shown on computer above.) 
Season Special , All TRS-80 Models, $19.95 

TIC-TOC-80 MICROCLOCK 
A microclock for your TRS-80 Model I. Gives your computer the 
correct time and date on powerup . Clock is maintained on a 
lithium battery for long life . Plugs onto the 1/ 0 Buss of the TRS-80 
Model I and does not require any modifications for most com ­
puters. Complete with extensive documentation and a disk with 
utilities . SPECIAL NOW AVAILABLE IN KIT FORM' 
Complete assembled and tested ................... . ... $99 .95 
Kit with P/ C board, parts and instructions .......... . .... $59 .95 
Kit with P/ C board , parts li st and instructions ... $19.95 

171 Hawkins Road 
Centereach, New York 11720 

(516) 981-8568 (Voice) Dealer Inquiries Welcome 
(516) 588-5836 (Data) Add $2.00 S & H 

NYS res. add appr. tax MNET-70331, 105 



SOFTWARE FOR TRS-80 


171 Hawkins Road 
Centereach, New York 11720 _­
(516) 981-8568 (Voice) Dealer Inquiries Welcome 

Add $2.00 S & H(516) 588-5836 (Data) NYS res. add appr. tax 

MNET-70331, 105 

UNITERM 

'The Universal Terminal Program' 


The FIRST and ONLY terminal program for both the Model I and Model Ill 
TRS-80 computers. Written by Pete Roberts, this program will soon become 
the standard of terminal software. Unique features includes a Handsome 
binder with over 75 pages of instructions and examples. Free up~rade policy 
using local Bulletin floards and MicroNET . Expanded functions such as 'Type 
to buffer'. 'Display Buffer' . Define Auto logon , polling , signon , and connect 
messages! Requires 32K disk system. Only $79.95 
ST80111 . OMN ITERM , SMARTBO . SMARTl ll ownersll' Upgrade to 
'UN ITERM ' 1 Send your ORIGINAL program disk and receive 'UNI TERM ' for 
only $29.9511 

CONNECTION-BO BBS 
Run your own Computer Bulletin Board . This software package when combin­
ed with your Model I or Model Ill TRS-80 and an Auto Answer Modem will 
convert your computer into a mini -times share system . Functions include 
message leaving, both public and private , message retrieving , Bulletins, 
Downloading , merchandise, product ordering , chat, etc . This is a full feature 
system , and well known for excellence among modem users. Only $199.95 

UTILITY PACK 
This package includes three of the most useful programs available for the 
serious TRS-80 user , by Mike Friedman . 
1) Spooler: Very fast , allows page parameters and perferation skip over 
automatically . you can even switch DOS 's without interupting printing' 
2) Erase: Super Purge utility with multiple modes of operation Allows you to 
display DIR and position cursor over file to be killed, and then a key stroke 
and it's gone 1 You will never use 'KILL ' again' 
3) Map: Places a sector map (LUMP map for NEWDOS / 80) of your disk on 
the screen . Shows free. used and locked out gran s. 
ENTIRE PACKAGE ONLY. (Specify Mod I or 111 ), $49.95 

COPY Ill 
This Model Ill Utility , written by Dick Balcom, allows you to load system tapes 
into your computer at either 500 or 1500 Baud and then copy them onto a 
new tape at either 500 or 1500 Baud . Includes 10 page instruction manual, 
$9.95 

THE COPYRIGHT KIT 
A self-instruction booklet on copyrighting the computer software you write . 
Includes step by step instructions, sample forms. as well as discussions of 
copyright s. patents and trade secrets, your rights secured by copyrights, 
legal remedies upon infringements, material not copyrightable and MUCH 
MORE' Written by Attorneys . Published by National Attorneys Publicati ons 
and distributed exclusively through B. T. Enterprises. IF YOU EVER WROTE A 
COMPUTER PROGRAM , YOU NEED THIS BOOK 1 $11.95 

AVAILABLE AT 

Breeze Computing Micro Images All Systems Go 
P.O. Box 1013 146 -03 25th Road 105 W. Plant Street 
Berkley . Ml 48072 Flushing. NY 11 354 Wini er Garden FL 32781 
13 131 288-9422 13051 877 -2830 

Contemporary Comm Corp. Stevens Radio Shack Soft Sector Marketing 
5582 Coral Way 562 Null Road 6250 Middle Belt Road 
Hasle11. Ml 48840 Phoenixvi lle. PA 19460 Garden City. Ml 48 135 
15 171 339 -1028 18001 345-6279 13131 425-4020 

CPU Computer Corp. Programs Unlimited 
175 Main Street 20 JP.richQ T j)kc. 
Charleston. MA 02 129 Jericho. NY 11 753 

18001 645-6038 

Omni Systems Associates Bob's T.V . 
P.O. Box 632 93-15 86th Drive 
W. Caldwell . NJ 07006 Woodhaven. NY 1142 l 
120 11 226 -9185 12 12) 44 1-2807 

DOS PLUS OPERATING SYSTEM 
A fast. easy to use , and bug-free operating system for the TRS-80 Model I 
and Ill. This system is a must for business and hobby users. Easy to use . 
supports Single and Double density in the Mod Ill, (Mod I with Doubler) . In­
cludes a $100 reward for an error if you can locate one. (See Micro Systems 
Software ad for details .) 
DOSPLUS 3.3S (Mod I Single Density), $99.95 
DOSPLUS 3.3D (Mod I Double Density . Doubler required ), $99 .95 
DOS PLUS 3.31 11 (Mod Ill Sing / Doub Density), $99.95 

NEWDOS/80 OPERATING SYSTEM 
The Hottest Disk Operating System for the TRS-80 Model I. and Ill . Version 
2. 0 with full single and.double density support, allows the use of and com­
bination of disk drives types and densities . Full Double density support when 
used with a Doubler. On the Model I, you can read and write Model Ill com­
patable data disks . On the Model 111 , you can write Model I single or double 
density data disks for use on the Model I. Includes: Expanded directories . 
dynamic basic merge and delete , selective variable clearing , enhanced basic 
editing , Enhanced chaining functions , Superzap utility , Disk enhanced editor 
assembler and disassembler , and much more. Special Price , $139.95 

M-ZAL 
This is the most powerful Editor Assembler for the TRS-80 ever written . 
Features a full screen editor , a menu driven asembler , and an interactive 
linker which allows the linking of / CMD and / RLD files . Files can be loaded 
to Disk or Tape' Assembly Language programers like Dick Balcom. and Pete 
Robert claim that this is the best Editor Assembler on the market! Special 
Price. $129.95 

OTHER MYSTERIES 
We carry the full line of IJG 'Other Mysteries' books at discount prices. These 
books are a must for computer users. 
TRS-80 Disk and Other Mysteries ..... ... . $19.95 
Basic Decoded and Other Mysteries ....... . _. $26 .96 
Cu stom TRS-80 and Other Mysteries . . $26.95 
Basic Faster & Better . $26.95 

MX-80 RIBBON RELOADS 
Don 't throw away your worn MX-80 ribbon cassettes . We carry endless loop 
ribbon s to replace the worn ribbon in your MX-80 ribbon cassette and save 
money. Installation takes about 3 minutes each . Special offer $3.50/ea., 
$35.00/doz. 

CASOP 
The CASOP utility by Paul Spoltore allows you to copy system tapes . find load 
locations , check for hidden messages. modify program blocks , relocate pro­
gram blocks, and merge two tape programs together . A sort of 'SUPERZAP ' 
for tape users , $24.95. 

Son John Enterprises 
P.O. Box !67 1 
Freemon!. CA 94538 
14 15) 651 -41 47 

Computer Serv. of Danbury 
P.O. Box 993 
Danbury. CT 06810 
1203) 744-55 16 



Of course, for different augmented matrices, you'll 
change lines S01 and S02, and add more lines of data 
as needed. 

(3) If you key in a fairly large set of equations, say 2S 
or 30, you might reach the limit of the machine long 
before the SO or SS that I claim to have run. This is 
because my equations were very carefully selected, in 
that they had relatively small coefficients. If your 
equations have large coefficients, or a relatively large 
range of coefficients, the determinant might get too big 
for your computer before the answer vector has been 
calculated. This will probably happen in line 280. The 
determinant, D, is limited, of course, to the maximum 
value that TRS-80 BASIC can handle, which is 
1.701411E+38. If you have a fairly large system of 
equations and does get too big and you get an overflow 
in line 280, a good way to handle this problem is to 
"scale" your coefficients-that is, try dividing each by 
10, or 100, etc. and then reenter the matrix. 

1 REM *** GAUSS ELIMINATION *** 
2 REM ENTER AUGMENTED COEFFICIENT MATRIX BY ROW 
3 REM EXAMPLE : 
4 REM FOR 2 X(l) + 3 X(2) = 8 
5 REM X(l) + 4 X(2) = 9 
6 REM 
7 REM ENTER 2, 3, _8 
8 REM 1, 4, 9 
9 REM 
110 CLS : PRINT : INPUT II DESIRED IN I II ; N 
120 DIM M(N,N+l) 
130 ET= 0.0001 : D = 1 
140 FOR R = 1 TO N 
15a PRINT "INPUT AUGMENTED ROW NO"; R 
160 FOR C = 1 TO N+l : INPUT M(R,C) : NEXT C 
165 PRINT : NEXT R 
169 REM *** FIND PIVOT ROW 
170 R = 1 : C = 1 
180 P = M(R,C) : PP= R 
190 FOR I = R TO N 
200 IF ABS( M(I,C) ) <= ABS(P) GOTO 210 
205 P = M(I,C) : PP= I 
210 NEXT I 
219 REM *** INTERCHANGE ROWS 
220 IF ABS(P) <= ET GOTO 430 
230 IF PP = R GOTO 280 
240 D = · D 
250 FOR J = C TO N+l 
260 MM=M(PP,J) : M(PP,J)=M(R,J) : M(R,J)=MM 
270 NEXT J 
279 REM *** NORMALIZE PIVOT ROW 
280 D = D * P 
290 FOR J = C TO N+l : M(R,J)=M(R,J) / P : NEXT J 
300 IF R = N GOTO 360 
309 REM *** REDUCE COLUMNS 
310 FOR I = R+l TO N : MM=M(I,C) 
320 IF ABS (MM) <= ET GOTO 340 
330 FOR J = C TO N+l M(I,J)=M(I,J) -M(R,J)*MM : NEXT J 
340 NEXT I 

350 R = R + 1 : C = C + 1 : GOTO 180 
359 REM *** SUBSTITUTE BACK 
360 FOR I = 1 TO N·l : FOR J = 1 TO I 
370 M(N·I,N+l)=M(N·I,N+l)·M(N-I,N+l-J)*M(N+l-J,N+l) 
380 NEXT J : NEXT I 
390 PRINT "SOLUTION VECTOR --" : PRINT 
400 FOR R = 1 TON : PRINT M(R,N+l); : NEXT R 
410 PRINT : PRINT : PRINT "DETERMINANT=" ; D : PRINT 
420 STOP 
430 PRINT: PRINT" DETERMINANT = 0, SO THERE'S NO UNIQUE 
SOLUTION" 
440 END 

OK, you've gotten the Gauss Elimination program 
going and tried a few fairly small matrices-now for 
some real FUN with BIG systems of equations! Since 
you probably don't have any large sets of simultaneous 
linear equations on hand, we'll simply combine the two 
programs and generate the equation and then solve 
them. I'm going to list this combined program without 
REM statements, and I'll be compressing and combin­
ing some of the lines a little so that the program can be 
shortened somewhat You always have the first two 
programs to study if there are any problems. 

110 CLS :PRINT :INPUT"DESIRED 'N' ";N 
120 DIM M(N,N+l),X(N),A(N) 
140 FOR I=l TO N 
150 X(I)=RND(l0) / 10 
160 NEXT I 
180 FOR R=l TO N 
190 FOR C=l TO N 
200 M(R,C)=(RND(ll)-1) / 10 
210 IF RND(4)=4 THEN M(R,C)=-l*M(R,C) 
220 NEXT C 
230 NEXT R 
250 FOR R=l TO N 
260 A(R)=0 
270 FOR C=l TO N 
280 A(R)=A(R)+M(R,C)*X(C) 
290 NEXT C 
300 NEXT R 
310 FOR R=l TO N:M(R,N+l)=A(R):NEXT R 
320 PRINT :PRINT" COEFFICIENT MATRIX -· ":PRINT 
330 FOR R=l TO N 
340 FOR C=l TO N:PRINT M(R,C); :NEXT C 
370 PRINT: NEXT R 
400 PRINT :PRINT" ANSWER VECTOR --":PRINT 
410 FOR I=l TO N:PRINT A(I);: NEXT I 
450 PRINT :PRINT :PRINT" SOLUTION VECTOR --":PRINT 
460 FOR I=l TO N:PRINT X(I); :NEXT I 
470 PRINT :PRINT: PRINT" STARTING GAUSS ELIMINATION" 
480 ET=0 .000l :D=l 
490 R=l: C=l 
500 P=M(R,C) :PP=R 
510 FOR I=R TO N 
520 IF ABS(M (I,C)) <= ABS(P) GOTO 540 
530 P=M(I ,C) :PP=I 
540 NEXT I 
550 IF ABS(P) <= ET GOTO 760 
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560 IF PP=R GOTO 610 
570 0=-D 
580 FOR J=C TO N+l 
590 HM=H(PP,J) :H(PP,J)=H(R,J) :H(R,J)=HH 
6WNEXT J 
610 O=D*P 
620 FOR J=C TO N+l :H(R,J)=H(R,J) / P:NEXT J 
630 IF R=N GOTO 690 

640 FOR I=R+l TO N:HM=H(I,C) 
650 IF ABS(HH) <= ET GOTO 670 

660 FOR J=C TO N+l:H(I,J)=H(I,J)-H(R,J)*HH :NEXT J 
670 NEXT I 

680 R=R+l:C=C+l :GOTO 500 

690 FOR I=l TO N-l :FOR J=l TO I. 
700 H(N-I,N+l)=H(N-I,N+l)-H(N-I,N+l-J)*H(N+l -J,N+J) 
710 NEXT J:NEXT I 

720 PRINT :PRINT" SOLUTION VECTOR --":PRINT 
730 FOR I=! TO N:PRINT H(I,N+l); :NEXT ! :PRINT 
740 PRINT :PRINT"DETERHINANT = ";D :PRINT 
750 STOP 
760 PRINT" DETERMINANT = 0, NO UNIQUE SOLUTION" 
770 END 

One of the first things I was anxious to find out, after 

I got the combined program working, was how long it 

takes to solve large systems of equations. I don't know 

about you, but I was really surprised at how fast the 

program did solve the large arrays. Maybe I just didn't 

fondly remember the struggles with 3 x 3 sets when I 


was in school! I can tell you too that there were some 
extremely surprised people at work the morning I went 
in and announced that I had solved 55 simultaneous 
linear equations in 55 unknowns on a TRS-80 entirely 
in memory, without any "scratchpad" tape or disk 
input/output, and that my times for solving "modest" 
systems of 30 equations were less than 7 minutes! 

No. of No. of Total 

Seconds to Seconds Time 


N Generate to Solve (seconds) 


5 2 5 7 

10 8 22 30 

15 16 61 77 

20 27 33 160 

25 42 238 280 

30 60 395 455 


I' ll leave the bigger ones as an exercise for you-I'm 
ti red and am going to bed! It's not that I expect the 
times to be all that long-in fact, I plotted the above 
times on some semi-log graph paper, and I would 
estimate that 45 equations should take 23 minutes. 
How good is my estimate? 

C. Brian Honess 
22 Shaftesbury Lane 

Columbia, SC 29209 
 • 

37 



BEGINNER'S CORNER 
Sherry M. Taylor 


FROM WHENCE COMETH THY COMPUTER? 

Since this·gathering of the BEGINNER'S CORNER is 

during the month of January, let me take this 
opportunity to wish all of you a very Happy Holiday 
Season. Happy Hanukkah! Merry Christmas! 

Have you thought of a gift for your computer yet? 
You know it is your BEST friend. It plays games 
with you without spilling rum and coke on everything. 
It does work for you, but never complains or asks for a 
coffee break. It is infinitely patient with your slow 
thinking. You really should get it something nice. A 
wooly scarf would be nice to keep it warm, but, maybe 
a nice printer or a set of disk drives would be more to 
its liking. Whatever you decide, remember how faithful 
your TRS-80 has been. 

With this column I will deviate from the subject of 
peripherals and go into a subject that I find particularly 
fascinating. We will pick up the "PERIPHERALS AND 
PARAPH ERNA LIA" topic again next month. 

I find the fact that I have, in my own home, a real 
honest-to-goodness computer a total facination. My 
concept of computers and computer operators goes 
back to the mammoth gadgets of horror films. There, 
the operators were all just the mad scientist Franken­
steins that could think in l's and O's, all the while 
flipping tiny switches to program the beast. Look how 
far we have come in such a short time. To realize that 
the computer is now an integral part of my life and that 
I ·actually own and program one is sheer amazement. 

Just how did this marvelous tiny beast come into 
being? What is its ancestry? Let's look at the history of 
this phenomenon, and maybe we will appreciate our 
micros even more. 

It all started sometime between 1000 and 300 B.C. 
when the Greeks and the Chinese independently 
developed the abacus. The abacus is basically a 
configuration of beads strung on rods set parallel in a 
frame. In counting with an abacus, the beads in the 
upper portion count as 5 each and those in the bottom 
count as 1 each. 

The abacus was (and still is) used for thousands of 
years. However, as the need for speed and more 
accuaracy came about, the men of vision looked for a 
better way. So, in 1643 a Frerich mathematician­
philosopher, Blaise Pascal, invented the first mechani­
cal calculating machine. His device had a series of 
toothed wheels. On each of wheels were teeth that 
represented the numbers 0 through 9. When a wheel 
rotated past the 9, a small projection on the wheel 
caused the next wheel to turn. It was this "tens 
carrying" feature that made the Pascal machine so 
unique for its time. 

Then in 1671, the German mathematician Gottfried 
Leibnitz invented a machine that was an improvement 
on the Pascal calculating machine. It followed the 
same principles, but its one distinguishing characteristic 
was that it could also multiply and divide. Like Pascal's 
machine, though, it was not totally reliable. The 
technology of the time was too crude to produce a 
machine with moving parts. However, these early tries 
formed the foundation for the developement of more 
advanced calculating machines. 

Although not a computing machine, the Jacquard 
loom played an important role in the continuing 
development of our modern computer. In 1801, 
Joseph Jacquard developed and patented a weaving 
loom with an operating characteristic that would prove 
extremely valuable to computers. This characteristic 
was the use of punched cards for instructions to 
control the patterns that were woven into the cloth. 

In the operation of the loom, the punched cards 
where inserted into the mechanism. If there was a hole 
in the card, the loom lifed the thread. If there was no 
hole, the loom depressed the thread. It might be said 
that Jacquard conceived the notion of the zero-one, 
yes-no, off-on, binary system that would be the heart 
of our modern computer. And, this idea was conceived 
more than 100 years before the first computer! 

In 1822, the idea of an automatic four function 
calculating machine was conceived by Charles Babbage, 
professor at Cambridge University in England. His 
"difference engine" was produced to compute mathe­
matical tables by adding differences. He received aid 
from the British government, but after working for 20 
years, little progress was achieved. Babbage had a 
better idea in mind. A machine that would be of a 
more general purpose than his "difference engine." 

When the government dropped the aid for develop­
ing the " differece engine," Babbage immediately laid 
plans for his "analytical engine." This device had some 
of the same features as today's computers. 

The "analytical engine" was comprised of 3 parts: 
The "store" where numbers were stored and remem­
bered. The" mill" where mathematical operations were 
performed on the numbers from the" store." And, the 
"sequence mechanisms" that would select the proper 
numbers from the "store" and instruct the "mill." He 
also adapted the punched card idea from the Jacquard 
loom to the storage of data as well as the guidance of 
the engine's operations. 

Like the "difference engine," the "analytical engine" 
was never produced commercially. The machine 
manufacturing industry of the 1820's could not 
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produce the precise, complex parts that were necessary, 
therefore creating reliability problems. 

In 1887, Dr. Herman Hollerith experimented with 
the punched card idea and electrical devices to detect 
the holes and count them. The U.S. Census Bureau 
hired Dr. Hollerith to develop a more sophisticated 
method for census taking. With the data punched in 
the cards, the data could be used over and over. The 
census for 1890 was completed in roughly 2 1/2 years 
which was less than one-third the time previously 
required. 

Dr. Hollerith founded the Tabulating Machine 
Company for the purpose of commercially manufac­
turing and distributing his invention. In later years, it 
would be merged with others to become International 
Business Machines Corporation (I BM) . 

The first automatic-digital computer that worked as 
a machine was called the "complex computer" and 
was constructed at the Bell Telephone Labs in New 
York in 1939. George R. Stibitz decided that telephone 
relays wired together would do the task of computa­
tion. He represented each decimal digit by a code of 
1's and O' s (the binary system). The machine was 
completed in 1940. Students at Dartmouth College 
sent problems by teletype to the computing panel in 
New York and received answers by teletype. 

The first general purpose automatic digital compu­
ter was a product of a collaboration of a Harvard 
University professor, Howard Aiken, and the I BM 
Corporation. It was called an Automatic Sequence­
Controlled Calculator and was affectionately known as 
the Mark I. It could perform an extended series of 
arithmetic and logic operations without human inter­
vention. It too was made up of electromagnetic relays 
and mechanical devices. So, it could not be considered 
an electronic computer, but rather an "electromechan­
ical" one. Mark I could do additions in 1/3 second and 
multiplications in 6 seconds. Fast, but not fai;t enough. 
There was a need for greater speed. 

In the years 1942 to 1946, the Moore School of 
Electrical Engineering at the University of Pennsylvania 
was headed by John Mauchly. He and his collegues 
developed the first automatic-electronic digital com­
puter from the research done by Dr. John V. Atanasoff 
of Iowa State College. This machine used standard 
radio tubes and parts instead of the electromagnetic 
relays. Their research was aimed for high speed. In 
1946 the ENIAC (Electronic Numerical Integrator 
and Calculator) was completed. It could add at the 
rate of 5000 additions per second and multip ly at the 
rate of 360 to 500 multiplications per second. EN IAC 
was the first to use a ROM (Read Only Memory) 
storage in the form of function tables that was preset 
manually with arrays of manual switches. 

This monstrous beast, EN IAC, used 18,000 standard 
vacuum tubes, occupied 1800 feet of floor space and 

· 
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STI0-111 The Ultimate Communications Paclulge: 
Price •1&0.00 

This is our top of the line communication package. Full disk 
support including DOS commands have been implemented. 
ST89-lll m has been on the market for over two years and has 
become the standard in TRS-8> '" communication. This 
package has been used in a wide variety of applications 
including use with: 
Addressomultigraph, Compugraphics, Spectrometers, and a 
wide range of Time-sharing computers. 

IBM CDC ITEL Honeywell 
DEC WANG Prime Data General 
Amdhal RCA XEROX GE 
Apple Heath Northstar Altos 
Superbrain PET Cromemco HP 2000 

The package includes the STB0-111 '" smart terminal program 
and nine other communication utilities: Fully documented 
with easy to follow instructions, STB0-111 '" is by far the best 
terminal product on the market today. Features: 

1) User configurable communication tables 
2) Auto Logon 
3) Last line repeat 
4) Formatted video (Page, Scroll & Formatted) 
5) Direct cursor addressing 
6) File transfer from disk or to disk 
7) Printer support 
8) Echo, Feedback & Veriprompt"' verifies data 

transmitted 
9) 110 to 9600 BAUD support 

10) Remote control of Memory open & close, 
Printer on & off, Video on & off & auto logon 

11) Help display 
12) User definable function keys 

Host Communications: Price $ 50.00 
This program is by far the best HOST program you can buy. 
It supports the PRINT @ statement for the remote 
TRS-80'" running any of the STSO '" smart terminal 
programs. All of the STS0-111'" advanced functions are 
supported by host allowing easy access via BASIC, Fortran 
and machine language programs. Host features include: 

1) User defined RS-232 port addressing 
2) Definable BAUD rates from 110 to 9600 
3) Definable break (yes/no) 
4) Allow line feeds 
5) Commands: 
al Turn on RTS (request to send), 

bl Turn off ATS, 

c) Receive data only from terminal, 

d) Receive data only from host, 

el Send data only to host, 

fl Send data only to terminal, 

g) Operate in dumb term:nal mode, 

h) Operate in STSO'" mode, 

i) Check CTS status. (clear to send)­

This is a self relocating subroutine that can load anywhere in 
high memory .. 

Communications hardware available 

~'ii.. SMALL BUSINESS 

,~;-~SYSTEMS GROUP, INC. 
"""' • 6 Carlisle Road 
~ , Westford, MA 01886 

(617) 692-3800 

consumed 180,000 watts of electrical power. The 
beast weighed in at 30 TONS! The vacuum tubes 
produced so much heat that special air-cooling was 
necessary. Should the air-cooling devices fail, it was 
advisable to leave the area at once before you were 
fried I 

In 1946, John von Neumann, a noted mathematician, 
developed the idea of the "stored program." He 
suggested that the "binary numbering system" be used 
and that the job instructions as well as the data be 
stored in the same memory. These ideas could not be 
worked into the ENIAC machine because of their late 
developement, but they were integrated into the 
EDVAC (Electronic Discrete Variable Automatic Com­
puter), that was being worked on at the same time as 
the ENIAC. The EDVAC was not comploted until 1952, 
but it became the prototype of computers with stored­
programs. 

All of the computers discussed so far were one-of-a­
kind ventures; experiments funded by various private 
and governmental agencies. They had been designed 
for specific purposes. It was not until 1951 that the 
first commercially available computer was installed at 
the U. S. Census Bureau. Called the UNIVAC 1, it was 
developed by the Mauchley-Ekert Company; the same 
guys responsible for the ENIAC. The UNIVAC I had 
several unique characteristics, but the most important 
was the fact that it could process alphabetic data as 
well as numeric data Another important feature was 
the storage of programs and records on magnetic tape 
rather than the usual punched cards. 

The one discovery that changed the shape and size 
of the computer was the transistor. The team at Bell 
Laboratories introduced the transistor in 1949. This 
device was many times smaller than the vacuum tubes 
used in ENIAC and could do more work. And, being so 
small meant it didn't require the enormous power 
consumption or produce so much heat. This began the 
revolution of smaller and faster computers. 

Another discovery of the early 1950's was the 
"magnetic core memory." This consisted of rings of 
magnetic material that could be magnetized in either 
circular direction by passing a current through a wire. 
The two "states" designated either the 1 or the O. 

These new discoveries soon found their way into 
the new models of computers, the IBM 704 and 705 
and the Sperry-Rand 1103A being examples of 
magnetic core computers. The available RAM (Ran­
dom Access Memory) expanded from 18,000 to 
64,000 bytes with access time measured in millisec­
ond~ · 

In the early 60's the transistor companies discover­
ed a way to put several components on the surface of a 
silicon chip thus creating the "integrated circuit" 
(Those little do-dads in your computer that looks like 
centipedes.) The process of photographic etching all 
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CONVERT YOUR SERIAL PRINTER TO PARALLEL 


NEW MODEL UPl-3 SERIAL PRINTER INTERFACE MAKES IT 
POSSIBLE TO CONNECT AN ASCII SERIAL PRINTER TO THE 
PARALLEL PRINTER PORT ON THE TRS-80. 

Software compatibility problems are totally eliminated because 
the TRS-80 "THINKS" that it has a parallel printer attached . 
NO MACHINE LANGUAGE DRIVER NEEDS TO BE LOADED 
INTO HIGH MEMORY BECAUSE THE DRIVER ROUTINE FOR 
THE UPl-3 IS ALREADY IN THE TRS80 ROM! SCRIPSIT, PENCIL, 
RSM 2, ST80D, NEWDOS, FORTRAN, BASIC etc. all work as if a 
parallel printer was in use. 

The UPl-3 is completely self contained and ready to use. A 34 
conductor edge card connector plugs onto the parallel printer 
port of the model I Expansion Interface or onto the parallel 
printer port on the TRS-80 Ill. A DB25 socket mates with the 
cable from your serial printer. The UPl-3 converts the parallel 
output of the TRS-80 printer port into serial data in both the 
RS232-C and 20 MA. loop formats . 

SPEEDWAY ELECTRONICS 
Division ol Binary Devices 

11560 TIMBERLAKE LANE 
NOBLESVILLE, IN 46060 
(317) 842-5020 

TRS 80 is a trademark of Tandy VISA MasterCard 

Switch selectable options include: 
• Linefeed after Carriage Return 
• Handshake polarity (RS232-C) NOW 
• Nulls after Carriage Return AVAILABLE 
• 7 or 8 Data Bits per word 
• 1 or 2 Stop Bits per Word 
• Parity or No parity 

FOR 
MODEL 11 

• ODD or EVEN Parity 

UPl-2 for TRS80 Model II $149.95 
UPl-3 for TRS80 Model I or 3 $149.95 
UPl-4 for use with Model 1 and RS Printer 
Interface Cable (no expansion interface required) $159.95 
Manual only (may be applied to order) $ 5.00 
Ten day return privilege - 90 day warranty 
Shipping and Handling on all orders $ 4.00 
Specify BAUD rate 50-9600 BAUD 

but revolutionized the production of these chips. The 
photographic etching eliminated the need for wiring 
and also produced the printed circuit boards. 

In 1965, the first minicomputer arrived. It was the 
product of Digital Equipment Corporation called the 
PDP-8. This machine was the size of a two-drawer file 
cabinet and sold for 11 only" $18,000. However, that 
was quite a bargain in 1965. (I don't think you would 
have bought one for your horn~, though.) 

Finally, in November 1971, the Intel Corporation 
produced the first microprocessor. The 11 computer-on­
a-chip" had arrived! Applications for the microproces~ 
sor range from timing a microwave oven to controlling 
a traffic signal to the CPU in your very own TRS-80 
Microcomputer! (Of course, the microprocesor alone 
is not a computer, but add some memory and you 
have one.) 

The fast-paced developement of the computer 
industry has been quite unbelievable. What will we 
see in the future? Only time can tell. With the 
developement of microprocessors coming in only a 
decade and a half after the developement of the 
transistor, the future outlook will probably see stagger­
ing changes. The 11 Dick Tracy Wrist TV" may actually 
become a reality sooner than you think. The speed of 
handling data and communicationm will continue to 
increase making the world even smaller than it is 
already. And, just think, you and I will be here to 

witness it all. Won't it be a facinating experience? 

Sherry M. Taylor 
322 South 21st Street 
Haines City, FL 33844 • 
continued from page 30 

since things like this happen regularly, there are 
manuals explaining how to do it. 

The main reason why CP/M has not yet been 
implemented on the Model 111 is that it requires the 
computer to have RAM at the low addresses, where 
both the TRS-80 Model I and Model 111 have ROM. 
Lifeboat Associates is developing a modification for the 
Model 111 that will allow RAM to be switched in and out 
of low mamory, so that the user will be able to run 
either TRSDOS and TRSDOS-compatible systems or 
CP/M. Unfortunately, it appears that this modification 
will have to go inside the TRS-80 rather than attaching 
to the expansion port, which means that Radio Shack 
may not agree to service computers that are modified in 
this manner. If so, this will inhibit some users from 
employing it. Radio Shack would probably be doing 
itself a favor if it endorsed efforts like this, wMch can 
only make the Model 111 more attractive to professional 
customers. • 
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PACK UP YOUR TROUBLES 

Hugh David 


I recently found a colleague swearing quietly over 
his desk." I have just finished this job for those bloody 
people. They said they needed to store one of eight 
possible responses to each question, and as compactly 
as possible. I was actually handing over the program, 
and NOW they 'thought I understood' that they 
wanted to reserve zero to code 'No Response', making 
nine possible replies. I've written the complete 
program using four three-bit items per two-byte 
integer. Now I'll have to change to three four-bit items, 
or find some way of hauling in the sign bit. It's going to 
take a good week to get it straight. I wish I'd stuck to 
working for a living!" 

Choking back any comments about making sure of 
your specifications- I like to stay friends with my 
colleagues, especially those with a Karate Black Belt­
1 looked through the program. Sure enough, powers of 
two were heavily represented. My suffering friend had 
wisely delegated the packing and unpacking to 
subroutines - a ray of hope. 

"What's eight to the fourth?" 
"Uh - 4096 - Why?" 
"And nine to the fourth?" 
"Just a minute. Where's my calculator? 6561. 

Why?" 
"If you can store integers up to 32,767 in two bytes, 

without involving the sign, why can't you store values 
up to 6561 ? All you have to do is change your 
multiplying and dividing factors from eight to nine?" 

"But how many bits is that?" 
"Who cares - you aren't using assembler instruc­

tions. As far as the compiler is concerned the bit 
structure just doesn't matter. You can't test bits 
directly, but you don't need to anyway." 

My friend had been suffering from a classic case of 
what, putting on my other hat as an ergonomist 
(Human Factors Engineer), I would call "set''. An 
experienced I BM programmer, he had spent so long 
struggling with hexadecimal dumps that he could not 
think of breaking words down into anything other than 
bytes, nybbles and bits. But, in FORTRAN, BASIC or 
any other higher level language, there is no reason to 
suppose that powers of two have any advantage over 
any other values. There are many occasions where we 
need to store and retrieve large numbers of items 
which have a finite, small number of possible values­
maps, inventories, monitor positions, questionnaire 
responses, subscriber characteristics and so on. The 
most economic form of storage is the integar array, 
which minimizes the storage required for variable 
names, and reserves only one bit for the sign. 

The demonstration program below shows off a set 

of subroutines for packing and unpacking integers in 
TRS-80 Level 11 BASIC. When packing becomes 
necessary (and there is no point in using it unneces­
sarily), it is usually necessary to pack several different 
arrays in different ways, so these subroutines refer to 
an array of packing characteristics to control transfer of 
information between an integer Mand a vector IV. It is 
up to the user to shunt his data into and out of Mand 
IV as he sees fit. 

The subroutine at 10 sets up an array containing the 
minimum value and range for each item to be stored in 
any integer- reading the minimum and maximum 
values from data. It presents a table of the minimum, 
maximum range and the largest code required. If the 
largest code required exceeds 32768, the system will 
generate an OV error - you are trying to get a quart 
into a pint pot. After tabulating the ranges of the items 
to be stored, the subroutine prints a "number of 
choices left". If this value is 1, then the packed word is 
now fully used. The subroutine will pause to allow the 
user to check the packing arrangement, then continue 
when any key is pressed. The subroutine at 20 is a 
stripped-down version, to be used when the packing 
arrangement is sufficiently well developed to need no 
further checking. 

The subroutine at 30 unpacks a stored integer M 
into the vector IV,using the packing mode defined by 
IT. The subroutine at 35 ensures that the values of IV 
are within the ranges defined by IT, by truncating to 
the maximum or minimum. Attempting to store values 
out of range will disturb adjacent packed values, 
producing wrong results, and may lead to an OV error. 
(Truncation is not the only way of coping with this, as 
we shall see later.) The subroutine at 40 carries out the 
reverse operation, packing IV into M. The subroutine 
at 50 finds the Jth item in the integer M, using packing 
mode IT, and the subroutine at 60 replaces this by a 
different value. (These two subroutines take nearly as 
long to run as 30 and 40, which handle the complete 
word. They are best used only when one specific item 
has to be retrieved, or where the array IV is already 
prepared for another use). 

Subroutines 20, 30, 40 and 50 are given as single 
statements for ease of relocation. Subroutines 10 and 
60 are too long and contain logical branches requiring 
several statement numbers. The program in which 
these subroutines are embedded illustrates how they 
may be used. Line 0 is an example of deliberately 
induced "set'' - cassette input is never used, but the 
"fix" is included in case it might be needed on another 
occasion: CLEAR must precede DEFI NT; and DEFI NT I­
N is a tribute to seventeen years of FORTRAN 
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programming. Line 4 reads the maximum values for the 
packing mode, the number of items packed into an 
integer and the ship number. Line 5 contains the 
definitions of the arrays used to store these data. 
BASIC arrays are indexed from 0, and two values must 
be stored for the packing mode store. Line 6 calls 
subroutine 10 to store the packing control information 
given by line 8, then transfers control to line 90. Figure 
1 shows the packing structure used. 

At line 90 an array of ships is generated using 
random numbers. It is not necessary to construct and 
pack data if it can be generated or read in a pre­
packed form. 

From line 100 onwards, the ships are moved around 
the screen. In line 100 the course information is 
retrieved. In line 110 the course is changed in 
accordance with the amount of helm applied, correct­
ing for passage through due North by adding or 
subtracting 360 degrees. In line 120 the course is 
stored, and in 130 the position information is retrieved. 
In 140 and 150 the position is updated accordingly. 
Note that 0.5 is added to each calculated value. The 
stored values are integers, but all calculations are 
carried out in "real" arithmetic. If this "fudge factor" is 
not added, then the distance increment must be at 
least one unit to produce any positive movement of 
the ship. On the other hand, any negative displace­
ment at all will cause the ship to be displaced in the 

negative direction. The result is a series of cycloid-like 
loops moving gradually across the screen- spectacu­
lar but not what is required. 

The bias can be removed by adding 0.5 before 
returning to the integer form, but the use of an integer 
implies that the minimum step will be one unit, and 
that left-over fractions will be lost. If a ship is moving 
slowly, say at one knot, it will move one unit on the 
horizontal axis only if the value of 0.6 Sin H (where H is 
the heading) is greater than 0.5 or less than -0.5. This 
requires that the absolute value of Sin H must exceed 
5/6. Similar reasoning applies in the vertical plane, 
using Cos H in place of sine. Because sine and cosine 
cannot simultaneously exceed 5/6 (=0.83), the ship 
will appear to move in a square, the size of which will 
depend on the amount of helm applied. As the speed 
becomes greater, these effects become less important 

In lines 140 and 150, the revised position is also 
tested to see that it is within the defined screen 
position. When a ship leaves at any edge, the second 
order causes it to reappear at the opposite edge (wrap 
around). Alternative forms of order could cause the 
ship to mark time at the edge, bounce off, slide along 
the edge or disappear. 

In line 160 the ship's position is updated (delete 
before re-set, to avoid losing any stationary vessels). In 
line 170 the revised position is returned to store, using 
subroutine 40. Line 180 allows an interrupt at the end 



of any movement, by pressing any key. Lines 190 and 
200 give the possibility of restarting the present run by 
pressing "#" or making up a new sample by press­
ing "*" 

With the data given, this program will produce two 
ships, and move them in circles or straight lines. When 
you tire of admiring this, try deleting the RESET 
statement in line 160, increasing the number of ships 
by changing the third number of line 8, or suppressing 
the addition of 0.5 in lines 140 and 150. 

This simple example of packing by no means 
exhausts the possibilities of packing systems. For 
example, the unassigned "type" code in the second 
word might be used to specify the type of UFO 
(Unidentified Floating Object). By using codes from 2 
to 6, five type codes could be specified. Each of these 
could specify the maximum number of each type of 
weapon, or maximum endurance of the type, of which 
the actual values are packed into a third word for each 
ship. The same code could refer to an array of fixed 
characteristics, which do not vary with the circumstan­
ces of the individual ship-for example, the displace­
ment or the armour. For example, in a simulation of 
convoy traffic in the first world war, the types given in 
Figure 11 might be used. Note that the maximum code 
is always less than 32768. Each variate starts from zero, 
so that for an escort the number of 4-inch guns 
available could be 0, 1, 2, 3 or 4 - five possible 
alternatives. To produce a common code for the 
maximum of each characteristic would require a 
maximum code of 2x9x5 x11 x21 x32001x16x3, which is 
7,696,619,538,720 possible alternatives, needing at 
least three words to store. Note also that items which 
are. not applicable to the type of object are given a 
zero maximum. Rocks, for example, have no armament, 
but their endurance is considerably greater than that of 
the average ship, and their functioning is not affected 
by bombardment, torpedoes or ramming. 

The state code provided for submarines indicates 
whether the submarine is surfaced, charging batteries, 
or running submerged. This code is not needed for 
other types of vessel, since while they may become 
submerged they tend to lose interest in the subse­
quent proceedings. 

So far, we have not discussed the sign bit of the 
integer. It is not usually economic to attempt to 
incorporate this in a higher-level packing system, 
because the gain in capacity (about 6%) is usually 
outweighted by the extra complexity in packing and 
unpacking. It can form a valuable "flag'' that can easily 
be tested using the SGN function. Three integer stores 
provide three such flags. One might indicate which 
a ship is on. (Do not forget the zero case-a word 
containing entirely minimum values will be zero, and 
so could not be identified in this way. If the word we 
have just defined is used, this would represent a ship 

deprived of all supplies, weapons and fuel- practical­
ly neutral in any case). 

It is sometimes possible to use different packing 
modes for packing and unpacking data for input and 
output. For example, a fifteen binary-choice question­
naire response might be loaded as a set of three five­
digit decimal integers, each being unpacked into five 
nominally decimal digits, having always the values O or 
I, and transferred into a fifteen-item array for packing 
as binary bits in a single integer. 

Finally, it may be worth considering when to pack. 
Do not pack if you really need to use real values, or if 
you will need the data very often. Even this example 
can be irritatingly slow with more than ten ships. Do 
not pack if you have relatively few data. The minimal 
set of subroutines (20, 30 and 40) occupy some 200 
bytes, so it is hardly worth packing data to save a 
hundred bytes. 

As for my friend - he transformed his subroutines 
in a single hectic day, and took the revised version 
back to "those bloody people", who said: 

"You did remember we wanted to code 'Don't 
Know' as 9, didn't you." 

Fortunately for the structural integrity of the 
building, among other things, my friend had made a 
little calculation before hand and, finding that the 
fourth root of two .to the fiftenth was about 13.45 he 
had set his routines to work with base 13 rather than 9. 

However, the inter-divisional football match this 
year should be more than usually stimulating. 

Figure I - Packing Structure for Demonstration Program 

Packing Mode 0 1 

Used on HS(0, .) HS(l,.) 

Representing Course Position 

Item 0 Range 0 - 359 0 - 128 
Representing Heading Horizontal Position 

Item 1 Range 0 - 12 0 - 47 
~epresenting Speed Vertical Position 

Item 2 Range -2 - +2 2 - 7 
Representing Helm Type of Vessel 

Figure 11 - Packing Structure for Types of Ships in a 

Convoy Simulation 

Type No . 2 3 4 5 6 
Name Escort Cruiser Cargo Submarine Rock 
Equipment 

12 Pounder 0 0 1 0 0 
4 inch gun 4 8 0 1 0 
8 inch gun 0 4 0 0 0 

Torpedoes 10 0 0 10 0 
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Depth Charges 2ll lll ll ll ll 
Endurance 25 6ll 6ll 3ll 32llllll 

Battery ll ll ll 15 ll 

State ll ll ll 2 ll 


Haxi•um Code 3llll29 30194 2941!1 32735 32lllll 

Ar1our 5 ll 32llllll 
Haxi1um Speed 3ll 25 12 12 ll 
Turn Rate 4 2 2 3 ll 
Displacment(log)3 4 5 2.5 32llllll 

ll POKE 16553,255: CLEAR 5llll : DEFINT 1-N: RANDOM : DR=l!.1!17453 
1 'DEMONSTRATION OF PACKING SUBROUTINES 
2 'HUGH DAVID, 15 AVENUE GABRIELLE D'ESTREES 
3 ' 91831! LE COUDRAY-HONTCEAUX, FRANCE 
4 READ NT,NL,NS 
5 DIM NP(NT*2+2,NL+l),IV(NL+l) ,HS(2,NS+l) 
6 CLS : GOSUB Ill : CLS: GOTO 91! 
7 ' MAX MODE ITEM SHIPS HEAD SPEED HELM X Y TYPE 
8 DATA 1, 2, 1, ll,359, ll,12, -2,2, ll,127, ll,47, 2,6 
9 'SET UP ARRAY NP OF NL+l ITEMS PER WORD l,IT,H,Hl,H2,NR USED 
Ill FOR IT=jl TO NT : Hl=IT*2: H2=Hl+l: PRINT PACKING MODE" I ITII 

11 H=jl : PRINT "HIN", "MAX", "RANGE", "HIGHEST CODE" 
12 FOR 1=0 TO NL : H=H+l: READ NP(Hl,l),NP(H2,I) 
13 NR=NP(H2,l)-NP(Hl,l)+l . l : H=H*NR-1 
14 PRINT NP(Hl,l),NP(H2,l),NR,H: NP(H2,l)=NR : NEXT I 
15 NR=32768/H : PRINT NR;" CHOICES LEFT" 
16 IF INKEY$="" THEN 16 
17 NEXT IT: RETURN 
19 'STRIPPED VERSION OF PACKING l,IT,Hl,H2 USED 
2ll FOR 1=0 TO NT : Hl=IT*2 : H2=Hl+l: FOR l=ll TO NL : READ 
NP(Hl,l),NP(H2,I): NP(H2,l)=NP(H2,l)+l.l: NEXT I,IT: RETURN 
29 'UNPACK HINTO IV MODE IT l,H,Hl,H2 USED 
31! Hl=IT*2: H2=Hl+l: FOR l=NL TO ll STEP -1 : IV(l)=H: 
H=I~T(H/NP(H2,l))+ . l: IV(l)=IV(l)-H*NP(H2,l)+NP(Hl , l)+ .l : 
NEXT: RETURN 
34 'CHECK IV IS WITHIN RANGE MODE IT 
35 Hl=2*1T : H2=Hl+l: FOR l=ll TO NL : IF IV(I)<NP(Hl,I) THEN 
IV(I)=NP(Hl, I) 
36 IF IV(I)>=NP(Hl,I)+NP(H2,I) THEN IV(I)=NP(Hl,l)+NP(H2,I) -ll.9 
37 NEXT I 'NO RETURN - PROCEED TO PACK AT 4ll 
39 'PACK IV INTO HMODE IT l,Hl,H2 USED 
4ll H=jl : Hl=IT*2: H2=Hl+l : FOR l=ll TO NL : H=IV(l)+H*NP(H2,I) ­
NP(Hl,I)+ .l : NEXT I: RETURN 
49 'FIND K=JTH ITEM IN HMODE IT I,Hl,H2 USED 
51! Hl=IT*2 : H2=Hl+l: FOR !=NL TO J STEP -1 : K=H: 
H=H/NP(H2,I)+ . l : K=K-H*NP(H2,l)+NP(Hl,l)+ . l : NEXT: RETURN 
59 'CHANGE JTH ITEM IN HTOK MODE IT I,L,Hl,H2,H3,H4 USED 
61! Hl=IT*2: H2=Hl+l: H3=l!: H4=1: FOk !=NL TO ll STEP -1 
61 L=H: l!=H/NP(H2,I)+.l: L=L-H*NP(H2,I)+ .l : IF I=J THEN 
L=K-NP(Hl,I) 
64 H3=H3+H4*L: H4=H4*NP(H2,I)+ . l : NEXT : H=H3: RETURN 
89 'CREATE SOME DUMMY SHIPS 
91! FOR K=0 TO NS : HS(ll,K)=RND(234llll)-l : HS(l,K)=RND(3ll72ll)-l: 
~EXT K 
~ ' \\U~ 1HEM ABOUT ABIT 
lllll FOR IS=ll TO NS : H=HS(ll,IS) : IT=jl : GOSUB 31! 
llll K=IV(ll)+IV(2)*2ll: K=K-INT(K/36ll)*36l!: V=IV(l) *ll.6 'NEW 

COURSE 
121! H=HS(l!,IS): J=ll : GOSUB 61! : HS(l!,IS)=H 'STORE COURSE 
13ll H=HS(l,IS) : IT=l: GOSUB 31!: IB=IV(ll): JB=IV(l) OLDI 

POSITION 
14ll IA=IB+SIN(K*DR)*V+jl.5: IA=IA-INT(IA/128)*128+ .l 
15ll JA=JB+COS(K*DR)*V+jl .5: JA=JA-INT(JA/48)*48+ .l 
161! RESET(IB ,JB) : SET(IA,JA) 'UPDATE POSITION 
17ll IV(ll)=IA: IV(l)=JA: GOSUB 41! : HS(l,IS)=H ' STORE POSITION 
181! IF INKEY$="" THEN 221! 
191! IF INKEY$="*" THEN ll 
2llll IF INKEY$="#" THEN 22ll · 
211! GOTO 191! 
221! NEXT: GOTO lllll 

continued from page 24 

35ll IS#=ll : RS#=ll : K%=H%-2: SS#=ll 
361! FOR B=l TO N%-l : K%=11%+1 : IF K%=12 LET K%=ll : GOSUB 15llll 
37ll RE#=SS# : IN#=R#*LO#: D#=lllll*IN#-INT(lllll*IN#): IF 
0#>.5llllllllllll 
THEN IN#=IN#-D#/lllll .llll+ .lllllllllllllll ELSE IN#=IN#-D#/lllll .llllllllll 
381! IS#=IS#+IN#:C=B: GOSUB 3llllll 
391! NEXT 
4llll GOTO 2llll 
lllllll IF P$="C" THEN lll4ll 
llllll INPUT "TITLE, DATE (XX/XX/XX)";TT$,D$ : LPRINT TT$,D$ 
lll2ll LPRINT II LOAN= II; LO# I II APR= II; APR# I II PAYMENTS PER YEAR= 
";PP% 
lll3ll LPRINT "YEARS= 11 ,YEAR,"PERIOD PAYMENT= ";PAY# 
11!35 LPRINT "PERIOD INTEREST REDUCTION 

LOAN PAYMENT" 
lll4ll PRINT "LOAN= ";LO#,"APR= ";APR#,"PAYHENTS PER YEAR= ";PP% 
lll5ll PRINT "YEARS= II; YEAR, II PERIOD PAYMENT= II; PAY# 
lll6ll PRINT "PERIOD INTEREST REDUCTION .LOAN 

PAYMENT" 

lll7ll GOSUB 2llllll 

lll8ll RETURN 

15llll C=jl: IN#=IS# : IS#=ll: RE#=RS#: RS#=ll : GOSUB 3llllll 


111511! IF P$<> 11 P GOSUB 2llllll 
1521! RETURN 
2llllll INPUT "ENTER TO PAGE" ;DU$ : RETURN 
3llllll PRINT USING A$;C,IN#,RE#,LO#,IN#+RE#: IF P$<>"C" LPRINT 
USING A$;C,IN#,RE#,LO#,IN#+RE# 
3lllll RETURN 
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CHAPTER 9 


110 BAUD. ASCII RADIO TELETYPE RECEIVE PROGRAM 


INTRODUCTION 

There are as many different ways to write a 11 OBaud 
ASCII radio teletype receive program as there are 
computer buffs who choose to write one. Since most 
readers are already familiar with the method used to 
create a software UART, universal-asynchronous-re­
ceiver-transmitter, (a mouthful meaning nothing more 
than a serial to parallel, or vice versa, converter) in 
Chapter 7's Baudot radio teletype receive program, we 
will stay with the same general approach. 

This Chapter is a really small one-certainly the 
shortest in Volume 4. 

WHY ? ? ? ARE YOU GETTING LAZY IN YOUR 
DOTAGE ? ? ? 

I certainly hope not, Gridley. The reasons for this 
Chapter's brevity is two-fold: 

1. Our TRS-80 is already completely "fluent" in 
ASCII, its native language. There is no need to teach it 
another language via voluminous pages of code 
conversion which were necessary when receiving 
Baudot radio teletype. All we need do is create a simple 
serial to parallel converter, and the program is off and 
running. 

2. Chapter 5' s and 8' s rather extensive prepared 
messages for the transmit modes are not necessary for 
the receive mode. We can keep the "window 
trimming" overhead low, thereby sharing the cost 
reduction (time) with you. 

WHAT TIME REDUCTION ARE YOU TALKING 
ABOUT ? ? ? 

The time it takes you to enter the program and have 
it up and running, Gridley. There are only 118 lines of 
source code in this entire program. You should be able 
to enter and assemble them with Radio Shack's 
excellent EDTASM written by Mr. Harold Chamberlin 
et al, in about 30 minutes. 

NOTHING YOU EVER WROTE EVER TOOK 30 
30 MINUTES!!! 

Come on now, Gridley .... stop that "gun-shy'' 
foolishness and be serious for a moment. I will bet you 
a new package of Verbatim mini-disks you can do it in 
30 minutes or less. There is NO NEED to enter the 
comments. Time yourself. You are on your honor. 

OK. l' LL GOTO THE LIBRARY AND START RIGHT 
NOW. 

Excellent, Gridley. Do not start timing yourself till 
you have loaded the EDTASM and are ready to GO. 
Distractions, like talking to pretty girls, do not count 

against the clock. 

110 BAUD ASCII SIGNAL FORMAT 
WITH TWO STOP BITS 

The ASCII signal format is somewhat similar to 
Baudot in that it includes a start bit followed by the 
data bits, and lastly the stop bit (or bits in the case of 
110 Baud). The most significant difference between 
the two different codes is the number of data bits, 
Baudot having 5, and ASCII 8. The illustration below 
depicts a typical serial ASCII character, the letter" U" = 
85 decimal and 01010101 binary. The least significant 
data bit is always transmitted first and the most 
significant data bit last. The start bit is always a Space 
and the stop bit (bits) always a Mark. Mark = 1 and 
Space = 0. 

SPACE 

2295 Hz ,----, r---, r---, ,----, r---, 

MARK I I I \ I I I \ I \ 

21 2 5 Hz __ j L_J l__J L-1 LJ L-------­

TIME ... 

The most significant bit, bit 7, is NOT used by our 
receive program as most stations on the air today do 
not transmit any useful information in this bit and its 
use is "up for grabs." It may be always a Mark, always a 
Space, an even parity bit, or an odd parity bit Quien 
sabe, tall masked man? Our program in the last 
Chapter always transmits a Space for bit 7, as does the 
American Radio Relay League station, W1AW. 

ASCII pulse lengths for Baud rates up to 9600 are 
shown below: (All pulse lengths are milliseconds and 
WPM = words/minute figured at 5 letters per word 
plus a space). 

BAUD START DATA STOP WPM CHARACTERS 
RATE PULSE PULSE PULSE PER SECOND 
110 9.091 9.091 18.182 100 10 
110 9.091 9.091 9.091 110 11 
150 6.667 6.667 6.667 150 15 
300 3.333 3.333 3.333 300 30 
600 1.667 1.667 1.667 600 60 

1200 .8333 .8333 .8333 1200 120 
1800 .5556 .5556 .5556 1800 180 
2400 .4167 .4167 .4167 2400 240 
4800 .2083 .2083 .2083 4800 480 
9600 .1041 .1041 .1041 9600 960 
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display the received character by jumping around line 
1070 to line 1080. Depending upon the type of 
operation you plan, you may wish to display the 
backspace= ASCII 8 on video. To do so add these 2 
lines: 

01015 CP 8 ;8 = BACKSPACE 
01016 JP Z,VID ;JUMP AROUND<> TESTS 

Lines 1050-1060: Test "A" for greater than 96 
decimal with the "JP P,TIME" instruction and if plus, 
do not display the received character by jumping 
around line 1070 to line 1080, same as above. These 2 
lines effectively filter out most all lower-case ASCII 
characters that are received. IF you have lower-case 
installed and wish to display them, simply delete these 
two lines. 

Line 1070: Is our old friend, CALL 033 H that displays 
the "A" register on video. IF you wish to output the 
received character to your line printer just add line 
1075: 

01075 LD (37E8H) ,A ;OUTPUT 'A' TO LINE PRINTER 

Before adding the above line to the program, make 
sure that your line printer is fast enough to handle the 
incoming data or it will print out about every other 
character. Another alternative if you must have a 
printout and have a modestly slow line printer (like we 
do), is to is create a buffer in high MEM that will stash 

.., away the incoming bytes, forinstance 5 to 10 pages 
I worth, and when the radio teletype contact is 

completed, allows you to leisurely printout the 
received data at a rate your line printer is able to 
handle. This is about ALL the sexy and high priced Baud 
rate converters one sees on the market today 
accomplish. If your line printer requires both a line 
feed AND carriage return, modify the program appro­
priately. You may have to add a characters per line 
counter to effect both a carriage return AND line feed, 
depending upon the convention used by th.e transmit­
ting station. We believe that W1 AW transm 1t~ ~OTH a 
line feed and carriage return when transmitting the 
daily ARRL Bulletins in 110 Baud ASCII. 

Lines 1080-1100: Create a 1 bit length time delay to 
ensure that the program is at least into the middle of 
the first stop bit before jumping off to START all over 
again. By doing so, this program should copy both 11? 
Baud conventions; i.e., those with only ONE stop bit 
whose stop pulse is 9.091 milliseconds long, and thos.e 
(like WlAW) with two stop dits whose stop pulse 1s 
18.182 milliseconds in length. 

Lines 1250-1270: Set TIM Es 1, 2, & 3 for the Model I. 
Increase 15% for the Model II I due to the slightly 
higher clock frequency. 

Actually, the 15% increase for the values of Tl MEs 1, 
2 & 3 for the Model 111 just mentioned, are not 
absolutely necessary for good copy at this relatively 

low Baud rate. 

MODIFYING THE PROGRAM FOR 300 BAUD 
ASCII 

Is certainly an easy task, but REMEMBER that the 
Flesher TU-170 must also be modified as outlined in 
Appendix 7. For starters, let's try this formula: 
(110 Baud) 9.091 ms (300 Baud) 3.3333 ms 

610 TIMEI 

Hence TIME1 = 224. 

With TIME1 = 224, then TIME2 = 112, and TIME3 = 
324. We DO NOT suggest that these constants are 
perfect, but only a good ballpark area to begin testing 
as we have not been able to find a 300 Baud signal 
using 170 Hz frequency shift keying to verify them. 
Considering that program execution time is a finite 
value, then an optimized value forTIME1 may very well 
turn out to be somewhat less than 224. 

CONCLUSION OF CHAPTER 9 
This ASCII radio teletype receive program is in 

actuality nothing more than a serial to parallel 
converter, a software UART if you will. It is a good 
illustration of the choices that system designers are 
faced with every day; i.e., whether to use software or 
hardware to accomplish a given task 

WHICH IS THE BEST CHOICE ? ? A HARDWARE 
OR SOFTWARE UART ? ? 

Let me try to answer your question with a question, 
Gridley. Which is best, baseball or football? 

HMMMMM ? ? ? 
That was obviously a loaded question, Gridley. It all 

depends upon your own personal point of view. They 
BOTH have their strong points and it is entirely a matter 
of personal choice. There ks no right or wrong answer 
to the question. 

The software versus hardware UART question is 
much the same. This program with its software UART 
requires approximately 118 lines of source code. You 
were able to enter the entire program in 29 minutes 
Grid, without comments. The hardware UART (RS­
232C interface) for eitherthe Model I or Model Ill TRS­
80 sells for approximately $100. Let's ascribe 1 /2 the 
cost to its parallel to serial transmit capability, and 1 /2 
of the cost to its serial to parallel receive capability. By 
using the hardware UART, this program could be 
reduced to about 25 lines of source code which means 
you could have entered the program in about 6 
minutes= a time saving of 23 minutes. How much is 23 
minutes of your time worth, Gridley? 

SILENCE ! ! ! 
You have answered your question yourself, Grjd oJd 

friend. 
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00100 ; - W4UCH ASCII TELETYPE RECEIVE PROGRAM - 00720 IN A, (0) ;LOAD 'A' PORT 2 VALUE 

00110 ; 00730 CP 127 ;127 =SIGNAL PRESENT 

00120 ; 110 BAUD (MAY BE MODIFIED FOR 300 BAUD) 00740 JP NZ, SET3 ;IF NOT, GO SET BIT 3 

00130 ; 00750 SET 0,A ;EQUALIZING TIME ­
00140 ; COPYRIGHT (C) 1981 ASCII 3 &4 00760 JP BIT4 ;DELAY 
00150 ; 00770 BIT4 LO BC, (TIMEl) ;FULL BIT LENGTH VALUE 
~~16~ lil4UCH EQU 32000 ;= 7D00H FOR YOU PURISTS 00780 CALL 060H ;TIME DELAY SUBROUTINE 
00170 ORG W4UCH ;LET'S START HERE 00790 IN A, (0) ;LOAD 'A' PORT 2 VALUE 
00180 EX AF ,AF' ;SWAP ALTERNATE REGISTERS 00800 CP 127 ;127 =SIGNAL PRESENT 
00190 EXX ;SWAP ALTERNATE REGISTERS 00810 JP NZ, sm ;IF NOT, GO SET BIT 4 
00200 PUSH IX ;SAVE IN STACK 00820 SET 0,A ;EQUALIZING TIME ­
00210 PUSH IY ;SAVE IN STACK 00830 JP BIT5 ;DELAY 
00220 DI ;DISABLE INTERRUPTS 00840 BIT5 LO BC, (TIMEl) ;FULL BIT LENGTH VALUE 
00230 MODE LO BC,33000 ;1/2 SECOND TIME DELAY - 00850 CALL 060H ;TIME OELAY SUBROUTINE 
00240 CALL 060H ;TO AVOID DOUBLE JUMP 00860 IN A, (0) ;LOAD 'A ' PORT 2 VALUE 
00250 CALL CARR ET ;CARRIAGE RETURN 00870 CP 127 ;127 =SIGNAL PRESENT 
00260 LD HL,RECV ;RECEIVE MESSAGE ADDRESS 00880 JP NZ,SET5 ;IF NOT, GO SET BIT 5 
00270 CALL 28A7H ;DISPLAY STRING ROUTINE 00890 SET 0,A ;EQUALIZING TIME ­
00280 CALL CARR ET ;VIDEO CARRIAGE RETURN BIT600900 JP ;DELAY 
00290 GO LO A, (14400) ;CLEAR KEY MEM LOCATION 00910 BIT6 LD BC, (TIMEl) ;FULL BIT LENGTH VALUE 

CP 2 ;CLEAR KEY PRESSED?00300 00920 CALL 060H ;TIME DELAY SUBROUTINE 
00310 JP Z,MODE ;GOTO XMIT-NEXT CHAPTER 00930 IN A, (0) ;LOAD 'A' PORT 2 VALUE 
00320 IN A, (0) ;127 =SPACE &255 =MARK 00940 CP 127 ;127 =SIGNAL PRESENT 
00330 CP 127 ;SPACE SIGNAL PRESENT? 00950 NZ, SET6JP ;IF NOT, GD SET BIT 6 
00340 JP Z,GO ;IF SO, GO LOOK AGAIN 00960 SET 0,A ;EQUALIZING TIME ­
00350 LO BC, (TIME3) ;BIT LENGTH+ 100 TO BC 00970 JP SHOW ;DELAY . 
00360 CALL 060H ;ROM TIME DELAY ROUTINE ·00980 SHOW LO BC, (TIMEl) ;SKIP BIT 7 
00370 IN A,(0) ;TEST PORT ZERO AGAIN 00990 CALL 060H ;TIME DELAY SUBROUTINE 
00380 CP 127 ;SPACE SIGNAL THERE? LO ;MOVE 'D' TO 'A'01000 A,D 
00390 JP Z,GO ;IF SO, GO LOOK AGAIN 01010 CP 13 ;13 =CARRIAGE RETURN 
00400 START LO A,(14400) ;CLEAR KEY MEM LOCATION 01020 JP Z,VID ;JUMP AROUND<> TESTS 
00410 CP 2 ;CLEAR KEY PRESSED? 01030 CP 32 ;SUBTRACT 32 · SET FLAGS 
00420 JP Z,MODE ;GOTO XMIT-NEXT CHAPTER 01040 JP M, TIME ;IF< 32, THEN GOTO TIME 
00430 IN A, (0) ;LOAD 'A' PORT ZERO 01050 CP 96 ;SUBTRACT 96 - SET FLAGS 
00440 CP 127 ;IS THE START BIT THERE? 01060 JP P, TIME ;IF> 96 , THEN GOTO TIME 
00450 JP NZ, START ;IF NOT, GO LOOK AGAIN 01070 VID CALL 033H ;DISPLAY 'A' ON VIDEO 
0ll'460 LO D,0 ;ZERO OUT CHAR COUNTER 01080 TIME LO BC, (TIMEl) ;DELAY INTO STOP BIT 
00470 LO BC, (TIME2) ;1/2 BIT LENGTH VALUE 01090 CALL 060H ;TIME DELAY 
00480 CALL 060H ;TIME DELAY SUBROUTINE 01100 JP START ;START ALL OVER AGAIN 
00490 BIT0 LO BC, (TIMEl) ;FULLBIT LENGTH VALUE 01110 SET0 SET 0,D ;SET BIT ZERO TO ONE 
00500 CALL 060H ;TIME DELAY SUBROUTINE 01120 JP BITl ;GOTO BIT 1 

PORT 2 VALUE00510 IN A,(0) ;LOAD 'A' 01130 srn SET 1, D ;SET BIT ONE TO ONE 
00520 CP 127 ;127 =SIGNAL PRESENT 01140 JP BIT2 ;GOTO BIT 2 
00530 JP NZ,SET0 ;IF NOT, GO SET BIT ZERO 01150 SET2 SET 2,D ;SET BIT TWO TO ONE 
00540 SET 0,A ;EQUALIZING TIME ­ 01160 JP BIT3 ;GOTO BIT 3 
00550 JP BITl ;DELAY . 01170 SET3 SET 3,D ;SET BIT THREE TO ONE 
00560 BITl LO BC, (TIME I) ;FULL BIT LENGTH VALUE 01180 JP BIT4 ;GOTO BIT 4 
00570 CALL 060H ;TIME DELAY SUBROUTINE 01190 SET4 SET 4,D ;SET BIT 4 TO ONE 
00580 IN A, (0) ;LOAD 'A' PORT 2 VALUE 01200 JP BIT5 ;GOTO BIT 5 
00590 CP 127 ;127 =SIGNAL PRESENT 01210 srn SET 5,D ;SET BIT FIVE TO ONE 
00600 JP NZ,SETl ;IF NOT, GO SET BIT 1 01220 JP BIT6 ;GOTO BIT 6
00610 SET 0,A ;EQUALIZING TIME · 01230 SETS SET 6,D ;SET BIT SIX TO ONE
00620 JP BIT2 ;DELAY . 01240 JP SHOW ;GOTO SHOW
00630 BIT2 LD BC, (TIMEl) ;FULL BIT LENGTH VAULE 01250 TIMEl DEFW 610 ;110 BAUD= BIT LENGTH
00640 CALL 060H ;TIME DELAY SUBROUTINE 01260 TIME2 DEFW 305 ;110 BAUD= 1/2 BIT LENGTH
00650 IN A, (0) ;LOAD 'A' PORT 2 VALUE 01270 TIME3 DEFW 710 ;BIT LENGTH+ 100
00660 CP 127 ;127 =SIGNAL PRESENT 01280 RECV DEFM 'RECEIVE MODE 110 BAUD' 
f!fJ6lfJ JP NZ,SET2 ;IF NOT, GO SET BIT 2 01290 DEFB 0 ;MESSAGE DELIMITER
00680 SET 0,A ;EQUALIZING TIME ­ 01300 GARRET LD A, 13 ;ASCII 13 =CARRIAGE RET 
00690 JP BIT3 ;DELAY 01310 CALL 033H ;DO IT ON VIDEO
00700 BIT3 LO BC, (TIME!} ;FULL BIT LENGTH VALUE 01320 RET ;RETURN WHENCE UCAME+ 1
00710 CALL 060H ;TIME DELAY SUBROUTINE 01330 END W4UCH ;EL FIN= EL BEGUINE • 

;L[]l:'IPLITrUl~lLfH 50 



The reasons for duplicating ALL the start, data, and 
stop pulse lengths are to illustrate that the ASCII pulse 
length ratios between the start or the data bit length 
and the stop bit length are always the same, = 1, 
except for the 2 stop bit lengths used by the first 11 O 
Baud convention that we will be using. You will recall 
that most Baudot stop pulse lengths were 11/2 times as 
long as the start and data pulse lengths. 

All the stop bit lengths, both for Baudot and ASCII 
are the MINIMUM pulse lengths. The maximums may 
be anything you wish. Picture if you will, the "hunt and 
peck" typist at a 110 Baud machine/computer. Quite 
obviously, he/she will NOT be hitting those keys at any 
rate approaching 110 Baud's 100 words per minute 
capability. Therefore, most of the time you will be 
listening to a Space tone= 2125 Hz= stop bit awaiting 
the next input that will start with a Mark tone= 2295 
Hz = Start bit, followed by data bits, etc. 

MINIMUM COST ANCILLARY HA RDWARE 
FOR USING THIS PROG RAM 

Is rather well delineated by the Macrotronics M80 
hardware that comes with their $1 49 Morse/Baudot 
package, although the program that comes with thi s 
system WI LL NOT transmit or receive 110 Baud ASCII 
radio teletype. It is strictly Morse or Baudot, period. 
This is not a criticism, just an observation. For a more 
detailed review, see Chapter 10 of Volume 3 of "The 
Disassembled Handbook for TRS-80." 

We have used NO phase-locked-loops, NO external 
discriminator, almost NOTH I NG except the bandpass 
characteristics of the TRS-80's CASSIN signal process­
ing ,to copy both a Baudot and ASCII radio teletype 
sighal via PORT 255 of the TRS-80. 

WHY DON'T YOU TELL US ABOUT THIS WONDER­
FUL INVENTION? 

You are back, Gridley. Seems like you just left. How 
long did it take you to load this Chapter's program with 
the EDTASM? 

TWENTY FIVE MINUTES. YOU WIN COACH ! ! ! 
Well bless your heart, Gridley. You are indeed an 

honest man. Now, I'll tell WHY I would only· be wasting 
your time to go into the details of copying Baudot or 
ASCII radio teletype via PORT 255 of the TRS-80 . . . . all 
by itself. 

1. The bandpass characteristics of Z4, the four stage 
op amp in the Model I, and combo MC1741/dual 
MC1458, and LM339 op amps in the Model Ill, are 
certainly adequate for cassette program loading, BUT 
certainly NOT able to discriminate between either 
Baudot OR ASCII incoming signals with ONLY a 190 
cycle frequency shift. 

2. What you have to DO to make them WORK in this 
type of situation is to pass the incoming FSK, frequency 
shift keyed, signal from your receiver's speaker line 
through a VERY sharp, about 70 cycles wide, passive 

filter (88 mH torroids are used) and then feed the 
filters output to the CASSIN line. 

Sure, it works, but it takes A LONG TIME to tune a 
signal properly, and once you've got it, any fading 
wipes it out. For all practical purposes it should only be 
considered a laboratory curiousity and relagated to the 
shelf full of goodies that, "you wished were practical, 
BUT ARE NOT." 

VERY WELL, COACH. SO IT'S NOT PRACTICAL. 
WHAT IS THE MINIMUM PRACTICAL SYSTEM FOR 
RECEIVING 190 HZ FREQUENCY SHIFT ASCII RADIO 
TELETYPE ? ? ? 

Gridley, old friend, I truly wish I could tell you that a 
cheapy port decoder and simple phase-locked-loop 
similar to that which comes with the $149 Macrotronics 
M80 package was adequate, BUT IT UNFORTUNATE­
LY IS NOT ADEQUATE IN ANY WAY EXCEPT AS A TOY 
for the following reasons: 

1. It operates only in the receive mode and NOT 
TRANSMIT. 

2. In RECEIVE MODE it is just a simple phase­
locked-loop that requires a CONSTANT amplitude 
signal for accurate decoding. 

3. There are no limiter stages to" level out'' received 
signal amplitude, nor "slicers" of any variety, 

4. The phase-locked-loop is terribly voltage sensitive, 
even with modestly well regulated power supplies. 

5. Most phase-locked-loop components in low-cost 
systems are exceptionally temperature sensitive. 

6. Phase-locked-loops are notoriously "broad-band" 
devices, and as such MUST be tuned OFF CENTER to 
adequately decode a 190 cycle frequency-shifted 
signal (difficult to tune) . 

7. Phase-locked-loops (the inexpensive variety), are 
rarely used at Baud rates much higher than 60 or 66 
equivalent speed. Even cheapy modems use the EXAR 
PLL variety rather than try to use the low cost 567 at 
110 or 300 Baud. 

STOP! STOP! STOP! I BELIEVE, I DO INDEED 
BELIEVE ! ! ! 

Very well, Gridley. We were just beginning to point 
out a few of the disadvantages of a minimum system. 
We will save the rest for another time. The Flesher TU­
170 at $249 (factory built and aligned) is the best 
combination transmit & receive unit (TU) we 
have tested regarding its price/performance ratio. We 
have tested a number of systems costing more than 
TH REE TIMES AS MUCH, that did NOT offer the all­
around performance of the TU-170 both for Baudot & 
110 Baud ASCII. 

WOULD YOU CARE TO NAME THE LOSERS ? ? ? 
Not really, Gridley. General Sarnoff, General Electric, 

and General Telegraph all were heroes in the last great 
war. It would be unpatriotic to name them individually, 
so I will NOT do so. 

HOW ABOUT A QUICK RUN THROUGH THIS 
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MINI-PROGRAM, COACH ? ? ? 
Well Gridley, I thought you would never ask that 

question. let's have a brief look at this mini-program's 
logic and flow. 

MODEL Ill COMPATIBILITY 
To make the program as simple as possible to add on 

to, that is concatenate with, the ASCII TRANSMIT pro­
gram in the next Chapter, we left out the CLS subroutine 
that makes the program compatible with the Model 111. 
To do so, for this program on a stand alone basis, add 
the following lines: 

00225 CALL CLS ;MODEL 3 COMPATIBILITY 

01322 CLS CALL 01C9H ; "" "" "" 
01323 LD A,0 1111 

"" "" 

01324 OUT (224) I A "" "" "" 
01325 LD A,48 1111 

"" "" 

01326 OUT (236) I A "" "" "" 
01327 RET ;RETURN WHENCE UCAHE-t1 

Naturally, we do not wish to DUPLICATE these lines, 
so do not forget to remove them before adding the two 
programs together in the next Chapter. Line 1324 
makes sure the Model II l's internal clock interrupt is 
"turned off' after the CLS reactivates it, and line 1326 
re-enables the Model Ill's 1/0 bus after the CLS 
deactivates it We could have written our own CLS 
subroutine that would have only taken a few more 
lines, but why bother since the Model Ill's 1/0 bus 
must of necessity be activated anyhow. 

EXPANDED COMMENTARY ­
ASCII RADIO TELETYPE RECEIVE PROGRAM 

Lines 160-220: Start the program at 32000 decimal 
in MEM, swap alternate registers, save IX and IY in the 
stack, and disable interrupts. The object code of the 
combined programs in Chapter 10 requires o~ly a bit 
more than 3000 bytes, so will easily fit into the top end 
of MEM in a 16K MEM system (though it will require at 
least a 32K MEM system to assemble the combined 
programs). 

Lines 230-240: Insert about a 1/2 second time delay 
when switching from TRANSMIT to RECEIVE MODE. 
This is necessary to eliminate any DOUBLE jump (back 
to transmit) since the CLEAR KEY is used as the 
transmit/receive switch in BOTH modes. 

Lines 250-280: Issue a carriage return on video and 
then display the message, "RECEIVE MODE - 11 O 
BAUD" which is followed by another video carriage 
return. 

Lines 290-390: Check the CLEAR key, and then 
search for a stop bit "that is more than" one data bit in 
length before falling through to START in line 400. This 
is certainly NOT a perfect nor ideal initialization 
routine, but it WORKS quite well, and most importantly 
requires only a few lines to do so. 

Lines 400-480: Assume we have a "GO" for launch. 
The CLEAR key, is first tested in this start loop, and then 
the start bit searched for in lines 430-450. Until it 
arrives, the program keeps looping back to START 
searching for it Once the start bit is found the program 
falls through line 450 and loads the" D" register with a 
zero." D" register will in a sense be the received signal's 
character counter in that each bit that forms the ASCII 
byte being received is progressively stashed away in 
the appropriate bit of" D". Lines 470-480 delay for one­
half of a data bit length which accurately places the 
program, with respect to time, "dead center" in the 
middle of the start bit. 

Lines 490-550: First delay for a full bit length to place 
the program "dead center" with respect to time, in the 
middle of the first data bit, BIT zero. Lines 510-530 test 
this bit and if it is a Mark, then goto SETO and set bit 
zero of" D" to a 1 before jumping back to BIT1. If it is a 
Space, the program falls through to lines 540 and 550 
which DO NOTH I NG AT ALL except eat up exactly the 
same amount of time for a Space as a Mark. Four NOPs 
would have done ALMOST the same thing, but not 
EXACTLY. Since 110 Baud is relatively slow, they will 
work almost as well, but why not get into the habit of 
being EXACT so that when you begin writing programs 
for 300 Baud and up data rates, ALL the bit tests fall 
"dead center" rather than creeping ahead or behind of 
center as each bit is sequentially tested. 

Lines 560-970: Are virtually identical to lines 490­
550 except that bits 1 through 6 are tested and the" D" 
register set or not set, accordingly. All we have done so 
far is to create a software UART that quite simply 
transforms the serial data stream into a parallel byte in 
the "D" register. Did we HAVE TO do it exactly this 
way? Of course not, as this is only one approach to 
creating a receive mode software UART. We chose this 
method since it was a natural extension of the 
approach that was used in Chapter 6's Baudot radio 
teletype receive program. 

WHAT HAPPENED TO BIT 7, THE MOST SIGNIFI­
CANT BIT ? ? ? 

You have a short memory, Gridley. Since there is no 
useful information in it (for our purposes) we are going 
to ignore it in this program. If you wish to receive 
graphics characters, by all means add it on to the 
program. Since the" D" register was initially set to zero 
in line 460, this program just leaves BIT 7 alone and it 
stays at zero. 

Lines 980-1020: First delay the program into the 
middle of BIT 7 which is not decoded." D" register with 
the received byte in it is moved into "A" and if a 
carriage return, jumped around the other tests to line 
1070. The reason for doing so is to bypass the test in 
the next 2 lines that would reject it. 

Lines 1030-1040: Test"A" for less than 32 decimal 
with the "JP M,TIME" instruction and if Minus, do not 
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MADNESS & THE 
MINOTAUR 

The best adventu re game avai lable for the color 
computer. Over 200 rooms . 6 creatu res. 8 magic 
spells. loads of treasures. Written in machine 
language. extended Basic not required . S 19 .95 

COLOR COMPUTE 

COMPUVOICE TRS-80 

Give your computer a voice of its own . build 

speech into your BASIC programs. This machine 

language program is a must for you r library . no 

hardware modi fica tion needed. S44;95 


• 	EXTEND MEMORY 

FROM 16K to 32K
RAMCHARGER NEW EXTENDED 
Extended Basic BASIC GAMES! 

• 100% Compatible With 

32K UPGRADE 
e No Soldering Or Modificat ion •SUB HUNT $15.95 
e Fits Inside Computer • LASER ATTACK $13 .9579 95Space Invaders · s .	 •ALCATRAZ II $11.95 

Complete with high resolution graphics 	 andMeteoroids 
11~ • sound . 

SOUNDSOURCESpace War · 
Store music or voice from a cassette tape in theTHE FACTS compu ter and display it on the TV screen. 
Shorten it . lengthen It. modify it and replay it 

• The Best Games Available 	 At last. a complete description of through the TV's sou nd system. Build and test 

the "guts' of the Color Computer. your own sounds for games. No hardware mods
• High Resolution Graphics 	 Specs on all the ICs. complete needed . 

schematics. theory of operation 
• Fast, Machine Language 	 S24.95 
and programming examples. 

• Ext. Basic Not Required S 14 .95 OTILITIES
• $21 .95 each, $59.95 for all three SPECTRAL 

EXTENDED BASIC GAMES • EDITOR/ ASSEMBLER . . . . . . $34.95 
 ASSOCIATES• LOTHAR'S LABYRINTH) 	 • SUPER MONITOR . . . . . . . . . . . 19.95 

• EPROM PROGRAMMER ... .. . 89.95 147 HARVARD AVE. 
{Program your own ROMs for the ROM-PAC port) Tacoma, Washington 98466 

Word Search Puzzle 
• BAlTLEFLEET 

• MAGIC BOX . . . . . . . . . . . . . . . . 24.95 Battleship Search Game (one or 	 WRITE FOR COMPLETE CATALOG 
Load MOD l/U: Tapes into the color computer ADD 3 % FOR SHIPPING S 1.00 minimum two players) 

• TYPING TUTOR 19.95 Allow 2-3 wks. for delivery • SPACE TRADERS 
• TEXT EDITOR Galactic trading game (206) 565-8483 

$}4.95/ea. DEALER INQUIRIES INVITED VISA OR MASTER C.HARGE ACCEPTED 

AMAZING PROGRAM SPEEDS UP BASIC 	 FREE PREMIUM! 

1982 subscribers will 
Your time is valuable. so why waste it on slow-running receive the special

BASIC ·programs? PROFSOFT's "FASTER" will analyse those 
P.O. BO X 232, Seymour, CT 06483 

f -FOR POcKE,-c-oMPuTER - u-sERS,- - i 
I Hew• and P r oducl Rev iew• 

Programm ing T I pl 

Ope r o tl n9 T l me1av e r 1 
Tulo rl ah 

Cu • lomh in9 Your Un i ! 
Short Cuh 

Practical Pro9rom1 
Technical Detail s 
liulde lnformallon 
Applicollon Forum• 

MATH 1 package of 

programs while they run. then show you a simple change 
 PC programs. You 
(usually one new line) that can reduce run-times by up to 50%. qualify to receive 

Accounting systems. financial models. engineering and this valuable free 
scientific programs all run faster; so do games. Large. complex gift if you check 
programs improve the most. and "FASTER" is easy to use. either box 2 or 3 

THIS ISN'T A COMPILER! Your BASIC programs remain read­ below! Don't delay! 
able and can be changed later on. While your programs run, Get started learning 

"FASTER" counts how often each "variable" is used. then shows how to enjoy your 

you the correct sequence for these variables. Afterwards. the pocket computer to· 
day. Use this handycomputer finds them sooner, so your programs run faster. 
subscription card ! Does it really work? Yes! Personal Computing said so in their 

May.1981 issue (p. 116); we've received many letters from custo­
mers who've gotten 20-50% improvements; and we will make MC/VISA Phone Subscriptions: (203) 888-1946 
you this offer: 

Order "FASTER" now. Try it on your bread-and-butter pro­ D 1981 Charter Subscriber {Issues 1 - 10). $20.00 for U.S. 
grams. If you don't get an overall run-time reduction of at least delivery. (U .S. $24.00 to Canada. U.S. $30.00 elsewhere.) 
20% . return it within 30 days for a prompt and cheerful refund. 

D 1981/82 Charter Subscriber (I ssues 1 - 20). $40.00 in"FASTER" costs only $29.95 and runs on TRS-80 Models land 
U.S. {U .S. $48.00 to Canada. U.S. $60.00 elsewhere.) ID. 16-48K. tape or disk. 

D 1982 Regular Subscriber (Issues 11 - 20). $30.00 in U.S. 

CALL NOW TOLL-FREE FOR ORDERS ONLY: (U .S. $36.00 to Canada. U.S. $45.00 elsewhere.) 

(800) 824-7888, Oper. 422 D Sample issue. $3.00 in U.S. (U .S. $4.00 elsewhere.) 

Calif: (800) 852-7777, Oper. 422 Orders must be accompanied by payment in full. We do not
Alaska/Bawall: (800) 824-7919, Oper. 422 issue invoices for the POCKET COMPUTER NEWSLETTER . 

Tha nk you for your remittance.For technical information. write or call us directly: 

Name '--------------------------------

Addr: ----------------- ---- ----------­
City : - --------------State : ___ Zip: ______ 

PRO~ 
P.B. 839 I No. Hollywood. Ca. 91603 I (213) 764-3131 

MC/VISA # --------------- Expires: ----- ­
Check. MI C. VISA ok. Add $2.00 for COD. 6 % sales tax in California. and $5.00 for Signature: 
ah.lpment outside North America. 
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HARDWARE REVIEWS 

GOLD PLUG 80 


A Hardware Modification for the TRS-80 Model I 


Joseph Rosenman 


Have you ever had those days? Just finished "Pen­
ciling" in a 4000 word file, when the computer decides 
to re-boot. Must be those darn disk drives again, right? 
WRONG. Well, I heard that memory chips can go bad. 
NOT LIKELY. Bad transistor? DOUBTFUL. Friday the 
thirteenth? NO, it's Tuesday. WHAT IS IT? The dread 
specter of cheap contacts-OXI DE! (Gasps and groans 
of dismay from the audience, please.) Nothing left to 
do except kiss your file goodbye and clean the card 
edge contacts. My system, with heavy use, regularly 
required cleaning once every 6 weeks, or else. 
(Remember, you must carefully erase the card edges 
with a clean pencil eraser.) It makes you wish that you 
had backed up your file BEFORE the next paragraph. 
As much as I love my TRS-80, it's times like this when I 
think the name "TRASH-80" might just fit. Radio Shack 
chose to save pennies on critical connections. True, 
they produced a very inexpensive microcomputer. 
This benefit is seriously offset by the fact that it is often 
unreliable. 

Not any more! There is an answer. E. A. P. Co. has 
produced a straightforward hardware modification 
called GOLD PLUG 80. GOLD PLUG 80 is a system of 
special adapters that fit over the edge connectors of 
both the keyboard section and the Expansion Interface 
of the TRS-80 Model I. They cost $9.95 each, $18.95 
for the keyboard-Interface pair, or $54.95 for the 
entire set of six. Needless to say, installation will void 
your long expired 90 day warranties. 

INSTALLATION 
The installation of GOLD PLUG 80 requires the 

complete disassembly of your system. All that is 
required for installation is to solder the adapters onto 
the edge connectors. Ah, yes: this means 228 solders. 
No one said it would be quick. But don't worry, time 
flies when you're having fun. Just think of all those 
bomb-free computing hours waiting to be. 

NOTE: If you can't solder and can't find someone 
who can, this kit isn't for you. Mistakes might cost you 
your computer. On the other hand, if you CAN solder, 
this mod is a blessing. The instructions included are 
clear and adequate. 

PROBLEMS: Yes, just a few. When you are ready to 
install the kit, you will probably need to bend the pins 
in to provide a tighter fit and to insure properly 

soldered connections. This is mentioned in the 
instructions, but I feel it needs to be stressed. The 
connecter hoods will no longer fit over the plugs (also 
mentioned). This is unfortunate, but you should have a 
dust cover anyway. In the end, I think that it is a very 
small price to pay for the dramatic increase in system 
reliability. 

STRANGE PROBLEMS: My system has an Electric 
Pencil Control Key and a special RS-232 brace 
installed. The RS-232 brace needed to be removed 
entirely, and it took 45 minutes to re-adjust after the 
installation. The control key and lower case mod 
requires wires interconnnecting the keyboard compu­
ter with both halves of its housing shell. These facts 
made my installation of the GOLD PLUG 80 a bit more 
difficult. If you have similar modifications to your TRS­
80, be aware that they will impact your installation of 
the GO LO PLUG 80. (For that matter, they could affect 
many other possible mods. That is the danger of using 
non-standard mods.) 

SO WHAT DOES IT MEAN? If you want my advice, I 
would learn to solder, or grab a competent solderer off 
the streets, and install this mod. It works, the price is 
reasonable, and they really ARE gold contacts. Gold is 
the metal of choice in electronic contacts because of 
its resistance to any oxidation and its superior 
conductive qualities. The fact that your TRS-80 
becomes reliable is more than enough reason to 
investigate this hardware enhancement. GOLD PLUG 
80 can be ordered from: 

E.A.P. CO. 
P.O. BOX 14 
Keller, Texas 76248 

If you ·are not ordering the entire set, specify which 
card edge you want connectors for. The company 
accepts check, Master Charge, or Visa. All orders 
except COD are sent first class post paid. (I don't 
know about foreign orders.) 

P.S. Back up your files anyway. It still could be Friday 
the thirteenth. 

Joseph Rosenman 
35-91 161 Street 
Flushing, New York 11358 • 
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Photo 1: Installing the E.A.P. Co. Gold Plug-BO Kit 

MAYDAY. 

The Complete Uninterruptible Power Supply 

" ~E A n 
\ Mf\YDAV011 

The lights blinked - Protect your time and 
even the slightest power failure Investment ­

can ruin a data disk and 
cause loss of the program. 

for more information contact ... 

easy to use· fJlun -Pf~, /Inc.fust plug your computer Into 
Box 210 

MAYDAY.'M New Durham, New Hampshire 03855 

(603) 859·7110 

We honor: (Manufocturing high technology products since 1970) 
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COLOR COMPUTER 


CORNER 

Joseph Rosenman 


What good is a Color Computer? Is it a toy or an 
electronic TV game? A fully functional personal 
computer? Well, it's something of all of these. Then 
again, it can't be classified entirely in any one catagory. 
What makes a computer computer? A computer must 
be able to"compute". That is to say, it must be possible to 
represent a problem in some form where it can be logical­
ly "solved". A computer must therefore have some 
internal language within which to solve problems (or 
manipulate information), and some device(s) that can 
operate on data The device that performs these tasks, 
and lies at the heart of all computing systems, is the 
CPU or Central Processing Unit There are many 
different CPUs around. They differ in both complexity 
and power. Several types are: The Intel 8080 and 
8088, the Zilog Z80 and Z8000, the Motorola 6809, 
the DEC PDP-11, and the IBM 3033. The CPU defines 
the potential power and versatility of the computer. 
The CPU also understands only one "language". This 
language is always the machine language of the 
computer. What's more, this language is almost always 
unique to the particular computer. This means that 
some other special language, or a "higher level" 
language, must translate your instructions or com­
mands into an unambiguous machine language state­
ments (the other choice is to write directly in the CPU's 
native machine language). The Color Computer is a 
6809 based microprocessor, and so only understands 
6809 machine language. Computers also differ in the 
"si.ze" of the information they can handle. Many large 
computers (such as an IBM 3033) use values of four 
bytes or 32 bits as their basic unit. Minicomputers 
often use a 16 bit value. The common unit used in 
microcomputers (including the Z80 and 6809 used in 
the TRS-80 computers) is .the byte, an 8 bit value. 

Another part of every computing system is the 
ability to "remember" data and programs. The part of 
computer systems that perform this function is known 
as memory or RAM (Random Access Memory). 
Computer systems differ in the amount of memory 
they contain. Memory is usually measured in units 
known as Bytes (a byte is a number comprised of eight 
binary digits or bits, and can represent a value 
anywhere between 0 and 255, or -128 to +127). I've 
known of computer systems containing as little as 256 
bytes. Today, it is not uncommon for large computer 
systems to contain as many as 8 MEGABYTES (yes, 
" megabyte" means million bytes). The typical micro­
computer LOntains 64K bytes (65534 bytes). 

Another type of memory is known as ROM or Read 
Only Memory. If a program (a sequence of instruc­
tions) is going to be used all the time, it can be placed 
in special ROM chips in the computer system. If ROM 
chips are used, they usually use up some of the space 
available in RAM. The TRS-80 Model I uses 48K of 
RAM, and (essentially) 16K of ROM. This totals the 
usual maximum of 64K. The Color Computer is similar 
in its design. There is a 16K ROM (only BK for non­
extended BASIC), and upto 32K RAM. The final 16K is 
reserved for the plug-in ROM packs. 

The final feature a computer system must have is 
the ability to communicate. The most common means 
of communication is via the keyboard and CRT screen. 
Today, some computer systems are adding esoteric 
features such as voice synthesis and recognition. Many 
.computers generate a monochromatic display (Black 
and White), or send the information destined for the 
video screen serially (usually via a RS-232C interface). 
The Color Computer is (obviously) a multi-colored 
display. Specifically, it can generate up to a maximum 
of 8 colors (plus black). Some more sophisticated (and 
very expensive) color computer systems can generate 
virtually any color at extremely fine resolution. These 
expensive computers can literally "paint a picture" 
with the detail and quality of a photograph. 

While not essential to fulfill the minimal require­
ments of a computer system, most computers also 
have the ability to print information, and to store 
programs and data in some permanent form (RAM is 
scrambled whenever the computer is turned off). Most 
microcomputers have the ability to store information 
on cassette tape. More sophisticated systems include a 
floppy disk. The largest systems usually include high 
density hard disk and tape storage. The Color 
Computer has the capacity to _use cassette storage, and 
can be upgraded to include floppy disk. 

Included with the Color Computer is a ROM 
containing a high level language, BASIC. This BASIC 
was written in 6809 machine language, and translates 
your BASIC commands into a form the 6809 CPU can 
understand. The BASIC was written by a company 
called Microsolt Microsoft also happened to write the 
BASIC Interpreter contained in the TRS-80 Models I, 
11, and 111. While the languages are not identical, they 
are very similar. Many programs that exist for the 
Models I and 111 will likely work (with a few changes) in 
the Color Computer. Over the course of the next few 
issues, I plan to explore the differences between Color 
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Computer BASIC and the "other'' BASICs, with an eye 
towards translating programs written for other micro­
computers into Color Computer BASIC. 

To begin with, if the program relies on PEEKs or 
POKEs, it is probably a lost cause. Programs that use 
these functions are usually either accessing values 
stored in the Operating System tables, or special 
machine language subroutine(s) that are used by the 
program in BASIC. Since most computers use different 
Operating Systems, and are written for different CPUs 
(and therefore for different machine languages), the 
POKEs/PEEKs will be accessing meaningless informa­
tion. The notable exception is when the POKE/PEEK is 
into Video RAM. In these cases, (and where the 
computer uses Directly Addressed Video Memory), it 
is sometimes possible to"offset'' the addresses for the 
new microcomputer system. 

Software Reviews: 

SECS-Screen Edit Control System 


by Datasoft Inc. 

SECS is a machine language program that acts like a 

special "enhanced" BASIC. Let me start off by sharing 
my general conclusions. If you own a non-extended 
version of the Color Computer, the SECS program is a 
terrific piece of software to acquire. If you do own the 
Extended BASIC, the SECS program offers several 
interesting features that might be worth your while. 
The SECS program includes several powerful subrou­
tines for graphic displays. While many of the routines 
are similar to Extended BASIC routines, several are 
unique to the program. It is very unfortunate that the 
SECS program disables the Extended portion of 
Extended BASIC (of course, only temporarily). 

One special feature of the SECS program is the 
ability to re-map the structure of the characters. In 
other words, it is possible to re-form the appearance of 
all the displayable characters any way you want to by 
adding or deleting the dots that comprise that 
character. Of course, when you change a character into 
another type, the original is no longer available. If you 
are into hieroglyphics, you should gain endless hours 
of fascination with this feature. Fortunately, it is also 
possible to save the new character set just created (on 
cassette tape) . 

In addition to the editor functions, SECS features a 
greatly enhanced SET command. This command has a 
multi-variable field to permit complex line formation. 
It is possible to specify the exact position, color, and 
character. The SECS program comes with a short 
demonstration program that generates a dazzling 
display. The SECS program is available on cassette 
tape, and comes with a short descriptive booklet 

Our origional Super Utility was hard to beat- we tried anyway. Now Kim Watt 

of Breeze Computing, Inc., offers you SUPER UTILITY PLUS; an exceptional 

completely rewritten program. including in excess of70 possible programming 

selections. In' addition, it now operates on Single or Double Density throughout 

a ll program ut ilit ies. Truely the " Utility of Utilities". 


Listed below are only the highlights of Super Utility Pius's outstanding 
features. 

TAPE COPY 

ZAP - Read. wrHe. or verify !apes 

- Read and/or modi fy data in HEX. ASCII. - Bit by bit copyi ng roul ine - purchaser use 


DECIMAL BINARY o< OCTAL 
 DISK REPAIR 
- Search rou tine: locates highest or lowest - Repair HIT and GAT sec tors and Boot 


configured track. search d isk for byte list. - Co mplete di rectory check 

ASCII. string word list. or encripted code - Recover killed files 


- Display seclor (disk. fil e. memory - Read protecl un·read protector move directory 

- Compare. copy. verify. and ze ro disk seclors - C lear unused en tries 


PURGE - Advises o f all inactive files 

- Full sc ree n ediling kil l control MEMORY 
- Complete disk directory - Display. move. test. compare. zero. e11.change. 
- Zero unused directory entries o r unused disk inpul or ou tpul a byte lo any port 

granules - Exchange. jump to. reverse. fill string search 
- Compute existing passwords or load/write ent ire r.ectors to/from memory 
- Change disk nam e, date. passwords. au to FILE 


command and me pa ramete rs 
 - Display. compare and copy file sectors 
FORMAT - Locate free space. files. drive status 


- Standard format or for:-.1at wit hout erase - Create files and clea r files from disk 

- Special format 
 CONFIGURE SYSTEM 
- Build forma t track - Custo m config ure S/ U Plus to you r system 

- Software bu lk e rase 
 - Single or double de nsity in any combinaliQn. 

DISK COPY s·· drives. selec t your o perating system boot. 

- Standa rd copy wit h o r Without format upper o r lowe r case. high speed clock. single 

- Special Copy (to back up many protecied or double headed drives. or co nfigu re your 


disks) - purchaser use on ly printe r 

II yo u want~-o re info. send for complete oveiview. Or. if your a lready as excited abo ut S upe r 
Utility Plus as we are • send c hec k or M.O . for $74 .95, plus $5.00 shipping and handling to: 

BREEZE COMPUTING, INC. 
P.O. Box 1013 •Berkley Michigan 48072 

•Michigan re siden ts e nclose add itional 4% sales tax. foreign ord ers enclose S 10.00 shipping and 

..._hand ling C.O.D. orde rs may order by calling us al (3 13) 288·9422 ,,. 


• 
HOW ACCEL2 WORKS : 

TRS-80 Model I/Ill BASIC Compiler : 
• 

ACC EL2 uses a novel transla lion technique !hat keeps code growth down and insures : 
highest compatibility with BASIC source programs while giving huge speedups. Only a • 
carefully chosen subset of BASIC instruclions is lranslated . The non-compilable state · 
ments are left in the compiled program in their original source form and at run-lime areac· 
tually given to the BAS IC interpreter to execule . Program !low may flip in lo direct execu tion 
al the compi led machine instructions and then flop .back to interpretation many ti mes dur­
ing execu tion . 

Why Comp1la t1on improves perlormance . 
"Name1Resolut1on Term given 10 tile process ol 1den11tymg 111e value ol a variable given 11s 

name As a program run s. the 1nterpre1er builds a d1ctt0nary cons1s1tng al a cl'lam of items 
each contammg a variab le name . data type and current value Every 11me a variable 1s !o be 
resolved the interpreter mus! seq uen11ally search tl'11s dict ionary By contras! . ACCEL2 builds 
the variable d1c11onary once at compile llme and tl'lereal1er can reler to the va riable names Oy 
direct address . w1111 no run·t1me search 

"Lme Resolution Ille 1n1erpre1er l'las to lake lhe hne·numoer loflowmg a GOTO or GOSUB . 
convert 11 10 binary. and then search the program sequentially to lmd the target lme Al 
comp1le·t1me ACCEL2 generates single mac11me-mstruc11ons for GOTO or GOSUB using the 
actual address ol the 1arge1 hne For Ille mterpreler. Doth name resolution and llne resoluflon 
gel slower as the program get s more complex. whereas lor comp iled code ll'lese two operations 
are independent ol program size or number ol variables • 

·compu1a11ona1 Opera11ons Tile interpreter mus! parse each statement every time . hnd me 
one·byle cOdes that correspond 10 the opera1t0ns . look ahead to Ille nexl operalor to establish 
Ille precedence rules and check for dala ·type mismatch and conversion Constanis must be 
converted Irom charac ter slnngs lo internal binary But under ACCEL2 cons tanls are converted 
and embedded r1g11t m lhe ZBO mstruc11on stream . and operallons are lranslaled once and tor 
all al comp1le· t1me into sequences ol calls to ROM or lhe run -11me component INTEGER opera· 
lions are aclually turned mto directly execu ting stra1ght· ltne zao code' 

The result is a mixture of BASIC statements and machine language instructions . usually 
not more than 1 '/1- 2''1 times the size al the original but running much laster (can be 
50-100 times as last with some programs) . 

ACCEL2 : 32K TRS ·BO Model II Ill . Compiles selected subset in all variable types . local and 
global compilation options . output save to ES / F wafer. di sk under TASDOS . NEWDOS . 
NEWOOS / 80. 

, $88.95 + $2 .00 shipping 

Developed 1n Bntatn ALLEN GELDER SOFTWARE Masterchar9e/ VJs.a •1
by Southern Soltware . Box 11721 Matn Post Office CA adcff;'TA •Joseph Rosenman San Francisco. CA 94t01 • 

14151387-3131 •35-91 161 st Street TRS·BO . TRSOOS Im RadioShack it~ Stringy/ Floppy tmexatron me NEWDOS tmApparat. Inc : 

Flushing, New York 11358 • 
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SOFTWARE REVIEWS 

The System Diagnostic Program 


Elliott Forman 


"System Diagnostic" is program that completely 
tests the TRS-80 microcomputer. It comes in two 
versions, for the Model I or Model 111. The version I am 
testing is for the Model I, but I understand that the 
Model 111 version is essentially the same. The System 
Diagnostic program was written by Hubert S. Howe, J.r. 
and is distributed by Howe Software. The program 1s 
supplied on cassette and costs $99.95. Included with 
the program is extensive documentation, and thorough 
explanations for use with the program. One of the 
outstanding features of this package is the detailed 
explanations that are included with the tests. Useful 
hints and some technical information are included to 
assist the user in understanding the TRS-80 and the 
problems that could occur with it 

The program exercises every aspect of the TRS-80, in 
order to discover any hidden or obvious defects. The 
program can be run with individual tests, or in a 
continuous test mode. Since several of the tests require 
operator assistance, the individual test mode is the 
only way to completely test the system. 

Description of Tests 
When the program first begins, it requests a" system 

inventory". The system parameters it requests are: 

(1) RAM SIZE (16K, 32K, or 48K)? 
(2) CASSETTE RECORDER (Y/N)? 

(3)' LINE PRINTER (Y/N)? 

(4) UPPER/LOWER CASE (Y/N)? 
(5) RS232C INTERFACE (Y/N)? 
(6) DISK DRIVES (Y/N)? 
(7) HOW MANY DRIVES (1-4)? 
(8) OUTPUT TO PRINTER (Y/N)? 

The final question will ·allow any error messages to 
be line printed as well as displayed on the video. Any 
peripherals excluded from the list will not be tested. It 
is possible, however, to re-specify the inventory. 

Some of the tests have multiple options. When you 
select the individual test mode, you are offered a 
selection of 8 tests, or the option of returning to the 
main menu (to exit, respecify system inventory, or 
select continuous testing). The Individual tests include: 

(1, ROM 
(2) RAM 
(3) Video Display 
(4) Keyboard 

(5) Line Printer 
(6) Cassette Recorder 
(7) Disk Drives 
(8) RS-232C Interface 

The ROM Test 
This test checks to see if the ROM (Read Only 

Memory) in the Keyboard section is correct. It does this 
by calculating a "checksum". Each 4K ROM segment is 
tested separately. Radio Shack has produced several 
different ROM versions, and each yields a different 
result. While the documentation doesn't say so, I 
assume the program compares the checksum test 
results against the various known correct answers. 

The RAM Tests 
These tests provide an indication of whether the 

RAM (Random Access Memory) is operational. There 
are four different tests: 

(1) Non-Destructive 
(2) Complete 
(3) Glitch 
(4) Refresh 

The Non-Destructive test is a rapid test upon each 
memory location. The contents of the location are 
saved, the byte is tested, and the contents are restored. 
If any byte is consistently bad, this test will identify it 

The Complete test takes much longer. It tests 
memory from the end of the program to the end of 
memory. All the memory tested is "destroyed". This 
means that any information stored there has be erased. 
This test works by filling memory with every possible 
number (from Oto 255), then checking that memory is 
indeed filled with the correct number. 

The Glitch test is one of the more inventive. It 
calculates a RAM checksum, then simulates the starting 
and stopping of all the peripherals. What you hear is a 
steady click from the expansion interface. Suddenly, all 
your disk drives turn on. The RAM checksum is 
recalculated. If the two results compare, your system 
passes the Glitch test 

The Refresh Test is one of the more important tests. 
In order for memory to work correctly, it needs to be 
periodically "refreshed" by the CPU. This is because 
the TRS-80 uses "dynamic'' memory instead of"static" 
memory. If memory is not being refreshed properly, it 
will be unable to store information reliably. 
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A small business needs 
a word processing system 

with a small price tag. 

~~ ... 

GO "·~~~~ · ~ 

PIGGYBACK! ·1~ 
t> \~ 

Owning a small office computer can make 
sense by saving time. But its software system 
should make sense too-it should be inexpen­
sive, easy to use, perform routine office chores. 
It should be Kwikrite. 

Kwikrite consists of an instruction manual 
and 5114 " floppy disk, programmed for TRS-80 
Model I and Model III, but it is adaptable to most 
small computers. It will write form letters with 
customized inside addresses and salutations; 
print out continuous labels; write standardized 
report pages (manuals, manuscripts, etc.); and 
create title pages for those reports, properly 
centered and spaced. 

Kwikrite is so easy to use that you can begin 
operation immediately. And it is so inexpensive, 
it will quickly pay for itself. 

So send today for Kwikrite, the system that 
makes sense. 

The Kwikrite program requires 16K (1) disk, 
written in BASIC, source code is easily modified 
for tape. It costs $37.50 plus $2.00 for shipping. 
MasterCard or VISA accepted. Catalogue of other 
software available free. Send order to: M. B. Rowe 
& Associates; Suite 1, Southgate Office Building; 

, 716 Fourth Street s.w.; kwik.Iite 
·Hickory, North Carolina 
28601; 704-328-2386. $37.50 

~ -~" . ~~A 
CEnTRDnlCS ~~~'?--WI 

ADD lowercase with our 
PLUG-IN piggyback boardl 

9WX7H Dot Matrix $135 

5WX7H Dot Matrix S 95 

TWO complete character sets on board : 

96 character ASCII PLUS choice of 

128 character APL, TRS-80/H-19 Graphics or 

Scientific. (Customer defined: add $50/set) . 


Most printers convertible: specify logic board I 


SYDll•YUZ: 

S11o1t C011..1atlwelyl 


D SE Digitlll Systems Engineering 
12503 Klftl'S Lake Drive, Reston YA 22il1 (703) 121-2114 

IL.SO AYAUll.f: New Centronics and Integral Data Systems prin1ers at 
15-20% bt1l1N list; aJso, used prin1ers ct several makes. Clll tor llloin.,..11 

MaslerCard . VISA. Check , MO. PO All producls waranleed 90 days 

YOU'RE OUR PATIENT... 


MEDICAL & 
DENTAL SYSTEMS 
• Appointments 
• Master Records 
• Private Billing 
•ADA or AMA 

Claim Preparation > 
• Di.agnostic and 

Treatment Records 
• Recall and more 

• Apple Il • TRS-80 • Apple I I I 

CHARLES MANN & ASSOCIATES 

Micro Software Division 

55722 Santa Fe Trail 


Yucca Valley, CA. 92284 

(714) 365-9718 
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The Video Tests 
The Video tests (there are three of them) examine 

specific aspects of the CRT display. i:-wo of .these tests 
require that the you examine the display in order to 
verify the correct appearance of the tests. 

(1) Character Generator Test: This test will display 
every character that can be generated. If any of the 
characters appear mal-formed, it probably means the 
character generator chip needs replacement. 

(2) Video RAM Test: This test will fill the video RAM 
with every possible displayable charactf?r, then verify 
the results. Video RAM is located away from normal 
RAM, so must be tested separately. While the test is 
running, you will see the display fill with all the 
different characters. . 

(3) Video Signal Test: This test fills the screen w1.th a 
"centering box". If the box isn't c~ntered or. the Imes 
aren't straight, your TRS-80 might require some 
adjustment. 

The Keyboard Test 
This test verifies that each key is connected in the 

proper location, and that there are no intermittent 
short circuits. This test works by having you press the 
correct key when the program instructs you to. The 
program will examine every key on the keyboard. 

The Line Printer Test 
This test will print a line of each character. You must 

then examine the line to make sure the characters were 
printed correctly. 

The Cassette Test 
This includes a pair of tests: Read and Write. The 

Write test will write out 16 blocks of data (each 
including every possible byte), along with sync and 
leader. The Read test will read back the results of the 
Write test, and verify the data. 

The Disk Drive Tests 
This series of tests _is very extensive, and they 

throughly exercise the disk system. Along with tests, 
there is a large section in the documentation to explain 
the working of the disks. The individual tests include: 

(1) Drive Select and disk controller functions 
(2) Track seek and verify read 
(3) Formatting 
(4) Read/Write/Verify all tracks and sectors 
(5) Read/Write/Verify without erasing 
(6) Disk Drive Timer 
(7) Disk Head Cleaner 

In order to test a drive, you must select: 

(1) Drive number (0-3) 

(2) Track Count (35 or 40) 
(3) Stepping Rate (12, 20, or 40 ms) 

Individual Disk Tests 
(1) Drive Select and Disk Controller Functions: This 

test determines whether the drive logic is at all 
functional. If this test fails, it is likely that the drive is 
not communicating with the computer, or the circuit 
board is defective. 

(2) Track Seek and Verify Read: This command will 
read every track sector by sector, verify the track can be 
read and display the contents. The tracks are read in 
the ~rder O, 34, 1, 33, 2, 32, etc. (on a 35 track diskette). 

(3) Formatting: This test doesn't test the drive, but 
the characteristics of the diskette. Specifically, the 
format and ID information is displayed for each sector. 

(4) Read/Write/Verify all Sectors: This test will write 
a test pattern to every sector of a diskette, then read it 
back again. 

(5) Read/Write/Verify without erasing: This test 
performs in the same fashion as test 4, except the 
contents of each sector are first saved, then restored 
after the test. 

(6) Disk Drive Timer: This test determines the speed 
of the drive. The speed is displayed both as a number 
(in RPM) and graphically. The test will continue until 
you terminate it. 

(7) Disk Head Cleaner: This isn't really a test, but an 
assist in drive maintenance. This will simply cause the 
drive to spin while a disk head cleaner is inserted. 

The RS-232-C Tests 
The RS-232-C Interface is the Serial communication 

device that may be installed in the Expansion Interface. 
It is usually connected either to a mo.dem or to a serial 
printer. There are five test included: 

(1) Connector Test 
(2) Transmit Data Test 
(3) Framing Test 
(4) Data Loop Test 
(5) Baud Rate Generator Test 

(1) Connector Test: This tests whether or not a good 
connection between the RS-232-C board and the 
Expansion Interface exists. The connection often is 
faulty, and this test quickly determines whether or not 
the contacts are good. 

(2) Transmit Data Test: This test attempts to transmit 
information through the special communications chip 
in the RS-232-C, the UART (Universal Asychronous 
Receiver/Transmitter). 

(3) Framing Test. This test determines whether or 
not the" communications protocol bits (start/stop)" are 
in the proper relationship with the data bits. (All serial 
communication occurs via bits, not bytes.) 
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TRS-80/RS~l32 · ADAPTER: Connect RS-232 printer 
to line printer port on Mod 3 or Mod 1 Expansion 
Interface. No software driver required. Leave s 
TRS-80 RS-232 port free for mod em use. Set at 1200 
baud, or specify rate (300-9600). TU8014, $69 .95 . 
MX-80 FRICTION FEED: Upgrade to use single s heet, 
tractor, or roll paper with MX-80 . In sta ll in 15 
minutes, using only screwdriver and pliers. No 
drilling or cutting. FFU/80, only $69.95 

Virginia Micro Systems, 14415 Jeff Davis Hwy 
Woodbridge VA 22191, (703)491-6502 

Add $2 P&H. Mail order onl • VA Residents add 4% 

DOSPLUS OWNERS ~ 
Our brand-new, expanded user's manual 

will provide you with greater in-depth 
information on all versions of DOSPLUS. 

Over 160 pages of documentation, yours for 
only $29.95. To order, call 1-800-348-8558. 

MasterCard and VISA accepted. 

ADVANCED OPERATING SYSTEMS 
450 St. John Rd.• Michigan City, Indiana 46360 

(4) Data Loop Test. This test transmits a 64 byte 
sequence via the RS-232C. The data stream should be 
echoed back to the video screen from the modem. A 
visual inspection of the sequence will reveal any errors. 

(5) Baud Rate Generator Test. This test will verify 
that the different baud rate settings are operational. 

Continuous Tests 
The 	continuous test mode includes: 

(1) Rom Checksum Test 
(2) 	 RAM Tests: 

Non-Destructive Test 
Complete Test 
Glitch Test 
Refresh Test 

(3) Video Ram Test 
(4) 	 Disk Drive Tests: 

Drive Select and Disk Controller 
Track Seek and Verify Read 

Formatting 

Read/Write/Verify without erasing 


(5) 	 RS-232C Tests: 
Connector Test 
Transmit Data Test 
Framing Test 

The continuous tests will repeat-continuously. 
Only one disk drive can be tested at a time. 

Evaluation 
The System Diagnostic Program is a thorough test of 

the TRS-80 system. While no test could possibly cover 
EVERYTHING, this one comes close. The differenttests 
are arranged in a logical fashion and are easy to use. 
The documentation is virtually a small book, containing 
a fund of useful information about the TRS-80 periph­
erals. Every TRS-80 system could use a reliable indica­
tion as to whether or not it is fully operational. I strongly 
recommend this program to other TRS-80 users. • 

5,000,000/20,000,000 BYTES 
From Micro Mainframe 

10 MEGABYTE HARO DISK DRIVES. with REMOVABLE Cartridges, For Models I I II I Ill ($5,995/$8990). 
SERIES Ill H. Model Ill with 5,000,000 byte hard disk drive(s) ($6,995/$9,095) or add to your Model I /Ill ($3, 795). 
SERIES Ill F. Model Ill with a controller board (available separately) and operating system which allows you to start 
with. or move up to, dual-headed or eight-inch floppys. 

From AT-80 
GLB& - $149 - Radio Shack General Ledger 1.1 with over 30 added features; including a general ledger, classified bal­
ance sheet, check register and options to use an "automatic" account number or re-do an entry or document. 
ARB& - $199 - Radio Shack Accounts Receivable 1.2 with automatic posting of standard monthly amounts. 

GLIM! - $49 - Convert your General Ledger 1.1 to GL80. Typical user comment: "Takes half as much time." 
AR/Ml - $49 - Convert your Accounts Receivable 1.2 to AR80. Typical user comment: "Saves hours." 
GL/MI and AR/Ml require proof of purchase of the original programs, or, send a disk copy of the original programs for 
conversion at no additional charge. Documentation (apply to purchase) - $5.00 each. 

FTDEM080 - $12 - Displays and Executes the NEWDOS /80 Appendix A programs/ keyboard entries. Requires 32K. 

NEWDOS/80 - $135 LDOS - $135 EPSON MX-70/80/FT - SCall FRICTION KIT - $49 

AT-80 3827 Dismount Dallas, Texas 75211 (214) 33~0498 
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THREE BASIC PROGRAMS 

Gordon Speer 

SPELLOUT 

If you like special effects, here is another one. It 
spells out a message by bringing the letters in from any 
of the four directions as if they were anagram (or 
scrabble) letters being physically moved. If you 
haven't done this yet, try it. You don't have to do all 
four directions. Any one will give you the idea. Notice 
that to bring the letters in from the left side, you must 
spell the message out backwards. 

100 SPELLOUTI 

110 CLEAR 1000 'STRING SPACE 
120 LET M$="H &e COMPUTRONICS" 
130 LET L=LEN(M$) 'LENGTH OF THE MESSAGE 
140 CLS 
150 REM FROM THE TOP 
160 FOR N=l TO L 'CHARACTER NUMBER IN MESSAGE 
170 FOR V=0 TO 8 'LINE NUMBER 
180 IF V=0 THEN 200 
190 PRINT @(V-1)*64+32-L/2+N, II II; 

200 PRINT @ V*64+32 -L/ 2+N,MID$(M$,N,l ) ; 
210 NEXT V,N 
220 FOR DELAY=l TO 1000 :NEXT 
230 CLS 
240 REM FROM THE RIGHT 
250 FOR N=l TO L 
260 FOR X=63 TO 32-L/2+N STEP -1 
270 PRINT @512+X,MID$(M$,N,l )+" "; 
280 NEXT X, N 
290 FOR DELAY=l TO 1000 :NEXT 
300 CLS 
310 REM FROM THE BOTTOM 
320 FOR N=l TO L 
330 FOR V=l5 TO 8 STEP -1 
340 IF V=l5 THEN 360 
350 PRINT @(V+l)*64+32-L/ 2+N, II II; 

360 PRINT @ V*64+32-L/ 2+N,MID$ (M$,N,l ) ; 
370 NEXT vIN 
380 FOR DELAY=l TO 1000 :NEXT 
390 CLS 
400 REM FROM THE LEFT 
410 FOR N=L TO 1 STEP -1 
420 FOR X=0 TO 32-L/ 2+N 
430 PRINT @5ll+X," "+MID$(M$,N,l); 
440 NEXT X,N 
450 FOR DELAY=l TO 1000 :NEXT 
460 CLS 
470 GOTO 140 

CURRENCY 

If you have occasion to travel in a foreign country, or 
work for a bank where foreign money is exchanged, or 
for a company doing business beyond your national 
borders, you might like a handy-dandy money conver­

ter to figure how much something is in "real" money. 
(That is what we call our greenbacks when we are out 
of the country!) 

This program converts any amount in one country's 
currency to an equivalent amount in any other country. 
In case you are a novice at this sort of thing let me 
remind you that all the rates of exchange cha~ge daily 
or oftener. Those given in the program are from July 
1981, when this program was written. The rate for each 
country listed in the data statements is the value of 
one unit of foreign money in U S Dollars. 
100 'CURRENCY 
110 CLS 
120 CLEAR 1000 
130 DEFSTR C 'ALL C'S ARE STRING VARIABLES 
140 DIM C(l5),CU(l5),R(l5) 'COUNTRY,CURRENCY,RATE ($/ UNIT) 
150 LET N=N+1 
160 READ C$ (N),CU$(N ) ,R(N) 
170 IF C$(N)="OUT" THEN 250 
180 GOTO 150 
190 DATA AUSTRIA, SCHILLING, .0712,BELGIUM,FRANK, .0305 
200 DATA CANADA,CANADIAN DOLLAR, .81,ENGLAND,POUND,2 .l 
210 DATA FRANCE, FRENCH FRANC , .196,GERMANY (WEST),MARK, .49 
220 DATA HOLLAND, GULDEN, .452,ITALY,LIRE, .00105 
230 DATA SWITZERLAND, SWISS FRANC, .54,UNITED STATES,DOLLAR,l 
240 DATA OUT,OF,0 
250 LET N=N -1 'NUMBER OF COUNTRIES 
260 PRINT " C U R R E N C Y C 0 N V E R T E R" 
270 PRINT " CHOOSE ANY TWO COUNTRIES, BY NUMBER" 
280 PRINT 
290 FOR I=l TO N/2 
300 PRINT I;C(I);TAB(32)N/2+I;C(N/2+I) 
310 NEXT 
320 PRINT 
330 INPUT "FROM,TO";A,B 
340 IF A> NOR B> NTHEN 330 
350 PRINT @768,STRING$(32,32); 
360 PRINT @768,; 
370 INPUT II AMOUNT"; x 
380 IF X> 1 THEN LET CS(A)="S" ELSE CS(A)="" 'PLURAL 
390 IF X*R(A)/R(B) > 1 THEN LET CS(B)="S" ELSE CS(B)="" 
400 LET CS(8)=" " 'PLURAL OF LIRE IS LIRE 
410 PRINT C(A),,C(B) 
420 PRINT X;CU(A);CS(A);" EQUALS" ; 
430 PRINT USING"######## .##" ;X*R(A)/ R(B); 
440 PRINT ";CU(B);CS(B)II 

450 GOTO 350 

DENSITY 

One of the favorite exercises in the teaching of 
metric system units in science classes is a determina­
tion of the density of a small metal object, such as a 
short piece of wire, or a ball bearing, or a rectangular 
block. The student can then check his/her answer 
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against a table of known values to see how close it is. I 
like to give students an opportunity to use a computer 
when its power, speed, and accuracy can really be 
impressive, and this is as good a time as any. The 
program not only does their calculation for them, it 
presents their answer on a scale next to the known 
densities for the materials they are using so they can 
see how close they came. 

100 I DENSITY 

110 CLS 

120 CLEAR 1000 

130 LET PI=3 . 14159 

140 LET D$=" ENTER DIMENSIONS IN CENTIMETERS" 

150 PRINT :PRINT : INPUT" BLOCK, CYLINDER OR SPHERE (B/ C/ S)"; Q$ 

160 IF Q$=" B" THEN 240 

170 IF Q$="C" THEN 290 

180 IF Q$ <> II S" THEN 110 

190 I SPHERE 

200 PRINT D$ 

210 INPUT "DIAMETER OF THE SPHERE"; D 

220 LET V=4/ 3*PI*(D/ 2)C3 ' VOLUME 

230 GOTO 330 

240 'BLOCK 

250 PRINT D$ 

260 INPUT "LENGTH, WIDTH, HEIGHT OF THE BLOCK";L,W,H 

270 LET V=L*W*H 

280 GOTO 330 

290 I CYLINDER 

300 PRINT D$ 

310 INPUT "DIAMETER, HEIGHT OF THE CYLINDER"; D, H 

320 LET V=PI*(D/ 2)C2*H 

330 INPUT II MASS (IN GRAMS) II; M 

340 CLS 

350 PRINT @200, "THE DENSITY OF THE OBJECT IS "M/ V 

360 IF M/ V < . 5 OR M/ V > 13 THEN END 

370 PRINT 

380 FOR N=l TO 13 

390 PRINT USING"###"; N; 

400 PRINT" 
 II • 

410 NEXT N 
420 LET Y=l8 'VERTICAL POSITION 
430 FOR X=5 TO 125 STEP 10 
440 SET(X,Y) 'DRAW THE SCALE 
450 NEXT X 
460 DATA WATER,l,512,ALUMINUM,2 .7,521,IRON,7.8,545 
470 DATA BRASS,8 .6,552 ,LEAD,11 .2,564 
480 DATA QUIT,0,0 
490 READ S$,D,P 'SUBSTANCE, DENSITY, POSITION 
500 IF S$="QUIT" THEN 540 
510 SET (D* l0 -5,22) 'PLOT DENSITY OF SUBSTANCE 
520 PRINT @Pk* 

Gordon Speer 
3304 Woodlawn Road 
Sterling, IL 61081 • 

AT LAST! 

Ma ss production prices for high quality software. Buy direct and save 50%. Also 
available lor CPM and HODS. 

DATA BASE MANAGER Mod I & Ill $69. $149 (48K) Mod-II $199 
Maintain a data base and produce reports. all without user prog ramming. Deline 
fi le parameters and report formats on-line. Key random access. last multi-key 
sort. field arithmetics. audit log, label. No lime-consuming overlays. 500 happy 
useP'S in one year . Mod-It and 48K versions have over SO enhancements. including
40 fields maximum. ·wM-M2 is great'" - 00-US. 

AIR Mod-I $69 Mod-II $149 Mod-Ill $69 
Handles rnvorces . statements. aging.sa les analysis . credil checking. forms input. 
and order entry Unlike other accounts receivable programs. ours can be used by
doctors. slore managers. etc. 
WORD PROCESSOR $49 
Centers. justrfies. indents. and numbers pages. Mod-I version features 
upper /lower case without hardware modification• File merge option available. 
MAILING LIST Mod I & Ill SS9. $79 (48K). Mod-II $99 
The besl' Compare and be selective. Includes forms inpul. !;-digit selection code. 
zip code exlensron. sort on any field .and multiple labels. Who else offers areport 
wrrler and merges with word processor? 

INVENTORY Mod I & Ill $89. $109 i48K) Mod-It $t49 
Fast key random access. Reports include order info. performance summary. EOQ 
and user-specified reports. Many peop/r, have converted to our system• ··Next to 
impossible to damage the file .·· 

GL. AI R. AI P. PAYROLL Mod-II S t29 each 
Integrated accounting package. 100. page manual. As opposed lo Osborne·s slow 
binary search and 64 column screen. we use last ISAM and BO columns. Dual disk 
and TRSDOS required . 

L216 $59 
A cassette package ol 10 business programs for Level II 16 K systems. Includes 
word processor and dala base manager. Poker game $19. 

Mosl programs are on-lrne. interactive. random-access . bug-lree. documented. 
and delivered on disks. Mod-I programs require32K TRSDOS. we·re #1 rn business 
sofl ware-don 'I let our low price fool you' Ask for our free 20-page catalog rl 
you're strll nol convinced . Compiled versions are available. 

MICRO ARCHITECT. INC. 
96 Dothan St. . Arlington. MA 02174 

TIME ••• 

METHUSELAH '" has time for you 

and your TRS·80' 

The name Methuselah has always been associated with long life. !h.e Methuselah 
computer clock boa rd with its 24 hour clock a nd its perpe tual ca lenda r 1s indeed worthy 
of the title . Methuselah puts state of the a rt technology into action with theo": board fo ur 
yea r lithiurli battery back-up to ~eep it running even when Y?,Ur co"'!puter 1s off. Th~t 
means no more fooling around with the software or hardware clocks that become Rip 
Van Winkles when the computer is reset or turned off. 

Methuselah has many other timely features . Software patches keep the .oqsand BASIC 
time and clock commands ticking. Only two screws mo~nl Me~huselah m~1de the expan ­
sion interface without soldering, clipping, cutting, or JUmpermg. There. is even a spare 
1/ 0 port und four different interrupts available for people who love to linker. 

SPECS: 	MM/ DDI YY, HH:MM :SS and day of the week . Four year. litnium battery 
back·up. Crys tal controlled timing (adjustable 32.768 oscillator). Twenty four 
hour clock and perpetual calendar. 

Send check or money order to: M-Sl . $97.00 
(add S4.50 P a nd HJ 
S-Sl . . $17.50 
(add $2.50 P and Hl 
(If you wish to use Methuselah 
and the RS-232 board (26-1t45) 
together, order this option which 
includes a new cover and con­
nector.)

NDMDESIGNS
[[J~[[IJ 

WI residents add 4% sales t.ax . 

15330 W. North A.-. . 


W•uw•tou. WI 53213 

METHUSELAH Is • 

(414) 259-0120 

0 11e1 Tiii ""'h Co1p 
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QUESTIONS AND ANSWERS 

Conducted by Hubert S. Howe, Jr. 

QUESTION 
from M. I. Stewart, 1171 Carey Road, Oakville, Ontario, 
Canada L6J 2E3: Although I have had a Model I, Level 
II, 32 K one-disk system for some time, there are a 
number of queries that I have: 

1. How do you eliminate the superfluous protected 
programs from the TRSDOS 2.3, once these are 
transferred to a disk on which you wish to save 
programs. Specifically, BACKUP, FORMAT, and BASICR? 

2. How do you transfer machine language programs 
from disk to tape? 

3. How do you protect two or more areas of high 
memory for different routines? 

4. How do you determine the address of a tape­
based SYSTEM tape, to enable it to be transferred to 
disk by TAPED I SK? 

5. How do you transfer from tape to disk programs 
which have automatic loaders, such as SARGON II? 

I feel I know my system very well and have studied 
the manual. I just do not seem to find the answers to 
these questions. They seem natural questions, and I 
am sure they are somewhere in the manual. 

ANSWER 
These are all good questions, but I don't think you'll 
find the answers in the manual. 

1. To eliminate these superfluous system programs, 
you need to know the passwords. Here, happily, the 
passwords are easy: they are simply the names of the 
programs! (The password for BASICR is "BASIC".) 

If this doesn't work, the easiest solution is to get a 
disk operating system like N EWDOS or N EWDOS/80 

which can read or kill programs without checking the 
passwords. N EWDOS also provides various utilities like 
SUPERZAP, which allow you to patch the disk to 
change the passwords of unknown programs into 
known values, so they can be eliminated. 

2. Transferring programs from disk to tape requires a 
machine-language program that can write SYSTEM 
tapes. I always use MON-3 or MON-4 for these 
purposes, since I wrote them, but TBUG also has such a 
command. You will still have to know the starting, 
ending, and entry addresses, and again these can be 
discovered using the NEWDOS utility LMOFFSET. 

3. There is no way to protect two or more high 
memory areas. This means that all your high-memory 
subroutines .must go into a single protected area If two 
or more programs have to fit into the same area, they 
will either have to be loaded each time you want to use 
them or rewritten so that they do not overlap. 

4. Determining the addresses of a tape-based 
SYSTEM tape requires a utility that reads these values. 
Again, these exist either in MON-3 or MON-4 or in 
NEWDOS's LMOFFSET. 

5. You can't transfer tape programs to disk if they 
have an automatic loader, and in fact that is the whole 
point of the automatic loader. Companies that market 
products like this want you to buy another version for 
disk. Defeating this requires writing your own program 
to read the cassette, then figuring out what they have 
done to confuse you and putting the program into 
understandable form. It can be done, but it is much 
more time and effort than simply buying · the disk 
version. • 

. :: · ''. "'':''• 111 -
TRS-ao · Color Computer With 26 - 1062 26 - 4002 

Extended Color BASIC Model Ill 16K RAM Model II, 64K 
Model Ill, BASIC 

$825.00 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTER 
CHARGE. SHIPPING COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES. 
PAINTERS. PERIPHERALS, AND SOFTWARE · YOU NAME IT, WE'VE GOT IT. WRITE 
OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
(313) 439-1508 (313) 439-1400 

c & s ELECTRONICS MART IS AN AUTHORIZED TRS so · SALES CENTER STORE #R491 

62 



> 

PR®AAMMER 
TAKE IT ... 

IT'S ALL YOURS 
If you're freelancing software ~~ 
today, or want to freelance ~off 
it tomorrow, look to ~~~~€ u~S 
PROGRAMMER for C 6 \SS \'!J.QO 
the latest · l\}S~ $ 
markf?t reports. 

PROGRAMMER gives you tips on what's 
selling and why. Features on languages, 
solutions to your programming problems; 
columns from working programmers. 

Finally, a newsletter that's geared to your interests. 

D CHECK HERE FOR SAMPLE ISSUE JUSf $2.00 

Send check or money order to: 

6MONTHS 
S/3.00 

PROGRAMMER 
P.O. BOX 3210 

MANCHESTER, N.H. 03105 

ADDRESS: 

CITY:________STATE:_· ___ZIP:____ 

PROGRAMMER-The $100 information package for $13.00 
0-1 

™TRSSO color 

From the January 1981 issue of the CSRA Computer 
Club newsletter: 

magazine seems to be the only source so far 
of technical informations on the TRS-80 color 
computer <@. Devoted to SS-50 6800 and 
6809 machines up to now, 68 Micro Journal 
plans to include the TRS-80 6809 unit in 
future issues ..,/"'v-..._,....-J,.,-. . 

To get the MOST from your 6809 CPU • This Is the 
BEST SOURCE! The ONLY Magazine IOI' the 8809 
Computer. Months Ahead cl All Others! 

There was some amusement at the Novem­
ber meeting when the Radio Shack repre­
sentatives stated that the software in ·the 
ROM cartridges could not be copied. This 
month's 68 Micro Journal reported they had 
disassembled the programs on ROM by 
covering some of the connector pins with 
tape. They promise details next month. Never 
tell a hobbyist something can't be done! This 

68 MICRO JOURNAL 
5900 cassandra Smith 

HIXSON, TN 37343 

, USA 
1 Yr. - $18.50 2 Jr. - $32.50 3 Yr. - $48.50 

'Foreign Surface Add $12 Yr. to USA Price 
Foreign Air Mail Add $35 Yr. to USA Price 

"Canada & Mexico Add $5.50 Yr. to USA Price 

. _ . 

lJ 
' 

· 
c\r;x_. ; ,_ ·
~· '. 

ectronrc 
Astrologers· 
e 

0~ cast an aceurate birth chart for 
any date, time and place from 
1880 to 2000, then tell you 
what it means! They give per­

, sonalized astrological consul­
;J:;./.;.,itations of 1500 words or more, 

based not just on your Sun sign, but on the unique rela­
tion of A'-L the planets at your birth moment . ™ 

ASI'RO-SCOPE 

delineates your character, its strengths and weaknesses, 
anc;t touches on many areu of life such as relationships, 
finances, career and life goals. Text is by Steve Blake, 
psychology-oriented astrologer and popular lecturer, and 
Robert Hand, pioneer in astrological microcomputll'\g 
and author of four bestselling astrology books ...... $30 

~~,() -,Seo~ 

tells you things .your astrologer would blush to reveal! 

John Townley, author of Planets In Love, an editor of 

Sexology Today, an~ a student of all forms of sexual be­
havior, uncovers your tastes and turn-ons ..........$30 


fer 
lR!H!O* ~I I er 111, with lRSOOS, 321< IW4, 2 <TIYl!S 

/wle lit with ~lesoft, 321< IW4, 1 er Ive 

tTM of Apple, Inc. 'TM of Tendy Corp. 

WE TAKE lllASnllCAllD AND VllA 

~ Box 28, Orleans, Ma. 0265~ 
~ AGS Software Tclcphonc617/255-0510 

Mslde USA please add $2.50 shipping charge 

THE BIGGEST NAME IN LfTTLE COMPUTERS'" 

TRs-ao · Model II-Your Best Buy 
In a Business Microcomputer 

UP 

TO 


15°/o 

OFF! 


on 
TRS-80'"computers, 

software and peripherals 
Sim ilor values on all merchandise 

CALL COLLECT: 

g 1 5-283-2920 
Van Horn Office Supply.­
10 l W. Broadway -- P 0 Box l 060 

Van Horn, Texas 79855 
DEALER GOSS ....-Form F48 Provided 


Standard Warranty in Effect 

THE NA TIONWIOE SUPERMARKET OF SOUND"' 
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••EVERYTHING FOR YOUR TRS·SO™ MODEL I or MODEL Ill•• 
• TRS-80 is a trademark of the Radio Shack Division of Tandy Co~.__ . 

Apparat, Inc., announces the most powerful Disk Operating System for the 
TRS-80'". It has been designed for the sophisticated user and professional 
programmer who demands the ultimate in disk operating systems. 

• 	 DOUBLE DENSITY ON MODEL I 
Use of the LNW DOUBLE or the PERCOM DOUBLER will expand storage 80% under 
NEWDOS/80 Version 2.0, mixing single and double density specifications without 
any patches. 

• 	SINGLE DENSITY ON MODEL Ill 
Will allow the MODEL Ill to read disk lrom MODEL I and to write disks the MODEL I 
can read, making it easy to move programs between the two machines. 

• 	EXPANDED DIRECTORIES 
Directories can be expanded three times the normal numberol available entries, even 
on DOS disks. This is extremely useful when using double density. 

• 	DYNAMICALLY MERGE IN BASIC 
To allow sections of BASIC programs to· be deleted and replaced with lines from a 
disk file during program execution. Also allows merging of non-ASCII format files . 

• 	 SELECTIVE VARIABLE CLEARING 
Allows the programmer to keep some variables and release the space used by the rest; 
also specific variables may be erased releasing the space they use. 

• 	 PAGE SCROLLING IN BASIC 
Scrolling has been modified to allow the user to display programs page by page, in 
addition to the regular line scrolling. 

• 	 REPEAT FUNCTIONS 
Keys in MODEL I repeat when held down. Entering "R" as a DOS command causes the 
previous DOS command to be repeated. 

• 	 ROUTING FOR DEVICE HANDLING 
To send input and output from one device (display, printer, keyboard, etc.) to others 
or to a routine in main memory. 

• 	DISASSEMBLER OUTPUT TO DISK. 
The Disassembler will now write a source code lile to disk , which the editor assembler 
can read and edit. 

• 	 CHAINING ENHANCEMENTS 
Features to arrow chain files to be written from SCRIPSIT; also chaining may be 
switched on and off without changing chain file positioning, and may be executed via 
GMO "xxx" and DOS-CALL. 

• 	SUPERZAP 
Has the ability to scan diskettes or disk files to find the occurences of specific values . 
Also will generate disk file passwords and hashcode. 

• 	 FAST SORT ROUTINE 
Basic function GMO "O" provides direct or indirect in-memory sort of multiple arrays. 

• MERGING OF NON-ASCII BASIC PROGRAMS 
• BASIC SINGLE STEPPING 

• 	 New BASIC commands that supports files with variable record lengths up to 4095 
Bytes long. 

• 	 Mix or match disk drives. Supports any track count from 18 to 80. Use 35, 40 or 77 
track 5" mini disks drives or 8" disk drives, or any combination. 

• 	 A security boot-up for BASIC or machine code application programs. User never sees 
"DOS READY" or" > READY" and is unable to "BREAK", clear screen, or issue any 
direct BASIC statement including "LIST." 

• 	New editing commands that allow program lines to be deleted from one location and 
moved to another or to allow the duplication ol a program line with the deletion ol the 
original. 

• 	 Enhance and improved RENUMBER that allows relocation of subroutines. 
• 	COE function ; simultaneous striking of the C, D and E keys will allow the user to enter 

a mini-DOS to perform some DOS commands without disturbing the resident pro­
gram. 

• 	 Upward compatible with NEWDOS 2.1 and TRSDOS 2.3. 
• 	 Includes Superzap 3.0 and all Apparat 2.1 utilities. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE HOUR 

ORDER LINE 24 ORDER 


(OUTSIDE OF N. Y. STATE) LINE 

(800) 431-2818 (914) 425-1535 

NEW DOS/80 
(TRS-80 MODEL I or MODEL Ill) $149.00 

*ADD $3.00 FOR SHIPPING IN UPS AREAS 
*ADD $4.00 FOR C.0.D. OR NON-UPS AREAS 
*ADD $5.00 TO CANADA AND MEXICO 
*ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 

***ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE*** 



BUSINESS 
COMPUTIN TM 

USINESS 
COMPUTING™ 



E 104·oDepartment of the Treasury-Internal Revenue Service 

~ . U.S. Individual Income Tax Return TI@81 
For Privacy Act Notice, see PIP 3 of Instructions I For the yeu J1nu1ry 1-December 31, 1979, or other tax yeu beginning , 	 1979, ending • 19 

Your soci.al security numberYour first name 1nd lniti1I (if joint return, 1lso give spouse's n1me and lnltl11) 1· Last nameUse 
IRS '' 'label. 

Spouse's social security no.Present home address (Number ind street, Including apartment number, or rural route)Other· . . 
wise, .. 
please 

CilY, town or post office, State and ZIP code IYour occupation ....print 
Spouse's occupation ....or type. 

Note: Checking "Yes" willPresidential ~ Do you want $1 to go to this fund? •••••••••••••. No-	 not increase your tax orYes I-Election 
Yes NoCamoaiP:n Fund If joint return, does your spouse want $1 to go to this fund? . reduce your refund. 

•••EVERYTHING FOR YOUR TRS·8o·• •• 

· TRS-80 Is a trademark of lhe Radio Shack Division of Tandy Corpo;allon 

1981 INCOME TAX PAC 

Compl.~tely 'Revised* Latest Tax Tables* Fully Tested* Complete Manualand Documentation 


**The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes** 

**Making It Impossible To .Make An Error** 


- Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple ­

• FORM .1040 (LONG FORM) 
• FORM 1040A (SHORT FORM) * * PROFESSIONAL * * • FORM 2106 EMPLOYEE BUSINESS EXPENSE 
•FORM 2210 UNDERPAYMENT OF ESTIMATED TAX BY INDIVIDUA.LS INCOME TAX PAC C 
• FORM 2440 DISABILITY INCOME EXCLUSION 
•FORM 2441 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES 
• FORM 3903 MOVING EXPENSE ADJUSTMENT 
•FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 

• SCHEDULE A ITEMIZED DEDUCTIONS 
• SCHEDULE B INTEREST AND DIVIDENDS 
•SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
•SCHEDULED CAPITAL GAINS AND LOSSES 
• SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 
•SCHEDULE F - FARM INCOME AND EXPENSES 
•SCHEDULE G INCOME AVERAGING 
• SCHEDULES R & RP-CREDIT FOR THE ELDERLY 

•SCHEDULE SE-COMPUTATION OF SOCIAL SECURITY SELF-EMPLOYMENT TAXFOR MODEL I AND MODEL Ill (32K) 
• SCHEDULE TC TAX COMPUTATIONAPPLE or MODEL II (64K) 
•OUTPUT TO VIDEO OR LINE PRINTER

WITH 1 OR MORE •FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS 
DISK DRIVES • AUTOMATIC MEMORY STORAGE FOR INCOME TAX PREPARERS 

• INSTANT LINE CHANGE 

ALL SPECIFICATIONS SUBJECT TO CHANGE • BUilTIN ERROR CHECKING 


~~(lMpLJTn(lN•~Q~~~~~--~~~~~~1

:b'~~LTO'.S SEll hl•l.JLJ~. ORDER LINE I -and - I 

(OUTSIDE OF N.Y. STATE) TRACTOR FEED FORMS 
50 N. PASCACK ROAD L 

SPRING VALLEY, NEW YORK 10977 . (800) 431-2818 -~~~E_ _I 
PLEASE SEND ME: 	 *All orders processed within 24-Hours 

* 	30-Day money back guarantee on all Software 
*Add $3.00 for shipping in UPS Areas 

0 	 PROFESSIONAL INCOME TAX .PAC C $99.95 *Add $4.00 for C.0.D. or NON-UPS Areas within U.S.A. 

*Add $5.00 to Canada and Mexico
0 MODEL 11 PROFESSIONAL INCOME TAX PAC C $199.95 
*Add proper postage outside of U.S ., Canada and Mexico 

CREDIT CARD NUMBER EXP. DATE_______ 	 :;c~AEBI~ ............. 

""~p.ESS HOUR ~~ 
SIGNATURE---------------------------- ­ 24 ORDER 

NAME------------------------------~ ~ LINE 


STREET-----------------------------~ ~(914) 425-1535 
CITY _____________~STATE______ ZIP________ 

ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 

http:INDIVIDUA.LS
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SOFTWARE 

Business Programs 

Proforma Cash-Budget 
Proforma Income 

and Balance Sheet 
Lease-Purchase Decision 
Business Analysis Package 

(12 individual programs) 
Procurement 

TRS-80 
Model I/Ill Mode l II 

$125 $175 

125 175 
100 150 

100 150 
100 150 

Educational Programs 
College Enrollment 

Projection 
Gradebook 

100 
50 

150 
100 

All programs on disk with ex tensive documentation . 
Send for a brochure which iull y describes the programs. 

MANAGEMENT SYSTEMS 
SOFTWARE, INC. 

5200 Brittany Drive #1006 
St. Petersburg, Florida 33 715 

Phone (813) 864-4347 

SCRIPSIT 

LAZYWRITER 

ELECTRIC PENCIL 

MAKE YOUR WORD PROCESSOR DO 
THE THINGS YOU BOUGHT IT TO CO 

-
- ' ~:~~~Tr::~~~=:.~: ~::~~s~~~ti~:de~o1;~ letters 

BOOKKEEPERS: prepare reports for the boss 
WRITERS: maintain, organize and sort bibliographies 
BOSSES: create.reports and sort data files 

Use YOUR WORDPAOCESSOR to create and maintain a mailing list or 
any data base. 
Join that mailing list to a form-letter with a wide range of options. 
Sort your Name & Addreas files by any key, even when the last name or 
·zip code are buried in a line! 
Sort 1000 11 NAMES11• Use up to 20 items per name. 
Insert into the text of a form-letter or report command lines that will 
change the printing format from one line to the next ... in mid 
run .. . EVEN WHEN USING ELECTRIC PENCIL TO CREATE YOUR 
FILES! 
Use the built-in Wordprocessor to edit a letter, or, CREATE a wholly 
new letter or report ­ and ­ store it in a file that is loadable by your 
Wardprocessor. 
Personalize form letters as you run! Insert ukeys" (words or phrases) 
FROM THE MAILING LIST! Automatically insert a name or title or a 
comment. uires 4St<. 00 reau

1 1:1~ffl 
Insert any phrase from the keyboard. ·.~e0~ei c:s,e_.~2 drive s'I 
STOP automatically far manual sheet feed! : ·Recoffl" ' " 
SET space for AUTOMATIC sheet feeds. 

• Create subsets of your DATA BASE with powerful SELECT-IF software 
•..Visa and Mastercard accepted••• 

NOW AVAILABLE FOR 572.83 (for residents of Minnesota add 5% sales tax) 
••"SPECIFY WHEN ORDERING WHETHER MODEL I OR MODEL Ill"•• 

Midwest Data Systems 
a business cornrnunication cornpanv 

400 first a v e nue north, rn1nneapolis, rn1nnesota 55401 - 1612] 338-4615 

COMPUTER INTERFACES~'~"~OFFICE~ & PERiPHERJ\LS 
...._. SYSTEMS ~ " 

*ANNOUNCING: POS 800/1600 UNIVERSAL TAPE DRIVE CONTROLLER* 
This "b lack box " controller/formatter is designed as a standalone interface 

between industry-standard NRZl (800 BPI) and PE (1600 BPI) tape dri ves and a 
para llel or RS-232 serial port of an 8-bit ASCII computer. Se rial interface e mulates 
a te rmin a l vis-a-vis you r system software; parallel interface e mulates a reader/punch 
and responds to CPM-style PIP commands from your computer. Tape speeds 12.5, 
25 and 37.5 ips. Inte rface is microprocessor·controlled, includes power supply and 
4 K or 16K buffer memory. Prices and details available upon request. 

• POS· lOO NRZl TAPE DRIVE CONTROLLER/FORMATTER - Now your 
m icro can read a nd write IBM/AN SI compa tible NRZl format 9-track mag netic 

tapes. The POS-100 consists of S· 100 bus card, 6' ribbon cable, tape drive con troller 
card, cable 10 Pertee-St andard NRZ I Tape dri ve , plus documentation and Z-80 or · 
808 0 sof1wa rc (specifiy ). Power is der ived from tape drive and S·l 00 bus. Ship Wt.: 
10 lbs. Suggested Re1ail Price. . . . . . . . $995.00 
• POS DAISY-WHEEL PRINTER INTERFACE for TRS-80 - Will drive Diablo 

HyTypc I, HyType II , and Qume Q and Spri nt 3 printers. Includes IK user­
ava ilable memory for cus tom print rou tines (such as graph ics , bidirectional pri nt· 

~"lN~ ~ ~YM,P~~~r~~~f~s 11~T~s~~~t~~~e.P8~~wcso~~;~~sc rfrrr~m8:r~~~er~~~TPT: ~~ 
5 lbs. Price . . . . . $250.00 
Cab les, each (Spec ify HyType I, HyType 11 , or Qume) S 25.00 

• POS ASCII INTERFACE for IBM 1/0 SELECTRIC - This .Centronics·style 
para 11 e1 printer inte rface wi ll drive an IB M Mode l 731 o r 735 1/0 typew riter 

(EBC D and Cor responden ce codes). No sof tware needed. Fea tures on ·board EPROM 
wh ich holds up to 8 ASCI 1-to· IBM code tables for different type spheres . Closed· 
loop opera t ion runs at max imum printer speed; stops and starts on a single charac ter 
without loss of data. Requires + 12V DC and ! SV DC power source. Ship wL: 
5 lbs. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1249.95 
Power Supply ( .~ :SVDC, +12VDC , +24V DC lor Solenoids on Printer) .S 49.95 
• CONVERT OFFICE SELECTRIC TO 1/0 TYPEWRITER - Kit includes 

assemb led so lenoid s, switches, w ire harness, magnet dri ve r PCB plus in structions 
for ins1a llat ion and rnC PU inte rface . Pri ce S150.00 
• " FORMALIN ER " Var iab le Width Form s Tract o r fo r 15" Se lectrics. S95.00 
• GTE Model 560ASCll SELECTRIC 1/0 Terminal - Wi1h RS -232 Serial Interface 

and digita l casse1tc de ck for use as memory 1ypewriter. Ship wt.: 100 lbs. 
Pri ce, te sted and adjus ted S 1,095.00 

• POS ASCII IBM SELECTRIC PRINTER - 15 " Selectr ic from GTE te rminal 
cleaned and adjusled w ith POS Cen1ronics·style ASCII printer interface. UC / LC, 

ca rbon and fabr ic ribbo ns. Compa ti ble wi !h TRS-80, Apple, SO L and other CPU 
parallel printer ports. Ship w t.: 75 lbs. Price S895 .00 

PACIFIC OFFICE SYSTEMS 
2265 Old Middlefield Way • Mountain View, CA 94043 • (415) 493.7455 ... 
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Telephone (703) 37 1 - 5287 

September 1981 

l'i'e arc pleased to announce the arriv a l of; 

D A N D Y D I S K 

BETTER t ha n a cata lo g sys t em . 
own 'KAKE SENSE' 

on power . 
DANDY DISK 

program 

RESET (up 

l ook 

Place you r 

(up to 
I. ' Turn 	 ti t Jes here. 
2 . ' !w;ert 	 25 chr' s) 
3. 'Press 	 to 20 pgm's) 

Yo ur screen will 

) - )-)-)-) 	 (-(-(-(- ( 

A 1 b'.2JJI..0£.e~Si.~"°ir.£g~, K •• • .•.•.•. • .• • .• • ••• •••• • 
·B Time--bill i ng p r ogram-;' L ... ..... .. . .... ..... . .. . 
it', System monitor. M .•• •• . ·•· • ··· · •· ···•·· ··• 
D Time dat a ge n. pgm. N .. ...•. , .•..•. .. .. . • . . ..• 
E >-..:....:.:.....: ..:.....:..:....: :....! :....:.:....:.. ·~~.!... ·...:· 0 ... ..• ...•.. ...•....... 
F !Genera l calculating pgm .) P ......... .. ... .. . . .. .... . 

G Data management sys.-_.... Q ....................... . . 


~ ~~~~. ~~~~. ~~~~. ~~. '. ~~... ~ ~~m~A~~u:A~~&~~Ya?.rve' 
J · · · · . . . . . . . . . . . . . . . . . . . . . T : 1 BACKUP -_I'!!._n3i:i_v~ 1 

' 1-x"-;--=--MoD I rY DAND Y - nI SK~
"--------- -- - - - - ­

C
'i(4-:)'ACCeSS 3nYprog r am that rQY. have insta.lled 

----~~t!!_ a_J> .!E-gle keystroke .' 

* 	(5.) OR - Make a backup o£0ANDYDISKffiaStCT',_________, 

'with a s ingle keystrok.e .' / 

:~- -·-:-1_ ~-=..~j)-~ DELETE ~;;-a;-l ~i~~-~ 3 

. 2!:!!..! 19. 95 
"' E - Z inst ruction s are right on DANDY DI SK +1. 50 

P&.H 

(For u se on DISK BASIC - MODEL I I I on ly.) 

Va. residents add ti % tax. 
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DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 
Hash could be the culprit! 
Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes, Surges and Hash. 

• ISOLATOR (IS0·1) 3 filter Isolated 3-prong sockets; lnt~ral 

~~=~S~~~~ ~.u~pr~s~~~~;.18~5 .W.Ma~.l~m·m·l~ad: .1. K...loafs~.~~ 
• ISOLATOR (IS0-2) 2 filter Isolated 3-prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank .... . . ..... . .. . ............ . .. $62.95 

• SUPER ISOLATOR (IS0-3), similar to IS0·1 except double 
filtering & Suppression ....... ..... . . . ............... $94.95 

• ISOLATOR (IS0-4), similar to IS0·1 except unit has 6 

Individually filtered sockets .. . ...................... $106.95 


•SUPER ISOLATOR (IS0-11) similar to IS0·2 except double 
filtering & Suppression .......... . ........ .......... $94.95 

• CIRCUIT BREAKER, any model (add·CB) ............ Add$ 8.00 

• CKT BRKR/SWITCH/PILOT (·CBS) . . . . . .. ... Add $16.00 

AT YOUR Master-Card, Visa, American Express 
DEALERS Order Toll Free 1·800-225-4876 

(except AK HI PR & Canada) 

Pat #4 259 705 
· · ' 

~Electronic Specialists, Inc. 
171 South Main Street Natick Mass 01760 

Technical & Non-BOO· 1·617-655·1532 

RELIABLE, SIMPLE MEMORY 
EXPANSION YOU CAN AFFORD! 

.....P====­

Shown above is the IM-2 48K INTERNAL MEMORY'"and aphill(ps screw­

driver - everything you need to ADD up to 32K RAM to your TRS-80* Model I 

keyboard unit (for a total of 48K RAM]. No soldering or trace cutting - just open 

the case, remove your RAM chips, plug the INTERNAL MEMORY (IM) into the 

RAM sockets, plug your chips back in, connect 4 solderless clips (they workl]and 

close the case (Detailed, illustrated step-by-step instructions show you how to do 

this). You now have a 48K keyboard unit - and you didn't have to buy a.n 

expansion interface! If you don't need 48K, a 32K version is available. 


Time and experience have shown that the TRS-80* expansion buss cannot 
reliably drive memory systems. Because the IM does not use the buss, it may be 
used with ANY expansion device for reliable memory operation. Some of our 
customers use an IM INSTEAD OF the RAM in their expansion interface to 
eliminate El memory problems! 

Because the IM draws most of its power from the i2 volt supply, power supply 
loading is not aproblem. Some additional heat is generated, but the TRS-80* runs 
so hot anyway.you probably won't notice the increase! 

The INTERNAL MEMORY is completely tested and assembled using only 
the finest materials. You have IS days to return it for a refund if you don't like it, 
arid it is guaranteed for I full year. Installation is available for'a small fee. 

Send a S.A.S.E. for more information. 

PRICES _ IM-18 (32K) '59.SO (less RAM) 'BS.SO (w/16K RAM) 
IM-2 (48K) '89.SO (less RAM) '140.00 (w/32K RAM) 

Prices include UPS shipping in U.S. 
Utah residents add 5% tax; FOREIGN ORDERS add 15%. 

[··•l ~@~ C!C 
6216 West 3705 South Salt Lake City, UT 81W> (801) 967-2324 
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