


TRS-80* Model I Computer Owners . . . 
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The DOUBLER™. It packs almost twice the data on a disk track as your single-density 
system. Depending on the type of drive, you can store up to four times more data on one 
side of a minidiskette than you can store using a standard Model I mini-disk drive. 

• The DOUBLEWM reads. writes 
and formats e ithe r single- or dou­
ble-density minidiskettes. 
• Proprietary design a llows you to 
continue to run TRSDOS:;-~ NEW-
DOSt . Percom OS-801M or other 
s ing le-density software without 
making any changes to software 
or hardware. Switch to double-
density operation at a ny conve­
nient time. 
• I nc lud es D BL D OS TM, a 
TRSDOS* compatible double-
density disk operating system. 

Mini-Disk Systems 

More storage capacity. 
higher reliability - from 
Percom. the industry 
leader One· two- and 
three-d rive configura­
11ons 1n either 40- or 77­

track format Fully burned-in From only 
$399 

TM tradem ark of Percom Oarn Company. Inc. 

• C 0 N V E R T u t i Ii t y, o n 
DBLDOS™ minidiskette, converts 
files a nd programs from single- to 
double-density or double- to sin­
gle-density. 
• The DOUBLER r M circuit card 
includes high performance 
data separator, write precom· 
pensation circuits for reliable 
disk read operations - even with 
80-track drives. 
• Plug-in Installation - The 
DO UBLER simply plugs into the 
disk controller socket of your Ex­

Double-Density Software 

(On diskette - with instruction manual.) 

OS-80D"'1 Double-Density Disk Operating Sys­
tem - This double-density upgrade version of 
Percom's acclaimed OS-80™ resides entirely in 
RAM - requiring only 7.5-Kbytes ! A BASIC 
programmer's "dream operating system," even 
utilities are in BASIC. 
DOUBLEZAP-11/80 This program modif ies 
Apparat's NEWDOS/80:j: to run either double ­
o·r single-density programs- even to run a mix 
of the two formats on one system! . 
DOUBLEZAP-llN This program modifies Virtual 
Technology's VTOS 4.0tt to provide the same 
capability as DOUBLEZAP-11/80 provides for 
NEWDOS/80. 

pansion Interface. requiring no 
strapping or trace cutting. Expan­
sion Interface disk controller may 
be completely restored to original 
configuration by s imply removing 
the DOUBLERTM a nd re-insta lling 
the original disk controller chip. 
• Works with standard 35-, 40-, 
77- and 80-track mini-disk drives 
rated for double-density operation. 
• Introductory price, including 
DBLDOSTM and format conversion 
utilit y on min idi s kette, only 
$219.95. 

Call toll-free, 1-800-527-1592. for the 
address of your nearest authorized Per­
com dealer, or to order directly from Per-
com. v1 

['1EfUlllM] 

PERCOM DATA COMPANY. INC. 
211 N. KIRBY GARLAND, TEXAS 75042 

C214l 272-3421 

.. trademark or Tandy Radio S h,,.ck Coq>ora tion "'hich ha !; no relat ion~hip IC> Percom Da1a Company. PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE \VITHOUT NOTICE . 
:'" trndemri rk or A1>1>arnr Company. Inc. t ttrademark of Virtual Technology. Inc. PRICES DO NOT INCLUDE SHIPPING ANO HANDLING CHARGES. 



Percom Mini-Disk Drive Systems for TRS-80* Computers ... 

Now! Add-On and Add-In Mini-Disk 
Storage for your Model III. 

The industry leader in microcomputer peripherals, 
Percom not only gives you better design, better 

.. .. . ­
-


New for the TRS-80* Model Ill 
Patterned after our fast-selling TFD Model I drives. And 
subjected to the same reliability controls. These new 
TFD mini-disk systems for the Model Ill provide more 
features than Tandy drives, yet cost far less. 
• 	 Flippy Capability: Both internal (add-in) and 

external (add-on) drives permit recording on either 
side of a diskette. 

• 	 Greater Storage Capacity: Available with either 40­
or 80-track drive mechanisms, Percom TFD mini-disk 
systems store more. A 40-track drive stores up to 180 
Kbytes - formatted - on one side of a 5-inch 
diskette. An 80-track drive stores a whopping 364 
Kbytes. 

• 	 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80-track mini-disk drives you can 
access over 1.5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 
internal add-in drive or an external add-on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4-drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 

• 	 First Drive Includes DOS: OS-80n.\ Percom's fast 
extendable BASIC-language disk operating system, is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS-80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine. 

• 	 Works with Model Ill TRS DOS: Besides being fully 
hardware compatible, Percom's Model 11140-track 
drive systems may be operated with Tandy's Model Ill 
TRSDOS - without any modifications whatsoever. 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80-track drives. 

Percom TFD add-on drives start at only $399. Model 
Ill Drive kits start at only $749.95. 

Quality Percom products are available at 

authorized dealers. Call toll f ree 1-800-527-1592 

for the address of your nearest dealer or to order 

direct from Percom. 


quality and first-rate service, but you pay less 
to boot. 

Stlll #1 for Model I 
As if greater storage capacities, exceptional quality 
control measures and lower prices aren' t reasons 
enough to make Percom your first choice for Model I 
add-on drives, all Percom Model I drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model I Expansion Interface, and with Percom drive 
systems you can enjoy the same double-density storage 
capability as Model Ill owners. 

The DOUBLER includes a TRSDOS*-like 
double-density disk operating system called DBLDOS™ 

We also offer a double-density Model I version of 
OS-80 as well as DOUBLEZAP programs for modifying 
NEWDOS/80 and VTOS 4. Ot for DOUBLER 
compatibility. 

Of course you don't have to upgrade your computer 
for double-density operation to use Percom mini-disk 
drive systems. In single-density operation, our TRS-80* 
Model I compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy's standard drive for the Model I stores just 86 
Kbytes. 

And like our Model Ill drives, Model I add-on drives 
are optionally available with " flippy" storage capability. 

System Requirements: 
Model III: 16-Kbyte system (min) and Model Ill BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal or external 
first-drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 
Model I: 16-Kbyte system (min), Level II BASIC, 
Expansion Interface, disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used. For 
single-density operation, a Percom SEPARATOR™ 
adapter, installed in the Expansion Interface, will 
virtually eliminate "CRC ERROR - TRACK LOCKED 
OUT'' read errors. Prk:es and spec1r.canons subje<:l to change without nouce 

(~EfllllJM ] 

PERCOM DATA COMPANY. INC. 
211 N KIRBY GARLAND. TEXAS 75042 

!214 ) 272·3421 

1{,ademark of Tandy [ladlo Shack Corporlltlon which has no relationship to Percom Data Company. 
n. DOUBLER. DBLDOS. OS·SO and SEPARATOR are trademarks of Percom Oat: Company. Inc. 
•T.,,demark of Vinual Technology Corporadon. 
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DOSPLUS 3.2or 3.2D The flagship of the Micro-Systems line. This is the BEST disk operating 
system currently available. It offers you all the features you could ever use, speed, reliability, and much more! Full 
support of variable length records. No more internal errors during file handling due to poorly written operating 
systems. Allows use of ISAM'technique. Supports 35-80 track drives.The two operating systems are basically the 
same. However, Dosplus 3.2D will operate double density. The double density DOS has some differences peculiar 
to double density operation. Both systems offer DOS commands from BASIC, BASIC renum, and BASIC program 
compressor. DOS utilities include asector display/modify program, a utility to purge files, AND autility to restore 
purged or killed files. Free space map and the most comprehensive directory on the market. Try it and you 'll never 
use anything else. All this and much more for only $99.95 ~ither system. 

DISKZAP 2.3 Asingle or double density disk editor. Works with any number of tracks . It is track and 
sector oriented, and offers total access to all partsof the diskette. It has it all . It will even include adisk formatter. 
With DISKZAP 2.3 it is even possible to convert your single density disks to double density. Priced at only $19.95 
for Model I or Ill 

MASTER DISK DIRECTORY 1.1 One of the most useful programs ever conceived. It will 
read the directories of up to 320 diskettes (or 5000 files) . You can then search for adisk name, a filespec (or piece 
of a filespec), free space, or an extension. No more looking for programs that are "around here somewhere." 
Master directory will read any diskette directory, works to either the video or the line printer, will operate on either 
single or multiple drive systems, and is now available in Spanish. Retail price is $29.95. 

ACCOUNTS RECEIVABLE 1.0 (including inventory package) A point of sale, invoi~ 
generating and based accounts receivable program. Including INVCO 1.3 (a comprehensive manufacturing
mventol}' program), this program will meet the specialized needs of almost anyone engaged in the wholesale or 
distributing business. The fastest and best program of it's type available anywhere. Requires aModel I, 32K, twin 
drive system. Also requires DOSPLUS 3.2. For speed, accuracy, and convenience, it can't be beat! Price quo~q 
on request due to the custom configuring necessary in any business softWare. 
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MOTHER PACKER Astring packing graphics generator for the TRS-80 Model I. Offers yoLJ ~raphics
like you never thought you'd have. Draw maps, reports, anything, with lightning speed. Re-draw the screen so 
fast that you can present the illusion of continuous motion. Cost is only $9.95 on cassette. $19.95 on disk. 

*2.2 meg on Mooel I with our Doubler Board and Drives. Blank 5V4" Diskettes 

/l/11~/f{f)I !/:'l'~!/!l/!11!1' 
S'IU/J'Ftut!Jlfl/l·119e -- ..-38• 
Specializing in the Tandy line 

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

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 
FOR VISA/ MASTERCHARGE/C.O.D. ORDERS 
California dial (800) 852-7777. Operator t93 
Alaska and Hawaii dial (800) 824-7919. Operator 193 
TOLL FREELINES WILL ACCEPT ORDERS ONLY! 
For Applications and Technical mformatron. call 
(305) 983-3390 or drop us a card. 

Dealers 1nqu1nes 1nv1ted 
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"One of the . .. benefits of 

being over fifty is the 
ability to put things into . . . 

perspective; other than that, 
I'd sell the privilege . .. " 

The Home Revolution 

Iget a bit annoyed at the term " home 
computer," or even "personal comput· 

er." To my mind, a computer is a comput· 
er, and it is your use for it that determines 
which kind it is-not the size or the price. 
Yet I can see the day coming when we will 
indeed have some home computers ... 
and their impact may be far beyond any­
thing so far predicted. 

Let's go back and look at the changes 
we've had in home life over the last 50 
years. One of the very few benefits of be· 
Ing over fifty is the ability to put things in· 
to some perspective; other than that, I'd 
sell the privilege in a minute. Fifty years 
ago most families had one wage earner 
and they spent a good deal of their time at 
home. Wives, for the most part, devoted 
their time to keeping the home in good 
shape, bringing up the kids, and providing 
a good meal for the breadwinner when he 
came home in the evening. 

We joke about that formula now, but it 
was a comfortable one and It resulted in 
kids getting a lot of attention (and love) 
from their mothers. While feeling the 
home to be a place of love and protection, 
they also got more home education as a 
result. 

When the war came and most of the 
men had to join the armed forces, the 
women had to go out and do much of the 
work. They learned to get along with auto­
matic washing machines, automatic dish· 
washers, frozen foods and other means 
for cutting down on the needs of the 
home. They also cut back on teaching and 
supervising their chi ldren, which may 
have something to do with the change in 
our family relationships, as well as the 
growth of disrespect for almost every­
thing. 

After the war the men returned, but the 
women kept on working. This gave more 
and more families two incomes, so house 
prices quickly rose to accommodate 
them. This, in turn, forced the one wage· 
earner families to get another wage 
earner out there, with the result that the 
non-working wife today is the exception 
rather than the rule. 

When I was young my motherhad an art 

studio, but the family came first, and I was 
raised with her reading to me during 
lunch. I developed an interest in reading 
which has stayed with me since. We spent 
many evenings playing games. I'm rather 
good at most of them. I enjoy a good jig· 
saw puzzle, a crossword puzzle, crypto­
grams and card games. 

It may just be that the microcomputer 
will bring about some fundamental 
changes In home life. Firstly, the in· 
creased ability to communicate with any· 
one almost anywhere may allow many 
people to do most, or even al l, of their dai· 
ly work at home. 

As the use of computers in education 
evolves beyond the simple things being 
done today, it may be easier for kids to 
learn at home. It may even be better for 
them. Schools may continue, complete 
with teachers, but more devoted to provid· 
ing ski ll training than memorization. This 
will reduce the hours of use for the 
schools-perhaps only a couple days a 
week. 

There is little question that computers 
are going to simplify the job of running 
and maintaining a home. Most grocery 
and other shopping should be computer­
ized, thus making it possible for people to 
spend far more time at home than has 
been the practice during the last two 
generations. With much of the time devot· 
ed to both work and school being focused 
back on the home, perhaps chi ldren will 
get the attention and love they need. 

Even movies are coming into the home 
via cable and video cassettes or disks. 
This may not be the best time in the world 
to buy restaurant stock. 

If such a change does come about, I 
wonder if it will result in changes in the 
next generation? Will we see a drop in van­
dalism? In graffiti? Perhaps even in 
crime? 

The new lifestyle will be much more 
energy efficient, with far fewer short trips 
for groceries and other local shopping. 
We may see a growth in the size of the 
number of malls, where families can go 
out to eat and look through a number of 
stores. 

Our schools may get away from the us­
ual classroom and tend to have labs and 
workshops where people can learn skills 

such as woodworking, sculpture, metal· 
working, foundry, electronic repairs, 
swimming, and a hundred other skills 
which require both skilled teachers and 
equipment. 

That there has been a major change in 
children is certain. The reasons for this 
change are a bit more difficult to pin 
down. 

We know that there has been a change 
in the home: We also know that the 
change was concomitant with the devel­
opment of television, so that medium gets 
much flack. We also had the rising influ· 
ence of Dr. Spock encouraging parents to 
give their children much more freedom 
than before. We can add in other factors, 
such as the impact of the Viet Nam war 
and perhaps even the war in Korea, 
neither of which were perceived with the 
patriotic fervor of WWII. I guess Holly· 
wood let us down on our most recent 
wars ... and television too. • 

Keying in Programs 

SInce it is a lot of work to key in a pro· 
gram from a magazine and one single 

error can (and usually does) screw up ev­
erything, we are preparing monthly dumps 
of the programs from 80 Microcomputing. 
They'll be available on cassettes. 

There seems to be some question in the 
minds of many readers about the legality 
of keying in a program and then providing 
a copy of this to a friend. Sorry to say, this 
is absolutely Illegal. The material in this 
magazine is copyright. This means that 
you can read it and use the material for 
your own benefit, but you are not per· 
milted to make copies and send them to 
friends without the specific permission of 
the publisher (me). 

This is also true when it comes to pass­
ing along copies of these programs at 
clubs, over the telephone, via bulletin 
boards, etc. These are all copyright viola­
tions. 

Yes, I agree there seems to be little 
harm in saving someone all the work of 
keying in a program-particularly when 
they, too, are a subscriber to the maga­
zine. But if you take the seat of the pro-

Continues to page 10 
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INSIDEf0 
by Ed Juge, director of 
computer merchandising, Tandy Radio Shack 

"I'd like to thank those of you who 
responded to my request to let us 

hear your comments and 
suggestions. This time, you wrote. " 

Space Warp RS.232 Comm Pack to do things with LP IV that couldn't be This month, I'm taking a lesson from 
MlcroChess RS·Term done. We're sorry, there was no intention Jon Shirley, our Computer Marchan· Editor/Assembler Tiny Pascal 


to mislead you. 
dislng VP. I'm starting my column at 	 Vlslcalc-Model I Renumber 
Disk Instruction Course Disk EDTASM Model II Scripsit offers three methods 35,000 feet over Plainview, Texas, enroute 
T·Bug of just ification. Space insertion worksto beautiful Scottsdale Arizona for a 

fine on LP·IV, and inserts full spaces be·three-day industry conference. Similar packages for the Model Ill are in tween words. The other two methods are I'd like to thank those of you who the works for all of these except Ranum· word Increment and character increment, responded to my request to let us hear ber, which will work on Model Ill. ln·Mem· which insert fractions of spaces between your comments and suggestions. This ory Information 26-1502 has already been words or characters to justify the line. time, you wrote! Our product managers replaced with 26·1508, same name, Model Leave them for the Daisy Wheel II owners!have lots to work on, and It helps. Ill compatible. LP-IV is a dot·matrix printer, so the head 
All programs not listed will run on orModel Ill Program Compatlblllty 	 must be travelling at a specific speed to 

convert to Model 111, using the Model Ill print a character. If the printing is inter­Here's a subject which needs to be put TRSDOS convert utility. rupted to process a command like back· to rest! Rumors have the compatibility 
space or space Insertion, the head must figure between Models I and Ill running Scrlpslt and Line Printer IV 
return to the left margin and start over tobetween 10-90 percent. A list follows of I want to correct a misunderstanding re· print the next character. The result is that every Model I program which we know is garding the Line Printer IV. When we ad­ in these last two justification modes, the not directly compatible or convertible to vertise a printer, of course we advertise head will go "home" between every word Model Ill. If the Model I program you're the capabilities of the hardware. All of you or every character. Needless to say,concerned with is not listed, you may aren't using all Radio Shack software, throughput suffers. assume it will run on or convert readily to most of you have some programs you've 

Model Ill. (There may be Incompatibilities written, and some (perish the thought) Model II Owners Note 
we haven't found yet). non-Radio Shack programs you've bought. 

Two items: There seems to be some Programs which require program Some of you bought one of our printers to 
question about backing up Model II Scrip·changes before use (your Model Ill comes use on someone else's computer. (See... 
sit disks. You can only do it with Scripsit'swith detailed Instructions for changing, or we do admit there are other computers!) 
own backup utility. It won't backup using you may order a modified version through We told you LP IV is capable of several 
TRSDOS's backup command. your store at no charge, if you own the different software-selectable type sizes or Secondly, a fair number of disk error re· Model I package): fonts, Including high-density proportional ports from the field are still turning out to 

spaced type-and it Is. Unfortunately, our be eight-inch diskettes manufactured to Cassette Portfolio Budget Management Scripsit packages do not support all the 
Tape Mall List Lvl II Course·ll 	 single·density standards. They cause

printer's capabilities. For example, Scrip­
Real Estate Ill Real Estate IV problems on a double·denslty system. 
Dancing Demon Casino Games sit currently can't send the control codes 

You should weigh the cost saving careful­
to the printer for the change of type sizes. ly against your budget for disk errors. 

The following programs cannot easily From BASIC or from a short user-supplied 
be converted. We will furnish a Model Ill machine language program, but not Scrip· 

line Printer JllN Tipscompatible version at no charge to own· sit , you can command LP IV to go into pro· 
ers of the Model I version. (Model Ill ver­ portional spacing. The first of this year we got some bad 
sions are being Included In future pack· Scripsit cannot justify proportionally­ ribbons for LP 111 and V. They have all been 
ages): spaced type (our experts tell me there are replaced, and should be out of our system 

maybe a half-dozen very expensive word now. One fact that many people don't real ­
Mallgram Scrlpslt Cassette processors which do offer this feature). ize is that these printers will lay about 
Scrlpslt Disk Versa file Proportionally spaced type (on LP IV or 500,000 characters on paper in an hour of 
Profile Mlcroflles Daisy Wheel II) looks great, but you can't continuous printing. The rated ribbon life
Fortran S&P Stockpack 
Business Malling List Micro Movie use it with Model II Scripsit features like is two million characters. That's only four 

underlining, bold face, or decimal align· hours of hard use! 
Scripsit Disk, Fortran, and Stockpak ment tabs. Proper line length is also hard Pushing a ribbon for more service can 

Model Ill versions are not completed as of to judge, since different proportional char· cause it to tear. When this happens, the 
the date I'm writing, but we hope they will acters occupy different widths. torn ribbon can hook one of the print wires 
be by the time you read this. We've never Indicated In a Scripsit ad or and destroy the head. That's expensive­

Following are the only programs which story that these things could be done. on anybody's dot-matrix printer! 
will not run on or convert to Model Ill : Some folks misunderstood and expected To help you extend your LP Ill or V head 
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FILE BOX 

DISKETTE STORAGE SYSTEM 

$24~~ 51/4" disks 
$29.95 ... for 8" disks 

MTC brings you the ULTIMATE diskette 
storage system. at an affordable price. Stor­
ing 50 to 60 diskettes. this durable. smoke­
colored acrylic unit provides easy access 
through the use of index dividers and ad­
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry­
ing handle. 

MICROPARAPHERNAL/A 
DISKETTES (box of ten) 

5 y, " PLAIN JANE™ ... - ... . . .. S21.95 
5 y," DATALIFE™ MD 525-01 .. S26.95 
8" DATALIFE™ FD34-1000. _.. S33.95 
8" DATALIFE™ FD34-8000 . . .. $43.95 

NEWDOS by APPARAT 
NEWDOS/80 *SPECIAL . . . . . . S 129.95 
NEWDOS + to 

NEWDOS/80 UPGRADE ..... CALL 
NEWDOS + with ALL UTILITIES 

35-track ... . ......... .. .. S69.95 
40-track ... . .. . ........ .. S79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. Sl9.95 
MICROSOFrfM BASIC DECODED S29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER . . . . S 7 .95 

TRS-80 is a trademark ol the 
Radio Shack Division ol Tandy 

Corporation. DATALIFE is a 
t rademark ol VERBATIM. PLAIN 

JANE. AIDS·!. AIDS·lll. CALCS·lll. 
CALCS·IV. MERGE-Ill are 

trademarks of MTC. 
1981 by Metatechnologies 

Corporation. Inc. 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERTM' rein­
forcing hub ring kit. 7-mil mylar rings in­
stall in seconds. Kit is complete with 
centering tool. pressure ring. 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5Y. " diskettes. Sl0.95 
REFILLS (50 Hub Rings) . ........ S 5.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes" , cleaning 
solution and instructions. can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 

CLEANING KIT for 5 y, .. drives S24.95 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes. and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac­
cess. 

5Y. -inch diskette case .. . .. . .... .. S3.50 

8-inch diskette case ... . ..... . .... $3.95 


Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec ­
tor of 35- or 40·track disk drives. Tests motor 
speed. head positioning. controller functions. 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read. refresh, executability and exclusivity 
of all address locations. Includes both 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS .. .. . $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density. 35-. 40., 77., or 80­
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR. Version 3.0. 

SYSTEM DIAGNOSTICS-V3 .. $24.95 

PRICES IN EFFECT 

April 1, 1981 THRU 


April 30, 1981. 

Prices. Specificiations. 

and Offerings subject to 

change without notice. 


Single Sided. Soft-Sectored 5 '/• ·inch. 

(for TRS-80™) Mini-floppy 

DISKETTES 

$21 ~~flO 


These are factory fresh, absolutely first 
quality (no seconds!) mini·floppies. They are 
complete with envelopes. labels and write­
protect tabs in a shrink·wrapped box. 

PLAIN JANE™ 
DISKETTES 


The Beautiful Floppy 

with the Magnetic PersonalityrM 


Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box .. . no fan· 
cy printing. fancy names or fancy labels. not 
even our own (labels cost money). Trust us. 

PLAIN JANE™ Diskettes ..... . S21 .95 
10 boxes of 10 (each box)S21.50 

VERBATIM'S PREMIUM DISKETTES AT 
AFFORDABLE PRICES 

DATALIFE™ 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 1003 error-free cer ­
tified diskettes feature thicker oxide 
coating. longer-lasting lubricant. improved 
liner. superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI. ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage. reducing errors. 
Buy the best . . . buy DATALIFE™ 

VERBATIM DATALIFE™ DISKETTES 
5 Y. -inch (box of 10) 

MD525·01 S26.95 
10 boxes of 10 (each box)S25.95 

8-inch FLOPPIES 
Single-Density, FD34-1000 .. S33 .95 
Double·Density, FD34-8000 . $43 .95 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 8104 

•Add S3.00 for shipping 
& handling 

•S3.00 EXTRA for C.O.D. 
•Ohio residents add 6\12 3 

sales tax. 

http:box)S25.95
http:box)S21.50


INSIDEB'0 


llfe, we have a head cleaning kit available, 
speclflcally for these printers. Your local 
Radio Shack store should order Cat. No. 
700-3010. Though not usually a store­
stocked Item, they're readily available. 
Simple Instructions are Included. 

Computerama '81 

I hope you'll watch for this Radio Shack 
computer show when It hits your area. 
We're putting on shows In major cities 
again this year until June. We're showing 
all the new computers, Model Ill, Pocket 
Computer, Color Computer, and, of course, 
Model II. The format Is a little different this 
time, and after a shorter main show, you 
can visit Individual display areas for Scrip· 
sit, Vlslcalc, home uses (Including Vldeo­
tex), accounting applications, computers 
In education, and the Pocket Computer. In 
each room, there Is a ten minute videotape 
presentation, followed by a chance to ask 
questions. I think you'll enjoy the show, 
and find there's lots of new material to 
see. 

One new item at the show Is Radio 
Shack's new Extended Color BASIC for 

·'One fact that many 
people don't realize is that 

those pnnters will lay 
about 500,000 characters 

on paper in an hour of 
continuous printmg. · · 

the Color Computer! You must have 16K 
RAM to use Extended BASIC. Space is re­
quired for BASIC to operate, for graphics, 
and for video; a maximum of about 14.5K 
is user-available. 

You'll see one-line Instructions to draw 
a line from point A (x,y) to point B (x,y), 
make It either the foreground or back· 
ground color. You can set foreground and 
background colors or draw a box by deslg· 
natlng the coordinates of opposite cor· 
ners in a single command. 

You can draw a ci rcle by specifying cen­
ter and radius or Just start and ending 
points, If all you want Is part of a circle. 
You can also specify a height/width ratio 
to squeeze the circle. There's even a color 
parameter, If you're In a more-than-one­
color mode. 

With Extended Color BASIC you can 
load and save machine language tapes. 
You can specify an offset address to add 
to the loading address If desired. You can 
specify loading machine language pro­

grams at 300 or 1200 baud. 

Modem I Specs Changed 

Now for the bad news! It's more embar­
rassing than bad: Our newest computer 
catalog-RSC-5-and a few magazine 
ads list our new low-cost modem as 
300/600 baud. The art and copy had such 
long lead times, we couldn't correct a last· 
minute change In specs. Modem I will be 
300 baud only. In final Q.A. testing of pro­
duction units, we found an unacceptable 
error rate at 600 baud. Sorry for any incon· 
venlence. Model I owners will find a listing 
of a software package (and cable) which 
let you connect the Modem directly to 
your cassette port, for half-duplex opera· 
tlon without an expansion Interface! 

f0REMARKS 


gram's author, your perspective will 
change substantially. The author has a 
deep Interest in getting the most from his 
hard work. The money he receives for one 
time publication really isn't enough, espe· 
clally when his is a particularly useful pro­
gram. This is why we are going to provide 
all of the 80 Microcomputlng listings on 
cassettes, with the royalties going to the 
authors. 

In some cases, where a program is par­
ticularly valuable, it may also be issued by 
Instant Software as a separate package, 
or as part of a package. In this case the 
royalties may escalate surpris ingly. 

We're aiming at making the cassette 
dumps of the programs available for each 
issue of 80 as the magazines come out. 
They will hopefully be in stock In the com­
puter stores carrying the magazine 
... and eventually they will be available by 
subscription. As soon as everything is 
ready to go, you'll be seeing announce­
ments of the service and the cost. • 

Programmer Demands 

If one were to try to judge from the letters 
and phone calls, it is a jungle out there 

for programmers, with rip-offs right and 
left. Well, what should a programmer be 
looking for If he wants to get his program 
distributed? 

A programmer needs to look into sever· 
al aspects of program publishing before 
making a decision. He needs to know 
about the distribution the firm has set up, 
the royalty arrangement, the reliability of 
the firm and the advertising backup his 
program Is going to get. 

New, Low-Cost Line Printer VII 

LP VII is an 80-column wide, tractor· 
feed line printer which uses plain paper 
and a ribbon that sells for $399. Its trac­
tors are adjustable from 4 V. to 9V. Inches. 
Printing can be 80 or 40 characters wide 
on an eight-Inch print line, upper and low­
ercase, at 30 cps. There's also a graphics 
mode for fully dot-addressable graphics. 

We've provided both a serial (color com· 
puter) and parallel (other 80s) Interface. 
I'm going to take my life In my hands and 
say It's available now. (Remember, your 
"now" Is April, mine Is early February, and 
there are two months In between for Mur­
phy and his law to play with.) 

Well, time flies when I'm having fun. I'm 
late again, so until next month ... • 

It stands to reason that a firm Is going 
to be able to do a better job of selling a 
program if it Is able to get It Into almost 
every computer store In the U.S. and also, 
translated Into other languages, into com­
puter stores In other countries. A funda­
mental fact of life In sales: the more out· 
lets you have, the better your llkellhood of 
selling. This is why Instant Software has 
not only Instituted a rep sales organiza­
tion to cover the entire United States, but 
Is also developing sales In 22 other coun­
tries. 

Royalty Percentage 

Your royalty is important too. Instant 
Software pays 20 percent and this seems 
to be both the standard and the top royal­
ty being paid by any of the major software 
publishers. This is a good deal higher than 
book royalties, but then the idea was to 
encourage software writing-good soft­
ware writing. 

Another serious problem for the pro· 
grammer is connecting with a reliable 
firm. One after another, program publish· 
ers have been going out of business, or 
selling out to other firms. This can raise 
hell with programmer contracts. Large 
ads do not a reliable firm make, unfortu· 
nately; so programmers should be wary. 

Broad-based Advertising 

Even the best of software won't sell if it 
is not advertised, so the ability of the pro­
gram publisher to back up your program 
with ads is important. If your program is 
being sold only by mail order, you will 
have to make do with a fraction of the 
sales that you might expect if it were also 
sold through dealers. 

More and more firms are developing 
their own distribution and advertising, so 
keep your eyes open and make sure that 
you connect with a good firm. • 
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'I'JfS-80 . l>l!Sli. 

& 0TH£R l\\VSTnm:s 

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

11TRS-80™ DISK AND 
OTHER MYSTERIES" 

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

TRS-80™ DISK . .. . ...... .. . $19.95 

110THER MYSTERIES" 
VOLUME II 

foreword by 

H.C. PENNINGTON 

.'11'1~JP/' ll.·l"'ilt ' IJ/.;('OIJEO 

4\• OTI !El~ i\\YSTl-.1UES 

Let your TRS·801M Teach You 

ASSEMBLY 

LANGUAGE 


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

REMASSEM· l . .. . .... . ..•... $69.95 
FOR DISK SYSTEMS .....•.• • $74.95 

Let Your TRS-801M Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does It again! REMDISK·l is a concise, 
capsulated supplement to REMASSEM-1. Package 
consists of two 45-minute lessons on audio casset· 
tes, and display programs providing illustration 
and reinforcement. Provides specific track and 
sector 1/0 techniques, and sequential and random 
file access methods and routines. 

REMDISK- 1 .•.••• . ••••••••.. $29.95 

Ciill nrJ// and place your order tor tnis new book, 
"MICROSOFnM BASIC DECODED & OTHER 
'MYSTt:RIES tor the TRS.80TM", from IJG, Inc. 
A primer tor cassette and disk BASIC on the 
TRS·80TM, the information provided applies to 
similar MICROSOFTTM BASIC interpreters. 
Features include . definition of terms, an over· 
view of BASIC and DOS. explanation of exits, er· 
ror codes. verb actions, "cold" and "warm" 
restart procedures and examination of system 
utilities, arithmetic support and 1/0 driver 
routines. and the communications region in 
RAM. Individual routines are explained in detail, 
with an index provided tor easy access. Appen· 
dixes include tables for BASIC and DOS vectors, 
stacks and interrupt locations, PLUS thousands 
of comment lines for the complete 
MICROSOFnM BASIC. 
MICROSOFTTM BASIC DECODED . . $29.95 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5Y." PLAIN JANE™ ........... $21.95 
5Y." DATALIFE™ MD 525·01 .. $26.95 
8" DATALIFE™ FD34·1000 ... . $33.95 
8" DATALIFE™ FD34·8000 . ... $43.95 

NEWDOS by APPARAT 

NEWDOS/80 *SPECIAL* . .. . $129.95 
NEWDOS + to 

NEWDOS/80 UPGRADE . .... CALL 
NEWDOS + with ALL UTILITIES 

35·track .............. ... $69.95 
40·track .......... ....... $79.95 

BOOKS 

TRS-80™ DISK 
AND OTHER MYSTERIES .. $19.95 

MICROSOFfTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... $ 7.95 

THINGS TO 333 pages
DO WITH YOUR 
PERSONAL COMPUTER10 0 1 $7.95
BY MARK SAWUSCH 

333 pages, written in simple terms, of " what-to-do" and " how-to-do-it" . 

Suitable not only for microcomputers, but for programmable 

calculators as well. Includes program listings, formulas, a glossary of 

computer terms and more! Definitely a MUST BUY! 

A PARTIAL LIST OF APPLICATIONS 

Electric Memorandum Income Tax Simultaneous Equation Solver 

Energy Efficiency Computation Speed Reading Real Estate Evaluation 

Test Your Typing Speed Check Digit Generator Astrology 

Statistical Analysis Personality Test General Purpose Clock/Timer 

Options Analysis Morse Code Recipe Index/Calculator 

Logic Circuit Analysis Finances and Investments RPN Calculator 

Antenna Design Biorythm 
Carpenter and Mechanic's Helper Letter Writing 
Calculation of the Number of Days Between Two Dates 

TRS·80 Is a trademark of the 
Radio Shack Division of Tandy PRICES IN EFFECT WE ACCEPTMOST ORDERS • Add S3.00 for shippingCorporation. DATALIFE Is a April 1, 1981 THRUSHIPPED WITHIN • VISA & handlingtrademark of VERBA TIM. PLAIN April 30, 1981, ONE BUSINESS DAY • MASTER CHARGEJANE. AIDS·I. AIDS·lll. CALCS·lll. •S3.00 EXTRA tor C.O.D. 

CALCS·IV, MERGE·lll are Prices, Specificiations, • CHECKS •Ohio residents add 6\lz3 Products damaged intrademarks of MTC. and Offerings subject to • MONEY ORDERS sales tax.
·' 1981 by Metatechnologies transit will be exchanged change without notice. • C.O.D. Corporation. Inc. 8104 
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"A little got to the printer 


but most just spilled right out on the floor. 

It was horrible­


wall-to-wall alphabet soup! 


the powers of two, and does successive would have to wait until Monday to giveOh, Really? 
additions to sum up the line number. MSS a ring (Rats!). I gave It a try anyway 

I recommend that others who've had and they answered. A very polite gentle­
I recently acquired a printer for my problems with this try deleting lines man Informed me that my phone order for 

TRS-80 and wished to produce a hard 65520-65522, and insert: 65520 Y = Deathmaze 5000 would be In the mall 
copy duplicate of the monitor screen. Al­ PEEK(I + 4)•256 + PEEK(I + 3):RETURN. Monday. I asked him if he had read the re­
though I am not very proficient at pro­ The wasteful B() array can be omitted view by Ms. Marshall and he said he had. 
gramming, I could think of several possi­ altogether from line 65504, and all the non­ He also said that If she likes Deathmaze 
ble ways to do this. However, as I am not string variables can be DEFined at the In­ 5000, she would "fall out of her chair" over 
too ambitious, I resorted to the yearly in­ teger level. These are helpful tips since Asylum.
dex in your December issue and came the program can be quite useful for very By means of this letter I am offering to 
upon several articles detailing this very long programs. supply Ms. Marshall with a seat belt for 
nicely. her chair. After all, if she Isn't getting anyDr. S. C. Mills

Having made my selection, I carefully 
Wittenberg University work done due to Deathmaze 5000, she 

entered a screen printer subroutine from 
Springfield, OH 45501 will get even less done on the floor!! 

the March issue. I listed the program and See you in the Mental Ward! 
proofread it carefully. I was all ready to go. 

Jeffrey Machusak
I hurriedly filled my screen with Quick Betrayed Joseph City, AZ 86032 

Brown Foxes and several Lazy Dogs along 
with a couple of Now is the Times, and On page 185 of the February, 1981 issue I will take your kind offer under advise­
turned on my new toy. This is where the of 80 Microcomputlng, I see an ad for a ment, and add the seatbelt to my collec­
fun began. 

PMC-80 computer. tion of crystal balls, rotten sneakers, and
While the program apparently ran per­ I thought 80 Microcomputing was for magic rings.-Debra Marshall, 80 Edi­

fectly as I GOSUBed 20000, I had failed to "TRS-80 users" . As a TRS-80 user who is torial
tighten the printer cable sufficiently and, proud of his computer and his magazine, I 
as you have probably guessed by now, 

feel betrayed by this ad for a competitor's
nearly all the screen's contents were Programma Review machine.
dumped right on the carpet. A little got to 

Let PMC-80, PET, Apple, and the like
the printer but most just spilled right out advertise in their own users magazine. I appreciate your review (80 Reviews,on the floor. It was horrible-wall-to-wall If the ads in my magazine cannot sup­ February 1981, Bruce Douglass) of thealphabet soup! port my machine, I am not Interested. 80-Grafix board from Programma Interna­I am only glad that it was not the large 

David C. Mauldin tional, Inc., but I hope you'll give me the print , for the vacuum cleaner may not 
Hickory, NC 28601 opportunity to clear up some minor mis­have gotten it up. 

understandings the reviewer may have 
I. T. Phoolesme Will you feel betrayed by our coverage had concerning our product.

TaWorrie, NW 01313 of the Color Computer? The Model 11 or I II? Mr. Douglass' review may leave the mis­
The Pocket Computer? conception that our use of the cassette 

Prechilling the interface cable generally The PMC-80 bears a closer resem­port may somehow interface with normal 
slows this type of overflow to the point blance to the Model I than any of cassette operation. Use of the 80-Grafix 
where you can catch it in a bowl if it oc­these.-Eds. board does not interfere with either nor­
curs.-Eds. mal or high-speed cassette operation. 

There is no external connection to theDeathmaze, Anyone? cassette port; the Interface is entirely in­CROSSREF Complication ternal to the TRS-80. None of the port out­
"To Everything There is a Season" says puts affect cassette operation in any way. 

D. N. Ewart's CROSSREF in the Jan­ Debra Marshall, as she explores Death­ Mr. Douglass seems to feel that pro­
uary issue immediately struck me as a maze 5000 (Med Systems Software). Upon gramming our board requires a great deal 
very valuable utility-if only I could get It reading the review by Ms. Marshall, I be­ of memory. He points out that program­
to work. After two attempts to key it in, I came very excited about this particular ming the board requires up to one full K of 
still couldn't get it to output the right line software program. Well, I looked up In the memory, and video memory at that. There 
numbers. list of advertisers for Med Systems Soft­ are advantages to this method. For exam­

Closer inspection showed that the com­ ware, and lo and behold, page 49 was to ple, to obtain an effective resolution of 
putation Is done In an absurdly compli­ be my salvation (or destruction??). It was 384 x 192 pixels, it would take a memory­
cated way: The program DI Ms an array of 2:00 pm on a Saturday and I thought I mapped screen of 9K; we require only 1K! 
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MTC AIDS-Ill™ 

MODEL I ...$69.95 MODEL II ...$99.95 

Introducing the latest addition to MTC's family oi data management systems, AIDS-Il l. NO 
PROGRAMM ING , easy to use. COMPLETE PACKAGE including demonstration application, 
documentation and MAPS-Ill (see below). 

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

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


· ENTER FIELD (can't type.in more characters than specified). 

· BACKSPACE (delete last character typed). · RIGHT·JUSTIFY FIELD contents. 

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

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

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

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

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

· Example: Select records representing those sales made to XYZ COMPANY that 
exceed $25.00, between the dates 03/ 15 and 04/ 10. 

MAPS·lll (MTC AIDS PRINT SUBSYSTEM), included at no charge, has the following features: 
• Full AIDS·lll SELECTION capabilities. 
• Prints user-specif ied fields DOWN THE PAGE . 
• Prints user-specified fields in titled, columnar REPORT FORMAT, automatically 

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

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

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

David Wareham , Vice President (EDP). National Hospital and Health Care Services Inc. 
" We have 32 different Data Base Management packages for the TRS-80. AIDS-Ill is easily 

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

Jack Bilinski, President. 80 Microcomputer Services 
" Your AIDS program is far and away the finest information management system that I've 

ever seen. I am currently using it to maintain a clear picture of the demographic data on all 
the kids in our residential treatment program and it is working for me superbly." 

Frank Boehm, Director. Front Door Residential Treatment Program 

MTC AIDS CALCULATION SUBSYSTEM-Ill™ 
MODEL I ...$24.95 MODEL II . ..$39.95 

MTC's most popular AIDS subsystem. Use • Columnar subtotals generated when 
for report generation involving basic there is a change in a user-specified 
manipulation of numeric data. Features are: column. 
• User-specified page title 	 • User-specified Columnar Totals 
• Columnar Headings 	 • Columnar values computed using con­
• Optional Indentation 	 stants and/or column values 
• Use 	for accounting. inventory. financial • Balance forward calculations (Ex: Gross 

and other numeric-based information sales equals previous gross sales + sale 
systems. amount + sales tax). 

Compare AIDS-111 " 
1
/CALCS-lll 'M with any other data man~gement package under $100! 

CALCS·lll '"' REQUIRES THE PURCHASE OF AIDS·lll™ 

AIDS OWNERS! 

WE HAVE WHAT 

YOU'VE BEEN 

WAITING IV••• 


MTC CALCS·IV™, that Is. 

• More Computations 

• Save Report Formats on Disk 

• Faster, and more! 

CALL FOR DETAILS and 
CALCS-111 UPGRADE PRICING 

MTC AIDS MERGE-Ill™ 

This subsystem will combine up to 14 AIDS. 

created data files into a single, large file. An op­

tional purge capability removes duplicate entries 

while performing the merge operation (can even 

be used to eliminate duplicates in a single file). 

Machine-code assisted for lflgh·speed perfor­

mance, MERGE-lllTM properly handles files sorted 

by any combination of fields, including numerics, 

with each field in ascending or descending order. 

MTCAIDSMERGE-111™.....•..... $19.95 

For Model II ..•.. .. • .... ......... $29.95 


MICROPARAPHERNALIA 
DISKEITES (box of ten) 

5114' PLAIN JANE™ _ .......... $21.95 
51/," DAT ALI FE™ MD 525·01 .. $26.95 
8" DATALIFE™ FD34-1000 .... $33.95 
8" DATALIFE™ FD34-8000 .... $43.95 

NEWDOS by APPARAT 
NEWDOS/80 *SPECIAL* . ...$129.95 
NEWDOS + to 

NEWDOS/80 UPGRADE ..... CALL 
NEWDOS + with ALL UTILITIES 

35-track ... . ...... . ...... $69.95 
40-track ... . ...... . ...... $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .. . . S 7.95 

TRS·BO is a trademark ol the PRICES IN EFFECT WE ACCEPTMOST ORDERS Radio Shack Division of Tandy •Add $3.00 for shippingApril 1, 1981 THRU 
~rporation. DATALIFE is a SHIPPED WITHIN •VISA &handqApril 30, 1981. trademark of VERBATIM. PLAIN ONE BUSINESS DAY • MASTER CHARGE •$3.00 EXTRA for C.0 .0 . JANE. AIDS.I. AIDS.Ill , CALCS·lll. Prices, Specificiations. •CHECKSCALCS.IV, MERGE·lll are • Ohio residents add 6!/z 3Products damaged in and Offerings subject totrademarks of MTC. • MONEY ORDERS sales tax.transit will be exchanged. ©1981 by Metatechnologles change without notice. • C.O.D. 8104Corporation, Inc. 
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Once the board is programmed, it re­
mains programmed until the mode is 
changed again. You can program the 
board from DOS, or System, or from an­
other BASIC program, and never use any 
space in an application program at all. 
This unique programming method allows 
you to design high resolution graphics 
characters for programs designed for 
Radio Shack's standard low-resolution 
graphics. 

We do state that you can use both high 
resolution and low resolution graphics af­
ter our system is installed-and you can. 
Our experience answering telephone in­
quiries has shown that users don't mind 
not having them both at the same time. 
They generally want either the old (for 
their old programs), or the new. But If you 
must have some of each, there's no rea­
son you cannot program Radio Shack's 
low resolution graphics into our high 
resolution 80-Grafix boarcl. 

Though I suppose there is somewhere a 
firm distinction between lowercase and a 
graphic character that only looks like 
lowercase, in general use, I cannot find 
such a difference. Programma's lower­
case includes the ability for both DOS and 
BASIC input In lowercase. The problem 
with the printer substituting uppercase 
for lowercase and vice versa is directly a 
fault of the Internal design of the TRS-80; 
the shift-key was designed by Radio 
Shack to operate backwards. We f ixed it 
for the screen. 

You can still use SET and RESET with 
low resolution characters, while using the 
high resolution characters elsewhere at 
the same time. All you have to do is pro· 
gram each of Radio Shack's low resolu­
tion single-pixel characters into the same 
positions in the high resolution mode. 
Then SET and RESET (and POINn work as 
before. 

I don't really see any reason for berat­
ing the demonstration software included 
with the board. True, one of the programs 
is a rather lengthy ad for our own product. 
What better way to show off lowercase, in· 
verse video, high resolution and extensive 
graphics, than by using them to explain 
themselves? The program is, after all, a 
demonstration program; looking at the 
listing (simple, straightforward, and well 
commented) demonstrates more than ade­
quately how to get the features in your 
own programs. 

The character generator you get does 
appear different from the one in the ad. 
The one in the ad hadn't been invented yet 
when the photograph had to be taken. The 
programmer just programmed the screen, 
for the convenience of the photographer, 
due to the long lead times involved in ad­

vertising photography. When the charac­
ter generator was finally programmed, 
there were differences between the orig­
inal conception and the final program. But 
the character generator we supply is more 
convenient to use, as it supplies data 
statements which can be used directly in 
your own BASIC program, Instead of hav­
ing to use separate machine-language 
drivers. 

If you do prefer working with machine­
language files, we have reasonably priced 
systems which manipulate pre-defined 
and custom character sets In disk and 
tape files. 

Jeff Lasman 
TRS-80 Project Coordinator 

Programma International, Inc. 
Burbank, CA 91504 

ZBUG Thanks 

Your ZBUG article In the January '81 is· 
sue forced me to take pen in hand and 
thank you and Lt. John B. Harrell, because 
it really Is a super Debug monitor. 

I enjoy programming In BASIC and have 
only dabbled at assembly language, hav­
ing only EDTASM but no T-BUG or facsim­
ile. ZBUG worked the first time I loaded it 
and I am now more enthusiastic about 
writing some assembly language subrou­
tines for my BASIC programs. 

I did find a minor flaw in the ZBUG list­
ing in Part 4 which I corrected to clean up 
the screen display. Line 406 needs seven 
more blank spaces between CONTENTS 
and MODE for the TITLE. 

Many thanks to the authors throughout 
the country making my family's hobby 
more fulfilling and enjoyable. 

Bob Clark 
Plainfield, JN 

Shack Statistical Fix 

Thank you for Robert P. Johnson's re· 
view, "STATS," in the December Issue of 
80 Microcomputing. It Is a thoughtful eval­
uat ion of the Radio Shack and Creative 
Computing statistical programs, and it 
helps in making a choice between these 
two packages. 

Radio Shack has issued corrections for 
a few errors in their statistical programs, 
but there is a bug in their chi-square pro­
gram that has not been mentioned in any 
Radio Shack literature that I have seen. 
The error occurs only in chi-square prob­
lems involving one degree of freedom, for 
which the Yates' correction for continuity 
is applied. The Yates' correction is sup­
posed to reduce the chi-square value, but 

in the Radio Shack program it has the op­
posite effect. The program can be fixed by 
changing the last statement in line 280 to: 
CS= CS+ (ABS(O(l,J)) - E(l ,J)) - CCt2/ 
E(l ,J). 

The error resulted from the simple om is· 
sion of the ABS term in the original state· 
ment. The error (and the fix) would be ob­
vious to anyone with fair knowledge of 
both programming and statistical infer­
ence-if one suspected a problem and 
checked the program. 

Cynicism may be an unappealing trait, 
but "suspecting problems" is almost a vir­
tue for the software user. The old advice 
still holds: Conduct trial runs of a new pro· 
gram and compare the resu Its with resu Its 
that are known to be correct, before rely· 
ing on the program for any serious appli­
cation. 

Alfred L. Brophy, Ph.D. 
West Chester, PA 19380 

Packing Color Strings 

If you have a Color Computer, you have 
noticed that SET and RESET graphics are 
just as slow as they are on the Model I. 
With the Model I you have an alternative 
by using VARPTR to pack strings with 
graphic characters, but that command 
was left out of the BK Color BASIC. 

As a software author, I wanted to get 
the Color Computer and see what I could 
do with high resolution color graphics, but 
Tandy hasn't released the information on 
how to get into HI-RES yet. I started to 
search for an alternative method to pro­
duce graphics until I became more adept 
at the 6809 instruction set. 

The Color Computer stores variables in 
much the same method as the Model I. 
Strings are stored as follows: 

NAME1/NAME2/LEN/MARKER/ADDR1/ 
ADDR2/MARKER 
Name1 = first character o f variable 
name 
Name2 =second character's ASCII val· 
ue + 128 
LEN = length of the string 
MARKER = Is apparently a delimiter 
(00) 

ADDR1 =first byte of string's address 

ADDR2 =second byte of string's ad­

dress 
MARKER =another delimiter (00) 
Because the 6809 doesn't store num­

bers backward, you can find the string's 
address with the formula ADDA = ADDR1 
•256 + ADDR2. 

Non-SET graphics on the Color Com­
puter are even simpler than I first imag­
ined by using this information: 
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sion of NEWDOS. but a completely new product. Simplified DOS commands can be in· 
stantly executed from BASIC, even within a program, without disturbing the resident 
code. System options, such as password protection, number and type of disk drives, 
BREAK key enable/disable and lowercase modification recognition, can be quickly and 
easily changed. Five new random-access file types allow record lengths of up to 4096 
bytes, and no FIELDing! A powerful CHAIN facility allows keyboard INPUTs to be read 
from a disk file. An improved RENUMBER facility permits groups of statements to be 

Diskettes may even be designated as RUN-ONLY! 
utilities (SUPERZAP 3.0, etc.) and much more! One MTC 

technical staff member said having NEWDOS/80 is " better than sex" (you'll have to 
judge for yourself!). Includes 180-page instruction manual and MTC QUE card. 

.. ... ... .. . ...... . ... . .... ... $129.95 
. ....... . . ........... .. ....... . ...... S 7.50 

CALL REGARDING OUR NEWDOS + UPGRADE PRICING 

THE 

functions. 

both 

SYSTEM 

80· 
and 

FLOPPY 

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

NEWDOS+ 
$6995 

by Apparat 
Includes REF, RENUM , SUPERZA P, 
EDITOR/ASSEM., DISASSEM., DIRCHECK, and 
more! This is the original NEWDOS with all of 
Apparat's utility programs. Includes exclusive 
MTC QUE (Quick User Education) card. 

40-Track Version ............ . . ....... $79.95 

MTC QUE Card only .... . . . . .. . ....... S 1.50 

•Add S3.00 for shipping 
& handling 

•$3.00 EXTRA for C.O.D. 
•Ohio residents add 6V2% 

TAKE YOUR 
MODEL II TO 80 - 20 -- 12995 

NEW HEIGHTS 


MTC is proud to announce MTC EXTENDED 
BASIC for the Model II, by R. Ryen. Features in· 
elude "fixes" to existing BASIC, multi-line lune· 
tions, extending an existing sequential file, PEEK. 
POKE, greatly enhanced screen control and ex­
panded editing capabilities. The contents of 
variables are NOT CHANGED when editing, delet· 
ing, inserting or merging lines. allowing continued 
program execution! All this and much more. 

MTC EXTENDED BASIC .. . . . . ....... . .. S 99.95 


MICROPARAPHERNALIA 
DISKETTES (box of ten) 


5 y," PLAIN JANE™ . .... . .. ... S21.95 

5'/•" DAT ALI FE™ MD 525-01 .. S26.95 

8" DAT ALI FE™ FD34-1000 .... S33.95 

8" DATALIFE™ FD34-8000 .. . . $43.95 


NEWDOS by APPARAT 
NEWDOS/80 *SPECIAL* .. . . S 129.95 
NEWDOS + to 

NEWDOS/8C UPGRADE . .... CALL 
NEWDOS + with ALL UTILITIES 

35-track ..... .. ... ... .. .. S69.95 
40-track .. ... .. ... .... . .. S79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFfTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER . .. . S 7.95 

TRS·80 is a trademark ol the 

Radio Shack Division ol Tandy 


Corporation. DATALIFE is a 

trademark ol VERBATIM. PLAIN 


JANE. AIDS·I. AIDS·lll. CALCS·ll l , 

CALCS·IV. MERGE·lll are 


trademarks of MTC. 

·' 1981 by Metatechnologies 


Corporation. Inc. 


MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


THE ORIGINAL NEWDOS/80 

WITH MTC QUE CARD 

* SPECIAL PRICE * SAVE$20 $129.95 

Apparat's long-awaited successor to NEWDOS + is here! This is not an enhanced ver· 

relocated within program code. 
Features all NEWDOS+ 

NEWDOS/80 #SPECIAL# .. . ..............

MTC QUE Card only .. . . . ... .......
 

Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. 
FLOPPY DOCTOR completely checks every sec· 
tor of 35· or 40·track disk drives. Tests motor 
speed. head positioning. controller 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read. refresh. executability and exclusivity 
ol all address locations . Includes 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS ..... $19.95 

An improved version of the 
DIAGNOSTICS above. Designed for single 
or double density. 35·. 40-. 77· , or 
track disk drives. Includes new 
modified tests. Features THE 
DOCTOR. Version 3.0. 

SYSTEM DIAGNOSTICS-V3 .. $24.95 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
• CHECKS 

PRICES IN EFFECT 

April l , 1981 THRU 


April 30. 1981, 

Prices, Specificiations. 

and Offerings subject to 

change without notice. 


• MONEY ORDERS 
• C.O.D. 

8104 

sales tax. 
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basis (see TRSDOS technical Information 
in TRSDOS & Disk BASIC Reference Man­
ual). This facility seems to consistently 
drop the last sector, so I have found it nec­
essary to pad my flies at the end. Check 
out the LOF function-I haven't tried it on 
these files. 

Bill Bunn 
Covelo, CA 

BASIC Doodle 

In the article "Doodlebug," I felt the 
unexperienced programmer without ma· 
chine language orientation was left out. I 
have developed an 11 second, BASIC, re­
verse video program for Level II: 

5 ON ERROR GOTO 120 

100 FORB 15360T016363:POKE B,319-PEEK(B):NEXT 
110 RETURN 
120 RESUME NEXT 

One word of warning: The program will 
demolish any letters on the screen. 

Mike Case 
2304 Lakeview Dr. 

Melbourne, FL 32935 

TC·S Cassette lnterf ace 

I am the owner of an early model TRS-80 
microcomputer, which has a CTR-41 cas­
sette recorder instead of a CTR-80. 

A few weeks before Christmas I pur­
chased a TC-8 Cassette Interface unit 
from JPC. I :i.ssembled the unit at a 
friend's home, following the very well writ· 
ten assembly instructions. The system 
tested flawlessly and just as advertised. I 
was extremely pleased and delighted with 
my new hardware and software. 

I later connected my TC-8 to my CTR-41 
cassette recorder after modifying It in the 
manner explained In the TC-8 Cassette 
Operating System users manual. I was 
surprised to find that the recorder motor 
control function was not working. The 
CTR-41 motor ran whenever any of the 
control buttons were depressed. This mal­
function made it impossible to make use 
of one of the TC-B's nicest features; the 
ability to position to various program and 
data files on the tape. After ascertaining 
that the required modification had been 
performed correctly, I decided to call the 
folks at JPC. 

I was Introduced to a Mr. Bruce Ker­
nodel and we exchanged Information to 
establish exactly what my problem might 
be. Mr. Kernodel was highly knowledge­
able of the inner workings of both the TC-8 

and CTR-41. He explained that the CTR-41 
modification is designed to connect sys­
tem ground to power supply ground 
directly whlle bypassing the remote jack. 
He also explained that this leaves only the 
motor to be switched by the remote jack 
and thus reduces the amount of current 
that the TC-8 and TRS-80 must handle in 
turning the cassette recorder off and on. 
Mr. Kernodel also mentioned that in the 
past all of the CTR-41 recorders they had 
seen were wired exactly the same with 
regard to the wires connecting the remote 
jack to the circuit board. He did say, 
however, that if for some strange reason 
they were not wired that way in my 
recorder I would need to reverse them. 

I followed Mr. Kernodel's advice and re ­
versed the two wires. I was relieved to 
discover that the TC-8 now functioned 
beautifully. 

If you have followed all of JPC's Instruc­
tions correctly and have the problem I 
have had, locate the two small white wires 
connected to the remote jack and try re­
versing them. 

My thanks to Mr. Kernodel and the folks 
at JPC. Their product and support Is first 
rate and deserving of praise. 

J. P. Richmond, Jr. 
St. Albans, WV 25177 

Short Stuff 

This short utility grew out of a competi­
tion between my son and myself, with Jef­
frey finally getting the last word when he 
got It down to 28 characters (Including the 
line number). At that point I thought it just 
interesting enough that you might want to 
pass it on to your readers to elaborate on. 

Robert F. Vavasour 
St. Johns, Newfoundland A 1A 385 

The World's Shortest Wordprocessor: 
Written by Jeffrey Vavasour, 11 years old 
1 PRINTCHRS(14);1NKEYS;:GOT01 

The program could be further shortened to remove the 
cursor, by only typing " PRINTINKEY$:GOT01". Clearing 
the screen, either In whole or In part, Is performed by first 
positioning the cursor by using SHIFT and one of the ar· 
rows, then pressing the CLEAR key which will erase the 
screen from the cursor posit ion to the bottom of the 
screen. 

Printer output Is obtained by using the JKL feature of 
NEWDOS. 

END Your Programs 

Your December issue more than paid 
for the first year's subscription. "Assem­
ble It Yourself" by Richard Koch makes 
Radio Shack's Editor/Assembler usable 
for the first time. The article is quite clear, 
and the Program Listings gave no prob· 

lems. Well done! 
I also found Richard Halloran's "Printer 

Pagination" quite useful, and lost no time 
in using It. No one-upsmanship intended 
with the enclosed listing of my version of 
Mr. Halloran's program. 
10 CLEAR500 

20 OPEN"l '',1,"PROGRAM" 

30 CLS:PRINT@320,"LOADING THE PROGRAM IN· 


TO MEMORY 
40 PRINT:PRINT"IN CASE YOU FORGOT, FILE 

NAME IS 'PROGRAM' " 
50 PN = PN +1:LPRINTSTRING$(70," ") "PAGE 

"PN:LPRINT" " :LPRINT" " 
60 IFPEEK(16425) = 50 THEN LPRINTCHRS(12) 

:GOT050 
70 LINEINPUT #1,RS 
80 LPRINT RS 
90 IF RIGHTS(R$,3) ="END" CLOSE ELSE 60 
100 LPRINTCHRS(12) 
110 END 

I would like to offer your readers the fol­
lowing suggestions: Call the last line of 
the program to be LLISTed " END''. Then it 
is not necessary to count (or remember) 
the number of lines in the program. The 
printer will stop when the program line is 
"END" and do a last top-of-form. Line 50 
of the new version automatically prints 
the page number at the top right corner of 
each page of the listing. 

Finally, be sure that the number of char­
acters in each line of your program does 
not exceed the number of characters per 
line of the printer, otherwise the pagina­
tion will become skewed. My Line Printer 
II (Centronlcs 730) wlll Issue a carriage 
return/linefeed automatically at the end of 
80 characters, while the TRS-80 updates 
location 16425 only when the program 
calls for a linefeed. 

Gary Him/er 
Granada Hills, CA 

Two ROM Improved? 

The change by Radio Shack from the 
three ROM version of the TRS-80 to the 
two ROM improved (?) system blocks 
reading tapes on the second cassette 
connected to the interface. They can be 
written to, but not read. This arbitrary 
change is contrary to the claims and tech­
nical data on the interface, and Radio 
Shack should be pressured into putting 
the feature back. In fact, the read function 
is the most useful aspect of having a sec­
ond cassette recorder, since it can be 
used as a software ROM to load utility pro­
grams into protected memory. Included in 
those programs is the printer driver, etc. 

Readers should take appropriate steps 
If they are considering buying an Interface 
with the intention of using all the stated 
facilities. 

/'fan Gwyddno Hall 
Pickering, Ontario 
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point is 1AF8H, and it returns with HL 
pointing to the two bytes of zeros which 
mark the end of the program. Code to use 
this routine would go at the end of the 
compression process, and might look like: 

CALL 1AFBH ;RESETTHEFORWARDCHAIN 
INC HL ;BUMP HL PAST 
INC HL ;THE ZERO BYTES 
LO (40F9H),HL ;PARK IT AS END OF PROGRAM 

Anyone who compresses their pro­
grams should be warned to save the 
original. The first reason is obvious: After 
a program has been compressed, it is 
hard to read, and future updates would 
then be more difficult. The second Is more 
subtle: Removing blanks from a 'token­
ized' BASIC program will not cause any 
Immediate problems, but if the program, 
or part of it, were converted to ASCII, and 
then re-tokenized, the meaning of the 
code can change. There are probably hun­
dreds of situations where this will occur, 
and simply EDITlng a line, even if you 
don't change anything, can do the dam­
age. An example of such a line Is: 

10 IFS = T AND U = V THEN W = X 

After compression, It would be: 

10 IFS = TANDU = VTHENW = X 

This causes no problem until, for example, 
the program Is SAVEd in ASCII. When re­
loaded, BASIC would see (Blanks and ?? 
added for c larity): 

10 IF S = TAN ?? DU = V THEN W = X 

BASIC will misinterpret this line, believ­
ing that the keyword TAN is Incorrectly 
used. 

Bill 's approach to deleting REM lines 
only goes halfway to doing the job correct­
ly. An example of coding you will see time 
and time again follows: 

10 GOSUB 1000 
20 END 

1000 'THIS IS THE CALCULATION SUBROUTINE 
1010 A=B+ C 
1020 RETURN 

In this case, If line 1000 were deleted, the 
BASIC program would be broken. The 
complete solution Is to analyze the entire 
program and determine which lines are 
referenced by other lines, and not to 
delete referenced lines. Numbers which 
follow ELSE, THEN, GOTO, RUN, RE· 
STORE, GOSUB, RESUME, LIST, LLIST, 
DELETE, and ERL tokens are line number 
references. This Is a lot of trouble, and a 
much easier solution Is not to remove the 

entire line, but to remove only Its con­
tents. This results in saving five fewer 
bytes per line, but eliminates the above 
problem. 

Bill's code also does not take Into ac­
count the potential problems in com­
pressing FIELD statements. The pitfall 
here Is that the AS keyword is not token­
ized, but remains in the program in ASCII. 
An example of a dangerous FIELD state­
ment is: 10 FIELD 1, 2 AS C$ 

If the blank is removed between the AS 
and the C$, the interpreter will incorrectly 
read it as ASC, another keyword. The easi­
est solution is to leave FIELD statements 
alone. 

A word of caution is in order for anyone 
who might attempt to implement Bill's 
suggestion for further processing which 
involves consolidating lines: You can not 
merg~referenced' line Into the preced­
ing line, so it will be absolutely necessary 
for you to perform the comprehensive 
analysis described above to determine 
which lines are the target of referencing 
statements. 

Robert F. Snapp, President 
Snapp, Inc. 

Cincinnati, OH 45242 

Light Pen 

A number of people have been writing 
to us lately to ask if we still sell the Light 
Pen and Light Pen kits which were de­
scribed in "Build a Light Pen," April 1980, 
80 Microcomputing. Please tell your read­
ers that we are still gladly shipping both 
assembled Light Pens ($29.95) and Light 
Pen kits ($19.95). We are very sorry to say 
that we cannot sell individual compo­
nents used In building the Light Pen, but 
we consider the kit at $19.95 a very good 
value. Thank you for your fine publication. 

Wayne Holder 
Oasis Systems 

San Diego, CA 92103 

Two-chip ROM 

Ever since the Model I two·chip ROM 
came out I have been watching for Instal­
lation hints but have not seen any. There­
fore, my experience may be of value. For 
the newer "G" printed circuit boards the 
proper ROM Level II kit Is part number 
263-1120. 

The new ROM marked "NEC K01049­
004" goes In the ROM A position marked 
Z33 on the printed circuit board, and the 
ROM marked "SCM 91609P" goes In the 
ROM B position marked Z34 on the board. 

The DIP shunt in socket Z3 is replaced 
with the new one provided in the kit, but it 
must be programmed first. All connec­
tions remain Intact except for the pin 1 to 
16 connection which Is opened for the 16K 
RAM configuration. 

That is all there is to it, except you 
should take the normal precautions when 
handling CMOS ICs (i.e. ground the circuit 
board, yourself, and the IC insertion tool). 
Make sur~ the ROM and the DIP shunt are 
properly oriented as well. 

So far I have had no problem running 
old Level II tapes with the new ROM. 

Ronald 0 . Anderson 
Dayton, OH 45431 

Programmer Review Notes 

In reference to the review of our pro­
gram "Programmer" that appeared in the 
January '81 issue of 80 Microcomputing I 
would like to make two statements: 
(1) The bugs reported by Mr. Thurlow 


have been corrected; Programmer 

is, so far as we can tell, complete­

ly free of bugs. 


(2) Anyone owning a copy of Pro­
grammer, version 1.6 or earlier, 
can obtain a new, bug-free copy 
without charge by returning their 
original to Rational Software 
along with their name and ad­
dress. 

Tom Little 
Rational Software 

963 E. California Blvd. 
Pasadena, CA 91106 

CMD Functions 

The following CMD functions are avail­
able on Model I TRSDOS 2.2 and 2.3. 
(Don't call Ed Juge, just try them.) 

1. CMD"E" Display most recent 
disk error 

2. CMD"#"# Display MICROSOFT 
copyright notice 

3. CMD"A" Same apparent func­
tion as CMD"S" but 
goes through 4030 
whereas CMD " S" 
goes through 402D 
and 4400. 

TRSDOS 2.2 and 2.3 also allow for rela­
tive record random access with records 
smaller than 256 strung Into 256 byte 
blocks. When asked "How Many Flies?", 
reply nV. This will allocate an extra 256 
byte buffer for each file. Note that this will 
reduce your available memory. To open a 
file for short record access, OPEN "R",n, 
file descriptor, record length. GET and 
PUT will then operate on a relative record 
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I started 
by selling programs, 
and a year later 
they said I was 

"the standard 
of the industry." 
Now I'm selling 
the whole computer. 
I'm Irwin Taranto, the one who changed the 

' TRS-80* into a serious business computer. 
Thousands of businesses tried my 

programs in the last year and a half, and 
sometimes it seerp.s like every one of them has 
called me on the >phone. With every call, I get 
another idea. I polish, alter, upgrade and 
correct these programs constantly. 

By now I know how they work best, and 
exactly what they need in the way of 
peripherals. It 's only logical that I should sell 
the whole computer system, not just the 
program diskettes. 

So ifyou look at the computer in the picture, 
you'll see it says "Taranto" on it, not "TRS-80'.' 
The keyboard and CRT unit are a Tandy II* 
(that's what the manufacturer calls TRS-80 
•Trademarks of the Tandy Corporation 

Model II when it's not sold through the Radio 
Shack). Ifit fits your needs better, though, we 'll 
get the disk drive or the line printer some­
where else. 

When you buy one of these Taranto 
computers, you get some serious advantages. 
Some serious advantages. 
You get hardware that's absolutely tailored 
to my programs. This means you'll be able to 
use every bit of the capability that's built into 
these systems. 

You get my backup, down the line. If 
something goes wrong, we tell you how to 
fix it over the phone. If the problem's tough 
enough, I get on the phone myself. If we find 
out it's a hardware problem, you can get it 
fixed at any Radio Shack Service Center, even 
though it says "Taranto" on the machine.Ifyou 
want to be completely covered, we'll arrange a 
service contract that takes care of everything. 

In a lot of cases, we can help you set it up, 
too. I'm putting a group of authorized dealers 
together. Before long, they'll be all over the 
country, able to bring the equipment and pro­
grams right to your business. They'll spend a 
day or so with you helping you shalte it down. 
It'll cost a little more, but it's good insurance. 
The programs. 
When you buy a Taranto computer, you're 
also buying these systems - any or all-each 
custom-tailored to your own needs, all inter­
acting with each other, all integrated with 
the General Ledger. 

General Ledger/ Cash Journal 
Accounts Payable/ Purchase Order 
Open Items Accounts Receivable/ Invqicing 
Balance Forward Accounts Receivable (new) 
Payroll/Job Costing 
Inventory Control (new) 

Of course, if you already own a TRS-80 (any 
model), all our programs are available without 
the hardware. 

Put it all together, and you have a truly 
serious, truly supported computer, software 
and hardware included-for as little as $8000. 

I think they just might decide I've moved that 
"standard of the industry" up a notch or two. 

Taranto 
& ASSOCIATES, INC. v 45 

The Total System Store™ 
121 Paul Drive, San Rafael CA 94903. 

Outs ide California, phone toll free (800) 227-2868. 

In California (415) 472-2670. 

Authorized dealers throughout America. 
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OMEGA "WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLICSALES 

CO. v 389 

NEC spinwriter 
5510-5530. $2449 

East Coast: 12 Meeting St. , Cumberland, RI 02864 
West Coast: 3533 Old Conejo Rd., #102, Thousand Oaks, CA 91320 

Centronics · L td. quan. 
730-3 $ 525 
737·1 $ 625 
704.9 $1250 
730-1 $ 525 
753 $1750 

703-9 $1550 

Products are 
NOW 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 

OMEGA sells only quality merchandise to our customers. 
OMEGA will try to match any current advertised price with similar purchase conditions. 

Before you buy anywhere else ­ be sure to call OMEGA Sales Co. 
WEST COAST: 1-805­499-3678 EAST COAST: 1-401-722-1027 

OMEGA ships via UPS, truck, or air. COD's. 
Visa, Mastercharge accepted, with no service charge.

-=r'I - Telex: 952106 
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128= green 

144 = yellow 

160 = blue 

176= red 

192 =buff 

208= cyan 

224 = magenta 

240=orange 


The pixels are numbered: 2814 
2/1 

To determine what code to use, first de­
termine the color's number from above, 
add the number(s) of the pixels you wish 
to set and you have the code to be printed 
(i.e.; to set the upper left corner to red, the 
code would be 176 for red plus eight for 
the upper left corner, or 184). Using graph 
paper and colored pencils, plot your 
graphics and compute their codes, turn on 
your Color Computer and put them in data 
statements. 

The start of variable storage is at 270 
and 280 and the end of variable storage is 
at 31 D and 32D. If you haven't guessed by 
now, we're going to start packing strings. 

Determine the names of the variables 
you will use for your graphics. Here's my 
program to pack strings. If you are adven­
turous you could do all your strings at 
once. 

10 AA$= "AAAAAAAAAA":. 'or whatever 
1000 X = PEEK(27)·256 + PEEK(28): 'start of variable 

storage 
1010 W = PEEK(31)·256+ PEEK(32): 'end of variable 

storage 
1020 FOR Y =XTO W: 'all bytes in variable storage 

area 
1030 IF PEEK(Y) =65 AND PEEK(Y+1) = 193 AND 

PEEK(Y + 2) =10 TH EN V =Y + 4 ELSE NEXT Y: 
'if both letter and the length are correct you have 
a hit 

1040 L = PEEKM•256 + PEEK(V + 1): 'actual address 
of string 

1050 FOR Y = L TO L + 9: 'loop to poke codes 
1060 READ A: 'get code 
1070 POKE Y,A: 'shove it in 
1080 NEXT Y: 'do it again 
1090 PRINT AA$: 'check it out 
1100 END: 'done 
9900 DAT A: 'store your codes here 

There it is; simple enough. I like my Col­
or Computer, and when Tandy releases 
more information, it will be nicer still. 

William Sias, Vice President 
REMarkable Software 

Muskegan, Ml 49443 

Radio Shack and Model I 

In view of my letter voicing strong criti· 
cism of Tandy's level of customer support 
from Fort Worth, and equally strong 
remarks about the computer store in East 
Hanover, New Jersey, which you pub­
lished earlier, I would be remiss and ir­
responsible if I did not again take pen (or 

Scripsit) in hand, to state publicly that 
there has been a vast improvement in cus­
tomer service at both locations. 

The first improvement is that I can get 
through to Tandy on the 800 line. The next 
improvement is that I am answered by 
somebody both courteous and knowl­
edgeable, and if this individual is unable 
to answer my problem, he usually follows 
up with a note or piece of printed material. 

The present management of the com­
puter store in East Hanover is courteous, 
professional, patient, and extremely help­
ful. The service department similiarly 
demonstrates a professional attitude and 
a prompt response, both on the telephone 
and with respect to carry-in equipment. In 
my opinion it is quite unusual to see such 
rapid changes in attitude and efficiency in 
a large company, and the management of 
Tandy and of the East Hanover store de­
serves to be congratulated on their rapid 
response to customer needs. 

On another note, I was somewhat taken 
back by the sudden withdrawal of the 
Model I from the marketplace. My own 
plan had been to develop office uses for 
the microcomputer and to put them on 
line one by one, with a dedicated comput­
er system at each operating station, rath· 
er than working on a larger main frame. I 
intended to use the Model I because of its 
modular arrangement. This cannot be so 
easily accomplished with the Model 111 , 
where the basic unit with disk drives costs 
almost $2,500, and the keyboard, screen 
expansion interface and two disk drives 
are not modules, but are one unit which all 
must be taken in together to the repair 
shop. I feel that we are losing something 
by the more handsome integrated pack­
age which the·Model Ill provides. 

Robert A. Goldstone, MD 
Paterson, NJ 

Missing Drives 

Radio Shack boasts that it delivers 
what it promises. When I bought my 
TRS-80 three months ago, they promised 
the disk drive " would be out soon." In­
deed, today it is out, but it is not available 
to customers like me who have already 
bought our TRS-80 computers and or­
dered the disk drives separately. 

I invested several thousand dollars in 
the Radio Shack Computer, printer and 
some programs. In order for my invest­
ment to be useful in any way I must have 
the disk drive capacity to operate the pro­
grams I need for my business. 

I feel I purchased the Radio Shack un­
der false pretenses. My back order for the 
disk drive is more than 90 days old and no 

one can tell me when it will be filled. Yet, I 
am galled each time I see a new TRS-80 
complete with disk drive on the shelf 
ready to ship to any person who has not 
yet made an investment in Radio Shack 
equipment. 

I hope other Radio Shack customers in 
a similar predicament will write to the 
president of Tandy Corp. as I have done. 
Perhaps with some pressure, Radio Shack 
will deliver on its promise. 

Barry D. Mason 
Los Angeles, CA 90069 

Radio Shack Responds 

Mr. Mason should be able to get a disk 
kit installed through his local store in very 
short order. Although the repair center 
could be out of stock, they should be able 
to get him one in a matter of three to four 
days at most. 

Drives were a little slow in coming 
through for us, and when they were 
scarce, we had to commit the majority of 
them to computer systems where the ma­
jority of the demand was. 

Drive kits should be readily available 
with little or no wait on a continuing basis. 
At least we won't see the six month 
backorder conditions we had in the early 
Model I days. I'm sorry for any inconve­
nience Mr. Mason experienced. 

Ed Juge, Director 
Computer Merchandising 

Tandy-Radio Shack 
Ft. Worth, TX 76102 

Program Compression. 

We really enjoy reading Bill Barden's 
column, "The Assembly Line." His kind of 
creative thinking helps keep us on our 
toes. We found his program for compress­
ing BASIC source code (Jan '81) particu­
larly interesting, since it parallels a re­
cently completed development project by 
our staff. Bill is absolutely correct, in that 
the process of correctly compressing BA­
SIC source code does not lend itself to a 
'short and easy' solution. Since we invest­
ed about 250 man hours in this project, we 
thought we would pass along to your read­
ers some of what we learned in the pro­
cess. 

Bill 's concern for keeping the forward 
chain pointers accurate as he compress­
es the source code is admirable, but more 
work than necessary. There is a ROM rou­
tine (which I don't think is ever used, ex­
cept by Disk BASIC) which will reset all 
the chain pointers so they accurately con­
tain the required forward chains. The call 

80 Microcomputing, April 1981 • 21 



f01NPUTS 


f0DEBUg 
which must be distressing novice pro­ should be "relative position of theCAL81 
grammers: 3110 CLS: II= I. table (with respect to the end of the 

The program will obviously seem not program). " 
Reference my CAL81 program on to operate without this line, as a list The specifications and usage notes 

page 128 of the December, 1980 issue retrieved from cassette will not be able under Program Listing 4 should be 
of 80 Microcomputing: I have received to be displayed on the CRT. under Program Listing 5. The specifi­
several letters about problems and I cations and usage notes under Pro­Norman S. Kerrwould like to clarify a poi nt. Be careful gram Listing 5 should be under Pro­1571 Burton St.when keying in lines 1570, 1600, 1640, gram Listing 6.St. Paul, MN 551081960 and 2130 because the numbers in A section of Table 4 was omitted. 
the data statements are carried on to The part of the table from " Double 
the next line. For example, the 1 in line Serial Clank Pree. Number" to " Numeric or String
1570 mates with the 0 in line 1580 to Array" should read: 
make the number 10 and not the num­

The article "The Serial Clank on thebers 1,0. You must have an even num­
Double Pree. : byte 1-ident if ication 

ber of numbers between the 1 's (which Printer" by William O'Brien (Oct. 1980) 
Number: code 08H 

has an error in the BASIC program datasignal end of line). If you do not, this byte 2- second character of 
on line 100. The number 248 should be variable name may lead to the (almost) famous illegal 

byte3-first character of var·inserted between 230 and 246. This willfunction call in 1530. 
iable nameeliminate the message " Out of data in

John F. Strazzarino byte 4-11 - double precision 
line 50." value1500 Dundee Dr. 

The assembly list ing (number 3) has String byte 1-identification code South S.F., CA 94080 
03H 

byte 2- second character of 
the top part and the bottom part of the 
listing exchanged. This might lead to 

variable name The Third Dimension some confusion as well. byte 3-first character of 
variable name Theo. F. Staniec 

byte 4-string length (0-255)In my article, " The Third Dimension Des Plaines, IL 
bytes 5-6-location of first 

3-D Tic-Tac-Toe)" in the July, 1980 character of string (LSB, 

issue, an inadvertent error has been MSB) Victor GriswoldLevel II ROM Mysteries found. It permits easy wins because 
20 Fieldcrest Dr.

the computer fails to check certain 
Jackson, TN 38301 

winning combinations. Reference: " Mysteries of the Level II 
This was brought to my attention by ROM" in the December, 1980 issue of 

Irwin Eckert of Warren, Ml. He pointed 80 Microcomputing: There were sever­ Z·BUG Spaces 
out that two of the pointers in the D1 al typesetting errors in the article. The 
array are reversed. This is easily major errors are: 

I especially enjoyed assembling andremedied by editing the following lines Near the end of the second para­
debugging Z-BUG, Jan. 1981. All theand changing each 53 to 54 and each graph on page 150, the pointers re­
bugs were my typing errors, except I ine 54 to 53: 5020, 5040, 5100, 5130(2), ferred to are line pointers. 
406, page 160 which needs an addi­5160(2), and 5190. Near the end of the fifth paragraph 
tional seven spaces inserted just afterWithout these changes, there are on page 150, "two-byte addressed 
'Registers Addr( ), so the rest of listingeight entry positions that are not jumps"-"the two-byte jump addresses." 
1D will assemble correctly.checked properly by the computer for On page 152, the reference to Pro­

possible winning combinations. gram 3 should be to Program 4. On Richard Musick 
1426 Oakbrookpage 156, the reference to Program 4 D. R. Dillehay 

Lancaster, TX 75134 should be to Program 5, and the refer­107 Ashwood Terrace 
ence to Program 5 should be to Pro­
gram 6. On page 158, the reference to 
Program 4 should be to Program 5. 

Marshall, TX 75670 

Holiday Cheer Bug At the top of page 158, "beginning of Kitsz Column any program" should be "beginning of 
Concerning the Address List Pro­ any program line," and " positioning 

gram published as part of my article the program pointer" should be " posi­ Eds. Note: The Program Listing cap­
" Holiday Cheer" in the December, 1980 tioning the beginning-of-program tions in the February " 80 Applica­
issue: pointer." In the second paragraph on tions" (page 40), were inadvertantly 

On page 134 a line has been omitted page 158, "position of the table" reversed. 
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Interlude is: romantic ... playful. .. outrage0us ... a fantasy. Interlude is: • A Bed of Roses (Inter­
lude #1) •Mata Harl (Interlude #49)•The C ase ( nterlude #7) •Rodeo! (Interlude #71) •The King and I 
(lnteifude #60) •Some Enchanted Evening {Interlude #84) • Caveman Caper (Interlude #82) • From Here 
to2t6sy (Interlude No. 30) • Satin Dreams (Interlude # 72). 

More than 100 Interludes are included in the program. Most are described in detail in the accompanying manual, 

but several surprise Interludes are buried in the program awaiting that very 


me when your interview says you' re ready. (When you learn secret ™
I t I d 
erlude # 99, your love life may never again be the same!) Interlude n er u e "' 

can give you experiences you'll ~ever forget. Are you ready for it? The Ultimate Experience. 

r--------- ---------------------- ----1 

INTERLUDE, 10635 Richmond, Houston. Texas 77042. I 'm really ready. Send my Interlude today. 

Apple D (16K)*' TRS·SO (Level ll-16K)0 Pos ter Available for immedia t e shipment. 

D Cassette ($16'.95) 0 Cassette ($16.95) 0 20"x 24" reproduction of 

0 Diskette ($19. 95) 0 Diskette ($19. 95) this ad without ad copy Please enclose your check payable to INTERLUDE 

0 Diskette- Pascal or DOS 3.3 ($19. 95) ($4. 95-includes or complete the charge information: 

Add $1.50 for shipping and handling. shipping charges) 


MASTERCARD 0 VISA All charge customers must sign here. _________________ 
Account No. Expiration date ____ MasterCard Bank Code ------- ­

CHARGE CUSTOMERS: Order by phone toll·free! 1-800-231-5768 Ext. 306 (Texas: 1-800-392-2348 Ext. 306) 

Name Age --- ­
Address ------------------------------------- ­
City State Zip --------- ­

*Apple 11 ts a registered trademark of Apple Computers, Inc. **TRS·80 ls a registered trademark of Radio Shack. a Tandy Co. 
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Upper/Lowercase 
Troubles 

Purchasers of an upper/lowercase 
modification from Radio Shack re­
ceived with it a program tape contain­
ing two versions of a software driver 
for the upper/lowercase mod. On one 
side of the tape is ULCDVR/CMD for 
those who are using their Model I with 
disk. On the other side is ULCBAS 
for those who use the lowercase mod, 
with Level II BASIC. 

The instructions don't say that after 
this program is loaded and sets and 
protects its own memory size, the user 
is prevented from loading and using 
any other utility programs. Expanding 
the protected memory doesn't change 
the fact that " ULCBAS" has somehow 
write-protected the protected memory 
so that even a direct POKE statement 
cannot implant a value in an unused 
location within that area. One obvious 
solution is to buy a disk drive and 
TRSDOS, as this problem doesn't ex­
sist with TRSDOS. 

My problem is that in order to use my 
printer, I must run a software driver 
wh ich is fully relocatable and is 
POKEd into high memory f rom a 
BASIC program which then self-de­
structs. So, I must settle for upper/ 
lowercase or use of my printer. 

Neither calls to my local computer 
center nor calls to Fort Worth have 
yielded a solution. Those I have talked 
to have tried to help, but just don't 
know what to do about it , short of buy­
ing a disk drive and TRSDOS or other 
DOS. Eventually I will, but for now that 
just is not practical. 

I must not be the only user to have 
encountered this problem. I might add 
that my knowledge of assembly lan­
guage is zi lch. Therefore, debugging or 
modifying ULCBAS or my own with­
out step by step instructions is out of 
the question. 

A solution would be most welcome. 
Joe Brandiner 
426 Grace St. 

Pittsburg, PA 15211 

Line Printer I 

Here is a fix for owners of the Urie 
Printer I (Centronics 779) that have 
skipping problems. Change R24 on the 
circuit board, which is an 18K 'I• W re­
sistor with a 39K 'I• W resistor. Refer to 
the Service Manual that comes with 
the unit in locat ing R24. It is some­
where near ME2. 

Domingo S. Ang 
IC Systems 

Manila, Philippines 

Binkhurst Aid 

In response to Michael Binkhurst's 
call for help ("80 Aid," February, 1981), 
I sent him a letter stating the follow­
ing solutions: 

You want to expand the character 
display to 80 characters per line. This 
would require major changes in the vid­
eo drive circuitry and probably a new 
character generator and more video 
memory. While these modificat ions 
are possible, they would be very com­
plicated to construct and expensive to 
build; also, since it would not be a 
Radio Shack approved modification, 
you could run into major repair bills if 
you ever returned the computer for re­
pair (I had to pay over $80 for a repair 
because of a lowercase mod I installed 
which was not the cause of t he prob­
lem). 

The problem with the program line is 
easier to explain, but almost impossi­
ble to fi x. The problem with the line is 
the way the computer handles the 
numbers. When a number is stored, it 
must be converted to binary: 0.01 can­
not be accurately represented in bi­
nary; the bits would eventually repeat 
after about two bytes. When the inte­
ger portion is large, the display routine 
will print the number apparently cor­
rect ly; when the integer portion is re­
moved, however, the inaccuracy may 
show, as It does here. The only possi­
ble way to correct this is to round off 
the result to two places after the deci­
mal point, either by INT(X• 100)/100 or 

PRINT USING "####.##";X, where X is 
the result. There is no problem when 
using the value, though; it will be as ac­
curate as possible. 

Joe Sewell 
6776 Sheridan Rd. 

Melbourne, FL 32901 

Solid Graphs 

The January issue has an article 
on histograms: "Get High On Histo­
grams" by Daniel Lovy (p. 211). If 
you use the program as written you get 
an open graph. However, If you own a 
printer which prints graphic 
characters, you can produce a solid 
graph by changing line 1280 from: 

1280 IFPOINTIZP,Z· 3 + sn = -1THENA$(Z) =A$(Z) 
+ " #" ELSEA$(Z) = A$(Z) +" " 

To: 
1280 IFPOINTIZP.Z·3 + sn= -1 THENA$IZ)= A$(Z) 
+CHA$(191)ELSEA$(Z)=A$(Z)+" " 

Carl Reek 
11624 NE 74th 

Kirkland, WA 98033 

Telex Messages 

I would like to obtain information on 
how to go about using my TRS-80 to 
send messages to a Telex Machine. I 
have a TRS-80 48K, one disk drive. Any 
information would be helpful. 

Rick Thompson 
Box 2617 

Grand Forks AFB 
North Dakota 58205 

lnterf ace Aid 

I am looking for information about 
how to interface a Control Data Corpo­
ration Impact Printer, Type 0769-06-00 
to a TRS·BO? 

I am wi ll ing to pay for the cost of 
copying any materials and/or postage 
needed for this information. 

Jon Presley, WDOEAO 
Route 3 

Lebanon, MO 65536 
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Ahoy Dealers! 
CALL OR WRITE TODAY 


FOR YOUR FREE 

DEALER PACKAGE! 


SOFTWARE 

AUTHORS! 


We want to sell 

your programs! 


• 

SEND YOUR TAPE OR DISK 


(with any documentation) 

TO OUR SOFTWARE 


REVIEW BOARD - Dept. R 


..-213 



Yes, You Can 
Increase Your 
Programming
Productivity 
SNAPP 11 EXTENDED BASIC 
SNAPP II EXTENDED BASIC A farrnly of 
enhancements to the Model 11 BASIC 
interpreter. Part of the package origi­
nated with the best of APPARAT. INCS 
thoughts 1n 1mp1emenung NEWDOS 
BASIC. The system is written entirely 1n 
machine language For SUPER FASTexe­
cutton. The extensions are fully 
integrated into Model 11 BASIC. and 
require NO user Memory. and NO user 
disk space. The package 1s made up of 
the Following six modules. each of 
which may be purchased separately. 
XBASIC-Six single key stroke com­
mands to list the first. last. previous. 
next or current program line. or to edit 
the current line. Includes quick way to 
recover BASIC program following a 
NEW or system or accidental re-boot. 
Ten single character abbreviations for 
Frequently used commands: AUTO. 
CLS. DELETE. EDIT. Kill. UST. MERGE. 
NEW. LUST. and SYSTEM. S40 
XREF-A powerful cross-reference 
facility with output tO display and/or 
printer . Trace a variable through the 
code. Determine easily 1f a variable 1s 
1n use. S40 
XDUMP-Perm1ts the programmer to 
display and/or print the value of any or 
all program variables. Identifies the 
variable type For all variables. Each ele­
ment of any array is listed separately. 

S40 
XRENUM-An enhanced program line 
renumbering facility which allows 
spec1f1cat1on of an upper l1m1t of the 
block of lines to be renumbered. sup­
ports relocation of renumbered blocks 
of code. and supports duplication of 
blocks of code . S40 
XFIND-A cross reference facility for 
key words and character strings. also 
includes global replacement of 
keywords. S40 
XCOMPRESS- Compress your BASIC 
programs to an absolute m1rnmum. 
Removes extraneous 1nformat1on: 
merge lines: even deletes statements 
which could not be executed. Typically 
saves 30-40%space even for pro­
grams without our REM statements! 
Also results 1n 7-1 0% improvement 1n 
execuuon speed. S40 
ENTIRE PACKAGE ONLY S200 

PL/B
What do you get when you take out 
the weakest components of BASIC and 
add the most powerful components 
of the PL/ I language? Snapp. Inc. has 
the answer ... PL/B Snapp·s devel­
opment of PL/B resulted 1n an 
unbeatable structured programming 
fac11tty that can increase programmers
producuv1ty up to SO%. PL/B 1s fully 
integrated into the BASIC interpreter. 
Two modes of operauon are available. 
tTransparent h1dden1or1Comp1le 
mode1. Increase your productivity and 
save ume with PL/B. s200 

SUPERSNAPP X 
You can sort fast using your present 
facilities. or you can do 1t faster with 
Racets· superb facilittes. or you can use 
the fastest: SUPERSNAPP X. The heart 
of SUPERSNAPP xis a SUPER FASTin­
memory sort routine that has been 
benchmarked against everything on 
the market and beats them all .. . 
11ands down. 
SUPERSNAPP x is the most important 
component of SNAPP x EXTENDED 
BUILTIN FUNCTIONS which is a much 
needed set of additions to the Model 11 
BASIC interpreter thur. will put ttme sav­
ing power at your finaerttps. Let's 
compare 1us1ng random data> SUPER­
SNAPP x and Racers GSF SORT for 
speed: 

SORT SUPERSNAPP X RACET GSF 
1 0.000 integers 
5.000 s1nqle5 

39 sec011ds 
22 seconds 

S'..J seconds 
34 seconds 

2.000 Slflngs 1o seconds 1s seconds 

SUPERSNAPP x IS guaranteed to be tile 
FASTEST 1n memory SORT on the mar­
ket or your money back. With it you 
also <,Jet these EXTENDED BUILTIN FUNC­
TIONS: PEEK. PEEKW. POKE. POKEW. 
XDATS. XTIMS. ETIMS. FILES. ANO THE 
SPECIAL SCMD 1SNAPP_ COMMAND>. 
PLUS: open T' Set SCROLLPRO­
TECTION. ERASE all ARRAYS in one 
command. Specify size and Blink rate 
of CURSOR. Long ERROR messages. 
Read from Video screen Read. Disk­
ette ID'S and more! If you want the 
FASTEST SORTon the market. you 
want SUPERSNAPP X. s I 00 

AUTOMAP 
Save time creating a formated screen 
with our Extended Basic Mapping Sup­
port system. The programmers task of 
communicating and displaying infor­
mation with the user operator 1s 
completely automated with simple 
SEND and RECEIVE Statement com­
mands. Many different types of 
1nformat1on can be sent and received 
from the operators w ith the use of a 
single command. Many hours of pro­
gramming time are saved and cost 
efficiency 1s truly realized using 
Automap . s7S 

AUTOFILE 
Another big time saver from Snapp. 
Inc. Autof1le offers all programmers 
much needed time saving taols to use 
when working w1t11 direct files. Elimi­
nate tedious commands such as 
LSET's. MKIS'S. Ml'ios·s. Ml'iss·s. CVO's. 
cvrs and cvs·s. When used 1n con­
Junct1on with Automap an update 
program can typically be reduced by 
as much as 90%. S50 

DIAL 
USR 3 300 Auto AnswerI AUtO Otal. 
Direct Connect Modem. 300 baud. 
originates/ answers 103J compatible. 
When used 1n coruunctton with our 
DIAL. software 1scapable of complete 
orig1nat1on of communicauons with 
remote locattons without operator 
1ntervent1on.Special combination 
price. modem a11d software. S420 
Software only s50 

BREAKOUT 
with Breakout you can learn the inter­
nal workings of TRSDOS 2.0 using any 
standard disassembler. Find your way 
out of the maze and save program­
ming time by elim1nat1ng the . . 
unneeded steps in TRSDOS 2.0. This 1s 
a must product for all advanced TRS80 
pro<,Jrammers. s200 

MASTER/SLAVE
This software package was designed 
to support the transferring of fi les . 
From one Model II to another. via direct 
connection or modem/phone line 
connection. ALL kinds of files. and 
baud rates up LO 9600 arc fully sup­
ported. Transfer files in either 
directton. even with the SLAVE Model 11 
UNATTENDE01 SISO 

HOSTll / TERMll 
Allows 1en iote comrol of aMadel 11 
from another Model 11 . or any ASCII ter­
minal. Our Host system. unlike the one 
supplied with TRSDOS 2.0. supporls 
accurate screen posittoning on the 
Term station. Witt1out this feature. for­
mated displays appear on the screen 
looking like randomly placed garbage.
Requires NO user memory1 This sys­
tem 1s designed ta provide software 
support to our customer locations 
w ithout ever leaving the office. Cus­
tom versions are now available for 
most nationally distributed terminals 
as a S25.00 option. Call for details. s50 

SPOOLER Model I , Model II 
and Model Ill 
Our workhorse! unlike the one s1~p­
plied with TRSDOS 2.0. ours req;_iires 
no special knowledge or training on 
the part of the operator. Additionally. 
ours performs much better. On the 
Tandy SPOOLER. every time a disk 1s 
accessed. the printer stops dead 1 This 
package 1s available For Model I. 1n the 
TRSDOS/NEWDOS 80 versions. or for 
the Model 11orMOdel11 1. Greatly 
enhances system performance when 
running typical business applications. 
Many applications have been bench­
marked ta run nearly TWICE AS FAST 
with the SPOOLER installed. Installs in 
minutes and no changes are required 
to your programs. The Model 11 version 
requires NO user memory. If purchas­
ing more than one system. call for 
pnce quote. s 1 00 

DOUBLETAKE 3741 
Tt11s 1s not a football play but the way 
to play ball fast 1n convemng IBM 3741 
and s1m11ar Formated diskettes tO Radio 
Shack formated disks or vice versa. 
Frist 1s the name of the game. s200 

SNAPP SCREEN 
Another dependable product from 
Snapp. Inc. using rigid plastic. Snapp. 
Inc. designed the ultimate green 
screen at the lowest pnce. The Snapp
Screen installs 1n aSnapp with the use 
of pressure sensitive Lape. Reduce 
user fatigue with the Snapp Screen. 

SIO 
2.00 sh1pp1ng and handling-waived 
with the purchase of any software. 
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BPRINT 
Allows ldOU to access a serial printer 
s1multaneouslld w ith the standard par­
allel printer. Easld interface to BASIC. 
Drive two printers at once! s7S 

ULTRA PPD 
This the ultimate Proportional Printer 
Driver that does theJOb the others do 
not. Add to the Electric Pencil and ldOUr 
print will look hke its COPld has been 
tl,Jpeset. No word processor should be 
without this enhancement. Now avail­
able for the DWll and the LPIV. s Ioo 

ITOll 
A helping hand when converting BASIC 
programs From the Model I to the 
Model 11. Autornaucallld adjusts PRINT 
@.and PRINT USING to compensate For 
differences 1n the language. Advises 
l,JOUwhere adjustments are necessarld 
For PEEK. POKE. etc. S25 

DOS FIX 
Acollecuon of patcl1es to TRSDOS and 
BASICto enhance their usab1htld and 
runcuon. Includes ou1 well known 
BREAl"i7E pmchcs and fac1ht1es to dis­
able and verifld detect w l11ch will 
increase average disk speed bid 30%. 
Free w ith anld Model II Software Pack­
ugc. Pu1chased separatell,J. s 1o 

JM SCOTCH DISKETTES 
Double dens1tld ceruf1ed 8" Floppies 

For t11e Model 11. Better quahtld 1s not 


. available at anld price. Ten diskettes to 
a box 

Ouant1tld Price 
1boxes1 Per/Box 

I S34 
s S33 

10 S32 
20 S3 1 

s3.00 sh1pp1ng charge. Thischarge 1s 
waived 1F software 1s purchased on 
same order 

TERMS OF SALE: 
Cred1L card CUStOITICIS. ddd 2\1\ plus freight c0 D. 
custome1s µay fl eight Prepaid orders are 
shipped prepu1d Ohio residents add S't,\\\ sales 
tax SI11p111ents 1101mally made the same day we 
recP1ve yo1i101der Credit granted lO govern·
me1•Lui c1yencies. educauonal 1nsutuuons and D c; 
B1&ed ous1ness ruins Pleose include purchase
01der nu1nbe1wnt>1101ae11ng 

OUR GUARANTEE: 
1r yolll 01skt>Lte <.11 rivesdamaged. we w1111 cplace 1t 
w1 l11out cllm qe If you ever awoe11w11y damage
it. we wi111 eplace 1t for a s 1o handh11g charge For 
a pp11od or one year. we will p1 ovide you w ith 
illly enhancements 01upOdWS for a s 1o handling 
c11arqe Fo1 u pe11od or one yea1 . 1f errors are 01s· 
coverea 111 U1e proqrc1ms t11ey will De corrected 
without Chd1 YL' 11 1the event wP Cilnnot correct an 
erro1. you 111uy n>turn the> p1oqram material fo1a 
refund Elecwc Pencil is a trademark orMichael 
sc111 a4e1sor1ware. inc TRS·flO ano msoos are 
trademilrks of the Radio Shack d1V1S10n ofTandy
Co1porauo11 

NEWDOS c1nd NEWDOS/80 are uademarks or 

Appa1a1 Inc 

RACET csr is a 1rndem.1rk or Racet computes 


• 

• 

• 


Call our toll free number: 1-800-543-4628 
Ohio residents call collect: (513) 891-4496 

SNAPP. INC. ..-232 

NOW ALL PRODUCTS 8160 Corporate Park Dr. 
AVAILABLE FOR THE MODEL Ill Cincinnati . Ohio 45242 



ALPHA BYTE IS NH 

NEW SHUGART 
40 TRACK DRIVE 
AND APPARAT'S 

NEWDOS + 40 TRACK 

This package includes Shugart's new 
40 track drive, case, power supply, 

and Apparat's famous NEWDOS +


INTRODUCTORY 40 track operating system. 102K 

SPECIAL 	 Bytes of storage per disk. 

We also have the new MPI 80 track 
drives in stock and ready for im­S320 mediate delivery. 

$18.95 
EPSON 
MX-80 

ALPHA DISKS 
We looked all over the country for a quality, low 
price disk. Each disk is certified for Double Density 
drives, AND Guaranteed to format. We bought a 
huge quanitity and we're passing the savings on to 
you! We also have a huge inventory of Verbatim 
Datalife diskettes: 
Verbatim Datalif11 DiakllttllB 
5W' MD525-01 $26.50 
10 boxes of 10 (each box) $25.00 

The hottest selling 
printer on the market. 
Bidirectional, logic 
seeking, 80 cps, true 
decenders, adjustable tractor 
feed, disposable print head, 
plug compatible with the TRS-80. 
IN STOCK AND AVAILABLE FOR 
IMMEDIATE DELIVERY. CALL FOR 
LOWEST PRICE IN THE COUNTRY. WE 
PROMISE! 

CENTRONICS 
737 

Same as the Line Printer IV at a 
much better price. N x 9 pro­
portional spacing, underline, 
superscript, and subscript 
capabilities . $ 7 25 
'PROSOFT' W ord processing software 
is written for the TRS-80 and the 737. 
Takes full advantage of all the capabil­
ities available on this amazing printer in­
cluding true proportional spacing. Comes com­
plete with a 110 page users manual. $79.95 

Color In the 1llu1tratlon1 do not repr...nt the procluct1 actual color. Prices do not Include shipping. Vlaa and Mo•t•r Card accepted. All prices featured on th... 
page• or• 1ublect to change without notice. School purchaM orden: gladly accepted. Quanltlty dlscount1 ovollable. Never undersold offer good 01 supply lo1t1. 
Plecn• add S4 for all COD ord•rt. Plea.. call for ltem1 not lllted. Expre11 ..,.,,lee offer good untll terminated by Alpha Byte $tor... 
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NEVER UNDERSOLD 

If you can find a lower price in this magazine on any of 
the items listed in this ad1 deduct 5 % from our com­
petitors price. THATS OUR PRICE! ! ! But if you 
don't see what your looking for1 call for it1 we WILL 
beat anybody. 

specialO Special0 
If you purchase the new If you purchase the 

"TRS-80 DISK AND 
If you purchase the 

MICROSOFT BASIC 
OTHER MYSTERIES" 

book "MICROSOFT 
COMPILER for the reduc­

Book for the regular price 
BASIC DECODED AND 

ed price of $190 we will 
of $22.50, you can buy 

OTHER MYSTERIES" for 
give you a box of Ver­

10 Verbatim Datalife 
the regular price of 

batim Datalife diskettes 
diskettes and a plastic 

$29.95 you can buy 10 
and a plastic library case 

library case for $22.00 
Verbatim Datalife disket­

FREE!. 
for a total of: 

tes and a plastic library 
case for $22.00 for a 
total of: 5190544.50 549.95 


Special no. 3 
Not our normal Special #3 ! ! ! 
For the month of April, you will receive Ap­
parat NEWDOS/80, a box of Verbatim 
Datalife diskettes. and a mini flip sort. For the 
incredible price of: 5149 

TURN PAGE 

far more 


SPECIALS 




NEVER. UNDER.SOLD. 


/'.c;.--~ 

SEND FOR OUR NEW 
FREE CATALOG 

flLPHfl 
BYTE 
STORES .-69 



"We are not inundated with technical 
information. We learn how and why 

the machine does what it does." 

Pascal The Creative Kid's a creative guide. 

Paul M. Chirlian Guide to Home Computers "What if?" asks D'lgnazio. "What if I did 

Matrix Publishers, Inc. Fred D' lgnazio my math homework on the computer? .. . 

Interscholastic Book Service Doubleday&Co., Inc. What if I composed my own music? . . . 
Forest Grove, OR Garden City, NY Used it to draw a picture? . . . Used it to 
Softcover, 211 pp. Hardcover, 130pp. help a friend of mine who's deaf?" 
$9.95 $9.95 

P

A Whirlwind Tour 

by Chris Crocker The book is divided in four sections. The 
by Dennis Thurlow 80 Staff introduction develops a cursory under­

standing of how microcomputers work. 
Here D'lgnazio teaches us some vocabu­

ascal Spoken Here! You see it on T· To a novice, the computer is at first lary, and talks about what a computer is, 
shirts, bumper stickers, and store nothing but a toy. Getting beyond that and how to make it work. It is, as he calls 

windows. Recent magazine pol is indicate stage is the trouble. it, " A Whirlwind Tour." This is where the 
that it may soon be spoken everywhere! The Creative Kid's Guide to Home Com­book proves itself. We are not inundated 

The phenomenal growth of this Ian· puters is a good starting point. D'lgnazio with technical information. We learn how 
guage is due, at least in part, to its incred· attempts to take you beyond the fun -and­ and why the machine does what It does. 
ible flexibility as a structured language. games stage with a computer. He inspires The next section Is entitled " Games." 
Syntax is kept to the barest minimum, you to become more than just a user. Here we learn about the many computer 
which is a help to the novice. A caution: This is not a how-to book. It games (including both the hand-held and 

is, as D'lgnazio says, a " What if?" book- the microcomputer) available. While we 
Grasping the Basics 

Professor Chirl ian has made every ef. 
fort to keep this textbook simple. The pro­
fessor explains how a computer works, 57 Practical Programs suspect that they can be translated easily 
how to use a flowchart, and the differ· and Games in BASIC to other versions. 
ences between working from a terminal Tandy/Radio Shack Although there is a good selection of and preparing a program for a batch op­ Ft. Worth, TX programs, the author fails to organize by eration. Debugging is well covered, as Softcover, 204 pp. subject in his index. The book only offers well as the idiosyncrasies in the language $3.95 two rather simple financial programs, a as it is used in different makes of com· 

compound interest program and a depre­
puters. by Merrilyn Ferris ciation program. I would have preferred 

Once the basics of programming in any the inclusion of more comprehensive pro­
language are grasped, understanding a grams, however, the ones included can 
new language involves only recognizing W hen I purchased my TRS-80, the serve as guides to writing your own. There 
limitations and syntax. , salesman recommended this book. are also programs that do simple electron­

The book is loaded with syntax flow­ There is nothing more disappointing than ics calculations. 
charts so the experienced programmer to have a new computer and have nothing The games programs intrigued me and 
can quickly skim through them. The lim­ to do with it. served as an easy introduction to comput­itations of the language are found in the Certainly one can buy the various pro­ ing. I don't think these programs compare text, but an index makes the job easier. grams on tape, but it would quickly run up with the more expensive cassette ver­

The teacher's edition includes answers a bil l. Eventually, I hope to write my own sions but the price is right.
and example solutions to problems pro­ programs. My only misgiving is the typing in of 133vided at the end of each chapter.• 

57 Practical Programs and Games in lines for the first Space Wars game, or 
BASIC is well organized and written. Each worse yet, 287 lines in the second version. 
chapter begins with formulas and a flow­ I found this book useful. It allows me to 
chart or diagram. A sample run lets you use my computer right away and gives me 
see what the program does, and then models to base my program writing on. My 
gives the program in BASIC. complaints are: an inadequate Index, and 

At the beginning of the book, the author the lack of extensive financial programs. 
lists all the BASIC statements that he However, I recommend this book to any­
uses. My Level II BASIC has them all and I one new to microcomputlng. • 
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read about all of these fun and exciting computer, from robotics to aiding the han­ school teacher). At times, it seems too 
games, we stumble upon a chapter en­ dicapped. simple for adults. 
titled "You're Trapped!" None of the projects are particularly 

I found most of it to be enjoyable read­
And we are. D'lgnazio led us right into it. simple. However, even some of the most ing, however, and I think that it could be 

The program "Trapped!" is a simple BA· complex, such as those in robotics, are 
used on the junior high and high school 

SIC program listed opposite a f low chart. projects that have been done by teenag­ levels, as well as for beginning adults at­
The program demonstrates commands ers and high school students. tempting to understand the microcomput­
such as RANDOM , PRINT, LET, INPUT, IF, The final section, the appendicies, lists 

er. "Kid 's," then, is perhaps a misnomer. 
GOTO, GOSUB, FOR . . . NEXT, END and a I imited number of books, magazines and 


RUN . catalogs, a checklist for the first-time The Creative Kid's Guide to Home Com· 

The listing is set up with guidelines computer buyer, an ASCII coding chart, a puters is not the be-all and end-all micro­

wh ich describe what each section of the decimal to binary chart and a glossary. computer resource guide. D'lgnazio is tell­
program does. D' lgnazio uses a game to I'm not entirely sure of what grade level ing us that microcomputers are not an· 
help us learn BASIC. D'lgnazio is trying to reach with this book. swer machines, " they are tools to help 

The next section, entitled " Projects," is It seems too complex for most grammar you build models." This is, as I said, a 
about other possible uses for the micro· school students (but not for a grammar starting point-and a good one. • 

software 
Master Directory 1.1 signed to the target diskette. This number ~ 0 
Micro Systems Software may be subscripted with the letter A, B or 
Hollywood, FL the command -1. Subscript letters may be 0 

P

$29.95 on disk used to indicate a diskette side (if you use 
both sides of your diskettes) or they may 

by James B. Penny be used to differentiate between master 
and backup diskettes. The latter is prob· 

rograms written for the TRS-80 seem ably what the author had in mind, since 
to be getting better all the time. The only the B subscript is printed in the list· 

program MASD!R 1.1 from Micro Systems ings. The ·I command causes the system 
Software in Florida seems to be one of the to read and list files with the invisible at· 
goodies. All of my disks and f iles are now tribute. 
organized so that I can find what I want The number of diskettes and the total 
without a hassle. number of files entered are tallied in the 

The program, as furnished, requires upper right hand corner of the screen. your own file description. 
one or more disk drives. It doesn't seem Once entered, the directory entries may •There is no provision for anything other 
to care how much memory (above 16K) you be recalled to the screen or printer in one than the standard Radio Shack parallel 

have in the system. It contains its own of the following formats: port printer. 

bootstrap routine and operating system. •Individual diskette directory, by as­ •There is no provision for modifying the 

When loadsd, the program begins with a signed diskette name or number. internal print format in case you want 

date query. The date entered is appended • Master listing of all diskettes in numeri­ other than 66 lines per page. 

to all directory files entered in this particu­ cal order. •Some directory files written by NEW· 
lar session. This date is also used in the • Master listing of all files in alphabetical DOS 80 cannot be read or listed by 
heading of the printout, if one is re· order. MASDIR. 
quested. •Listing of all files with a common exten· • MASDIR 1.1 won't read directories for­

After the data entry, the program menu sion (e.g. /CMD). matted for CP/M. 
will allow you to enter numbers 1 through However, directory files written by 
9 or the single letter E (EXIT). Even though In addition to the above, you may per· NEWDOS 80 can be read and listed if you 
the documentation doesn't indicate it, form a search for a particular file by name. make use of SUPrERZAP which, fortu· 
your first entry should be number three or The program responds by listing every oc­ nately, comes with\ NEWDOS 80. Change 
READ DISK DIRECTORY. Obviously, you curence of that file. You also get lots of relative byte EC (Hex) in MASDIR relative 
must put something on the disk in order other data such as program length in disk sector 13 (decimal) from the current 
for the program to have something to do. granules, file type, protection level, etc. value of 40 (Hex) to 00. This ZAP fixes the 
The Eis the only orderly way to close files The search feature is enhanced by allow· directory read problem but, at the same 
and exit the program. Removing the disk· ing the use of the question mark as a "wild time it changes the action of the -I com­
ettes before exit by the E command could card." The search entry of B??????? will mand so that it picks up all of the system 
cause a disaster. list every file beginning with the letter B. files along with the invisible files. 

A single disk drive system requires that Another search feature will also locate Also if you write your own print driver 
you do some disk swapping, while a multi ­ diskettes which have more than a speci· and formatter that solves another prob· 
ple drive system will read the directory in· tied number of free granules. lem. Relative bytes 3F to 4D (Hex) in rela­
formation off the diskette contained in Of course, you may add or delete disk· tive sector 3 are used to locate top of 
drive number one. The program is smart ette directories at will. It seems that these memory. The next three bytes store it at 
enough to know how many drives are folks thought of everything. Well, not the address 4C1 D (Hex). You can use 
available, and will prompt you accordingly. quite. Here's the bad stuff: these byte locations to protect memory 

You must now enter the number as- •There is no way to annotate files with for your printer driver and/or load the stan· 
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dard printer DCB (at 4026H) with the ad­
dress of your driver. Relative sector 13 
(Hex), bytes 72 through FF (Hex), are not 
used by the program. They will load into 
memory, on boot, beginning at address 
5372 (Hex). You can use this space for 
your printer driver If you are careful. While 
you are zapping away in there, you might 
also correct the word "CATEGORY" found 
twice in the program. 

The formatting problem also can be 
dealt with. The byte 3D (Hex) at relative 
sector 4, relative byte AA (Hex) gives the 
number of lines plus one (in Hex), which 
will be printed before each new page 

header Is printed. A form length of 66 lines 
is set by relative byte 5 In relative sector 3. 

All Things Considered 

The program author makes extensive 
use of lowercase characters in the ASCII 
parts of his program. You may want to 
subtract the necessary 20 · (Hex) from 
these character bytes if they drive your 
particular printer " up the wall." Some of 
these print as control characters in typical 
Radio Shack fashion, due to the missing 
bit. 

All things considered (even the painful 
modifications described above), MASDIR 

1.1 is one of the most useful programs in 
my entire library. My copy of MASDIR 1.1 
currently holds listings for 108 diskettes 
and 860 files. With that many files, addi­
tions and deletions of file directories gets 
a little slow because of all the sorting go­
ing on. Once stored on disk, however, the 
display or printing times are perfectly ac­
ceptable. 

At every computer session, the first and 
last program used is MASDIR 1.1. First, 
the program is used to find the file that I 
want to work on. When finished, I delete 
and re-enter the diskette(s) which I have 
updated during the session.• 

VARKEEP 
Jim Stutsman 
The Circle J. Software Ranch 
Carollton, TX 
$29.95 cassette + disk 

by Tom Andrews 

Here's a typical situation: You have . 
worked hours, developing an elabor· 

ate symphony of a program (complete 
with lots of arrays containing precious 
data) then, suddenly, an error message 
appears on the screen and you find your­
self automatically thrown into Level ll's 
editor. 

The trouble Is probably some little bug 
you can repair In just a few seconds, but 
you realize dolefully that editing the pro­
gram will also erase the data stored in all 
arrays and variables. You'll have to start 
your program run all over again. Frustrat­
ing, isn't it? If all this sounds familiar, 
hang on friend, because help is on its 
way! It's called VARKEEP, and it's like 
giant relief for a very bad headache. 

VARKEEP is the brainchild of Jim Stuts­
man, who is also responsible for Percom's 
reliable TRS-80 disk operating system 
OS-80 (formerly Microdos). The author 
calls VARKEEP a utility, but it is really an 
incredibly powerful extension of BASIC, 
that works with either cassette or disk. 
With VARKEEP, annoyances that have 
sometimes made Microsoft BASIC frus­
trating to use simply disappear. VAR­
KEEP also adds powerful new features to 
Level ll's already impressive arsenal. 

Using VARKEEP, it is possible to do 
many things without affecting data stored 
in arrays and variables. VARKEEP makes 
it possible to delete an array during pro­
gram execution to gain memory without 
destroying data stored in remaining ar­
rays and variables. VARKEEP makes it 

possible to instantly zero or null an array 
without time and memory consuming 
FOR-NEXT loops. Even more amazing, 
with VARKEEP it is now possible to do the 
unthinkable: String space allocation can 
be changed on the fly, during program ex­
ecution, with all stored data preserved 
without change. This is a great help when 
a program presents a varying need for 
string space. 

Besides all the goodies just described, 
VARKEEP provides one additional feature 
that is (by itself) worth the price of admis­
sion. With VARKEEP, true program chain­
ing is possible. Using cassette or disk, 
programs can be moved in and out of RAM 
without disturbing stored data. This 
multiplies the power of the computer by 
making possible elaborate systems of re­
lated short programs that use a huge data 
base stored in RAM! Every one of the fea­
tures just mentioned is useful and power­
ful. With all it will do, it's amazing that 
VARKEEP occupies little more than 700 
bytes! 

VARKEEP differs from most other ma­
chine language programs because it re­
sides in low memory. The loader program 
is a bit unusual as well. Written in BASIC, 
the loader quickly pokes VARKEEP into 
RAM just above whatever else has been 
loaded into low memory, Including BASIC, 
and any other low memory programs in­
cluding the disk operating system. VAR­
KEEP is fully compatible wfth every avail­
able DOS. 

Loading VARKEEP is easy. The loader 
program is simply brought in from cas­
sette or disk, and run like any other BASIC 
program. A display is presented on the 
screen with a copyright notice, and a 
flashing asterisk "comfort" display to in­
dicate that something is indeed happen­
ing. Within a few seconds, VARKEEP is in­
stalled and the loader, having done its job, 

modestly erases itself. It can also be set 
up to immediately chain in another pro­
gram from cassette or disk. It's all so very 
neat and quick that I have set up my sys­
tem so that it always loads in VARKEEP 
from disk, immediately after booting in 
DOS. 

Once loaded Into memory, VARKEEP 
becomes an integral part of BASIC. VAR­
KEEP commands are Invoked through the 
NAME vector, which is already built Into 
the Level II ROM. Of course, this means 
that with VARKEEP in residence, it is im­
possible to use BASICR in TRSDOS 2.3 
without first saving the affected BASIC 
program, and re-entering DOS. I believe 
most users will find this an acceptable 
trade-off because VARKEEP will always 
be used more frequently than the renum­
bering feature of BASICR. 

VARKEEP has four commands: NAME­
SAVE, NAMERESTORE, NAMEDELETE, 
and NAMECLEAR. All VARKEEP com­
mands can be invoked from the command 
mode, or as part of a BASIC program. The 
documentation is excellent and the com­
mands are simple to use. After using VAR­
KEEP only a few hours, I found myself ask­
ing, " how did I ever program without it?" 

VARKEEP has saved me hours of frus­
tration. The ability to edit program lines 
without demolishing data has greatly re­
duced program development time, and 
markedly reduced the need for driver pro­
grams to load and test data. The abiliity to 
chain from program to program has per­
mitted previous ly impossible program 
systems. 

In my opinion, VARKEEP is essential for 
any serious TRS-80 programmer. In many 
applications, it easily doubles the power 
of any Level II or disk machine. I think 
other 80 readers may find VARKEEP the 
answer to their prayers. In fact, I think it 
would be selfish of me not to share the 
good news.• 
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Aids II 
$49.95 Model I 
$79.95 Model II 
Aids Ill 
$69.95 Model I 
$99.95 Model II 
Meta Technologies Corp. 
Euclid, OH 

by David E. Wareham 

About five months ago, after taking 
over the job of bringing an insurance 

agency on line, I discovered a genuine 
need for a data base management sys­
tem. My company had already spent over 
$2,600 for a custom written billing pro­
gram, and we didn't want to spend a lot of 
money for the further software needs of 
the company. At that time, we were using 
a TRS-80 Model I with 48K, three drives 
and a Line Printer Ill. I had been using this 
computer at home for about two years pri­
or to bringing it to work. 

We needed to input, store, and retrieve 
data for report forms, mailing lists and 
labels. Primarily, we needed to write new 
programs and reuse existing data. After 
several weeks of trying to define what I 
needed, I discovered that I needed a pro­
gram that wrote programs. 

After purchasing the mailsort routine 
from Meta Technologies and finding that 
it was even better than advertised, I de­
cided to take a chance and order the Aids 
II system. I had been burnt a few times by 
purchasing through the mails and it was 
with some trepidation that I waited for it. I 
received the Aids II software along with a 
36 page manual. The manual was clear 
and concise with explanations of the var­
ious functions of the Aids II system. The 
disk also contained a sample program 
that gave me hands-on experience with 
the system without risking valuable real 
data. 

As the weeks went by, I created a num­
ber of programs with the Aids II systems. 
At that time I found a need for more than 
the original 12 user defined fields. 

Meta Technologies came out with Aids 
Ill, which upgraded Aids II f rom 12 fields 
to 20. There were many other improve­
ments such as machine language sort, 
search and delete. It also included Maps, 
which can produce custom reports either 
horizontally or vertically and a label rou­
tine which is so flexible that I am using it 
for many other uses now. This was what I 
was looking for. 

A few weeks later, Cales was released 
by Meta Technologies. It could be used for 
most any type of numeric manipulation. 
The combination of Aids 111, Maps, and 
Cales satisfies my need for a data base 
management system. 

What . impressed me most about the 
Aids system was its flex ibility. By chang­
ing only a few lines I could write any pro­
gram i desired and manipulate the data 
quickly. The machine language sort could 
sort by any combination of five fields in 
ascending or descending order, or in any 
combination. For instance, a mailing list 
could be sorted by zip code, state, city, 
name and address. The Aids Ill system 
can also save these records by any com­
bination of four fields to enable the user to 

Scrip232 (Scripmod) 
Small System Software 
Newbury Park, CA 
$14.95 

by John A. Records 

Having trouble using your non-Radio 
Shack printer with Scr ip s it ? 

SCRIP232 (also advertised as SCRIPMOD) 
is a program that customizes Scripsit for 
use with your serial printer. 

When I purchased my TRS-80 I also 
wanted a printer. At that time Radio 
Shack's only printer interface was con­
tained in the expansion interface which I 
couldn't afford. I bought the Small System 
Software TRS232 Printer Interface in­
stead. The TRS232 is a software driven 
serial output port for use with t he serial 
printer. I've used the TRS232 with my In­
tegral Data IP-125 printer for about two 
years with no problems. 

Enter disk drives, an expansion inter­
face and Scripsit. The printer wouldn 't 
work with Scripsit, although I was st ill 
able to use it with BASIC. I.had depressing 

create specific data files. Aids Ill was also 
compatible with files created under Aids 
II, so there was no need to re-enter these 
files. 

Territory Book is a system I created for 
the use of salesmen as a tickler/prospect­
ing system. For example, I am able to split 
the entire Chicago area by zip code and 
coding the companies by interest in our 
product. We presently have about 18 sep· 
arate programs built on the Aids Ill sys· 
tern and all of them work perfectly. An ex· 
ample of the savings that can be realized 
from the Aids Ill/Cales system is the fact 
that I was able to pinpoint an $11,000 
dollar monthly deficit in cashflow by us­
ing this system-a substantial savings to 
any business. 

Many data base systems presently mar­
keted run well over $100 with some of 
them over $200. M.T.C.'s price as of Sep­
tember was about $70 for the Aids Ill sys­
tem. The Cales sub-system is well worth 
the $24.95 presently being charged. The 
Aids Ill system has out performed the oth­
ers that I have seen demonstrated. The on­
ly thing that they are not offering now is 
word-processing, which they say will be 
out in the next few months. The Aids Ill 
system is worth every dollar, not only for 
business use, but also·for personal use.• 

visions of setting up my typewriter next to 
the computer, with me as the interface. 

I first saw an ad for Scrip232 in July, and 
decided to order it immediately. All in all , it 
took about two months for delivery of the 
software. I found the wait very annoying, 
and I hope Smail System Software has 
straightened out this problem. 

Scrip232 was worth the wait, however. It 
arrived on cassette with six pages of 
thorough documentation. Scripsit finally 
worked with my TRS232. 

Additionally, Scrip232 is said to add 
handshake control , automatic linefeeds 
and characters to the serial driver con­
tained in Scripsit. 

Installation ts straightforward. Detailed 
instruct ions tell the user how to use the 
tapedisk utility to c reate a file called 
Scrip232/CMD. On execution, the program 
asks eight questions which it uses to cus­
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tomize Scripsit to work with your particu· 
lar printer. 

First, you decide whether to modify the 
uppercase or lowercase version of Scrip­
sit. The selected version of Scripsit is 
loaded into memory by Scrip232. Next, 
you can modify Scripsit for use with either 
the TRS232 or RS232·C interfaces. 

If the TRS232 modification is chosen 
you can select a baud rate ranging from 
110 to 4800 baud (I use 600 baud with my 
IP-125). If the AS232·C modification is 
chosen, the user enters a " printer ready 
handshake code," based on the require­
ments of the printer. The rest of the ques­
tions asked by Scrip232 are common to 
both modifications. 

Since some printers require a line feed to 
advance paper, and since Scripsit sends a 
carriage return but no linefeed at the end 
of each line, Scrip232 will modify Scripsit 
to add a linefeed after each carriage 
return. Some printers also require null 
characters after carriage returns to allow 
time for the carriage to travel, and 
Scrip232 lets you select the number of 
nulls transmitted. The documentation en· 
courages experimentation. 

Finally, you are given an opportunity to 

Wordo 
Micro-Fantastic Programming 
New York, NY 
$14.95 

by Debra Marshall 
80 Staff 

For all you wordmongers wit h an affin· 
ity for games and an uncontrol led 

urge to flaunt your verbosity, this is the 
game for you. A cross between Scrabble, 
Jumble and Hang Man, Wordo provides 
more than ample opportunity to test your 
skil l in the five-letter-word category. 

Wordo can be played by one or two per­
sons. The program provides the computer 
with a list of over 1,000 five-letter words, 
from among which it randomly chooses 
one word for each play. The player is 
asked to enter a five-letter guess word. 
The computer adds this word to the 
player's list and indicates how many of its 
letters are also in the game word. It does 
not indicate which letter in your word is 
contained in the game word. 

After each guess, the player is able to 
enter or eliminate letters known to be or 
not to be in the game word on the "scratch 
card" at the top of the screen. 

Each play is limited to 30 guesses, after 
which the word is displayed on screen. 

If the player wants to end the game 
prior to reaching this point, entering the 

alter your modifications, and to choose 
the drive to which the customized Scripsit, 
now called Scripsit/CMD, is written. 
Scrip232 can then be rerun, to create dif­
ferent version of Script/CMD for different 
printers. 

After modification, SCRIPSIT WITH 
TRS232 DRIVER is displayed on the 
screen area reserved by Scripsit for com­
mands. As far as I can tell, the customized 
version of Scripsit occupies the same 
amount of memory as the original. On my 
32K computer, both display 16224 CHAR· 
ACTERS FREE before text is loaded. 

After customization, Scripsit functions 
and commands seem to work pretty much 
as they were originally intended to. 

The documentation contains detailed 
suggestions on what to do in case of prob­
lems. However, I didn't need these; 
Scrip232 worked the first time. 

In summary, I'm very pleased with 
Scrip232. I think it's a real barga in. Judg­
ing by reader letters in the computer 
magazines, many people are having trou· 
ble getting Scripsit to work with non­
Radio Shack printers. If you have a serial 
printer and either a TRS232 or an RS232·C 
interface, Scrip232 may solve the prob­
lem.• 

word " quit" as a guess produces the 
same result. If the player correc t ly 
quesses the game word, Wordo will flash 
on the screen. 

The scoring method is determined by 
the number of players and is based on 
either accumulated points or on an aver­
age number of words entered per game. 
The score is carried over and modified 
from game to game. 

Wordo is not a cinch. You 'll be sur­
prised at how many five-letter words you 
don't know, or at least don't commonly 
use. To win the game, your challenge is to 
find several words with letters that are not 
in the game word; this is not always as 
easy as it sounds. 

In desperation, you may be tempted to 
cheat, as I was. The computer accepts 
nonsense words that are in the form of 
true words. It rejects any nonsense word 
which does not follow an English vowel· 
consonant pattern. It also rejects any 
guess word of less than five letters. 

Wordo is not geared for children. There 
is no way to direct the computer to select 
words appropriate for a child. As a matter 
of fact , there is no way to direct it to select 
words appropriate for any adult who has a 
low frust ration threshold, either. 

Those of you without that problem will 
find this game interesting and challeng­
ing. veaH fnu!• 

DDT (Disc Drive Timer) 
Disco-Tech Microcomputer Products 
Santa Rosa, CA 
$19.95 on disk 

by Howard M. Berlin 

The DDT (Disc Drive Timer) program 
by Disco-Tech is a versat ile software 

utility for the TRS-80. 
It allows the user to check if the disc 

drives are running at correct speed. DDT 
then is really a graphic display tachome­
ter. This can.be important since one may 
not be able to FORMAT or BACKUP disk· 
ettes if t he motor speed is out of range. In­
correct motor speed can also cause data 
to be lost when load ing or saving pro· 
grams and files. 

Disco-Tech's advertisement indicated 
that DDT is available on cassette tape and 
diskette. When I phoned in my order, how­
ever, I was to ld that the tape version was 
no longer offered. 

My disk copy came with a well docu­
mented 18-page instruction manual. It 
states the DDT diskette cannot be copied. 
It is automatically loaded when inserted 
into drive 0. The system is booted (s imilar 
to Microsoft's "Adventure" game). 

However, my DDT diskette would not 
load. I realized it was because of a previ· 
ously installed speed-up mod that allows 
my CPU to run 50 percent faster when 
powered up. To prevent this, I placed the 
DDT diskette in drive one and booted t he 
system with one of my mod ified high· 
speed operat ing system diskettes in drive 
0. For those using any of the adverti sed 
high·speed modi ficat ions, the CPU wi ll 
have to be operated at the standard 1.77 
MHz clock speed in order for the program 
to funct ion. For those who have not 
changed the speed of your TRS-80, the 
above would not apply. 

When the DDT program is executed, it 
automatically loads BASIC and runs. 

The menu selection consists of three 
basic options: The first option analyzes all 
the disk drives in your system which are 
ready. It displays on t he video screen the 
motor speed in RPM and the percentage 
error from the required 300 RPM speed. 

The second option is essential ly the 
same as the first, except that the user 
specifies t he drive to be analyzed. 

The last option is the paramount fea­
ture which makes DDT so useful as a diag· 
nostic and maintenance software tool. 
Using this option, a linear horizontal scale 
is displayed near the bottom of the screen 
with a graphics block indicating the motor 
speed of the specified disk drive, which is 
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updated approximately once a second. 
It is not enough that Disco-Tech gives 

you software to determine the motor 
speed of your disc drives. They must also 
include detailed instructions on how to 
take your TRS-80 disc drive apart and ad· 
just the speed using only two screwdriv­
ers. If you have purchased non-Radio 
Shack disc drives, there are helpful sug· 
gestions and instructions for adjusting 
PERTEC, MPI , and VISTA units. They are 
idiot-proof! All adjustments are made us· 

ing the graphic tachometer option which 
speeds up things. 

As I mentioned earlier, the DDT manual 
states that the DDT diskette cannot be 
copied, as it has experienced a lot of soft· 
ware pirating (so what else is new!). 

Each DDT diskette contains three cop­
ies of the program: DDT/CMD, DDT1/CMD, 
and DDT2/CMD. If one copy of the DDT 
program somehow becomes damaged, 
just kill the damaged file and then rename 
one of the other two copies as DDT/CMD 

(pretty good, huh?). 
On the other hand, if you really got 

lucky and messed up the entire diskette, 
Disco-Tech will replace if for an $8 han­
dling fee. Anyhow, after a little experi­
menting I was able to copy the DDT disk· 
ette so that the clone runs exactly as ad· 
vertised. Sorry, I can't share the secret 
with you. 

If you want to save some money as well 
as time, the DDT is a worthwhile invest· 
ment.• 

Ultra-mon 
lnterpro 
Manchester, NH 
$24.95 on cassette 

by Dennis Thurlow 

Radio Shack has been blasted quite a 
bit recently, however, there are two 

excellent products from their computer di· 
vision. One is the Level I BASIC Manual 
and the other is the DOS monitor DEBUG. 

DEBUG's display of the Z-80 chip struc· 
ture was a mystery to me, but once I got 
used to it, I found it indispensable. it's 
also free! I was determined to write an ar· 
ticle explaining its wonders. Then before I 
got to writing about it, someone at Inter­
pro handed me a copy of Ultra-mon. 

Calling Ultra-mon "Son of DEBUG" 
would not be missing the mark. Like 
DEBUG, it can execute when an error or 
breakpoint is encountered and also when 
a set boundary is overstepped. Like 
DEBUG, it shows the content of each Z-80 
register pair; the next 16 bytes at the rela· 
tive address in ASCII and Hex; displays a 
full page of memory; executes single 
steps or calls; and allows the user to 
modify memory or registers. 

Unlike DEBUG, it shows a disassembly 
of the next instruction to be executed, dis· 
assembles a block of memory, or does a 
dynamic trace at the rate of eight steps 
per second. All the data from a disassem· 
bly or a trace goes to the printer automat i· 
cally, if one is available. 

Uitra-mon relocates itself, relocates a 
block of memory (changing all internal ad· 
dresses), or just moves the block. 

The execute mode allows a program to 
run with Ultra-mon in control. Breakpoints 
can be set in ROM. it can even execute 
BASIC, to see how the interpreter handles 
the text. 

In my opinion, the biggest problem with 
DEBUG: It is not a separate piece of soft· 
ware. You can't run it without DOS. 

Uitra-mon, on the other hand, comes on 
tape and runs in standard 16K Level II. 
What more could you ask? • 

The Datestones of Ryn 
Automated Simulations 
Mountain View, CA 
$14.95 on cassette 
$19.95 on disk 

by Debra Marshall 
80 Staff 

Creeping stealthily along the passage, 
magic sword at my side, I rounded a 

corner and entered a room. A chest was 
against the far wall: Should I open it? No 
sign of a trap. I opened the chest: 
Spiders!! Thousands of them! I slashed 
blindly, killing some and finally going 
down under a swarm. As my strength be· 
gan to fade, something came crashing 
down on my head. Everything went dim. 

In this bloody manner, I, the nearly in· 
vincible Brian Hammerhand, passed out 
of this life during the 12th of my excur· 
sions into the den of the dreaded Rex the 
Reaver, hidden far from the view of men, 
deep in the bowels of the Haunted Moun· 
tains. 

It was an ignominious defeat. I had 
already despatched Rex himself and his 
robber lieutenant, as well as other 
beasties I found lurking in the passages. I 
had even evaded the dreaded slime, all for 
naught. The Duchy of Ryn would have to 
go without its datestones again. 

Datestones, the most precious treasure 
of the Duchy, have been stolen by the 
brigand Rex and hidden in his mountain 
lair. You, as the player of Datestones of 
Ryn, (a.k.a. Brian Hammerhand, merce­
nary at large), must retrieve and return the 
stones to the grateful Rynians. 

Datestones requires Level II, 16K RAM. I 
understand there is a version available for 
Apple and PET as well. 

The game comes with a slick looking 
booklet which introduces the user to the 
theory behind the game (this is one of a 
series of more extensive games called 
Dunjonquest). It explains the player's 
character variables, equipment, scoring 
and commands. The scene is set for the 

software 
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game in a short tale of how Rex got the 
stones and why the Rynians want them 
back. 

The Adventure Begins 

As the game begins, you find yourself in 
a room at the cave's entrance. You may 
search for traps, examine the walls for 
hidden doors, or pass into a corridor and 
move into new rooms or hallways. At any 
point you may encounter and be chal· 
ienged by a beastie: robbers, centipedes, 
wolves, spiders, skeletal bats and slime. 
Some of the critters are stationary, others 
move about and pop up unexpectedly. 

The game is timed; you have 20 minutes 
to roam about the cave, find and recover 
the datestones, defeat or successfully 
flee from the cave's many horrors. You 
may enter and leave the cave as often as 
you wish in that time period. 

Scoring is based on the number of 
stones recovered and brought outside, 
the number of foes vanquished, how long 
you survive, and whether you escape from 
the cave at the end of the 20 minutes. The 
experience you gain in each game in· 
creases your ability to stay alive in the 
next. 

There were a few things I did not Ilka 
about the game. The ability and strength 
chart, which appears while the program is 
loading, does not remain on the screen 
long enough for more than a very cursory 
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scanning; this chart contains potentially 
important information concerning Ham­
merhand's strength, intelligence, weapon­
ry, skill, experience, intuition, etc. I did not 
notice that these qualities changed in 
degree from game to game, as I under­
stood they would. 

Computer response to fight and flight 
commands is sometimes too slow to 
avoid impending disaster. It's very frus­
trating to watch yourself being engulfed 
in slime while you keep punching the but­
ton that should get you out. Conversely, I 
have watched beasties die without my lift­
ing a finger to aid in their demise. 

What happens during a swordfight is 
also a bit of a mystery; the messages 
which appear during these sequences are 

Eliza 
Tandy/Radio Shack 
Fort Worth, TX 
$14.95 

by John Warren 

Danger! This program can be dan­
gerous to your mental health. This 

warning should be emblazoned across 
Eliza's instruction pamphlet. 

Radio Shack's copy of Doctor (as Eliza 
has come to be known) is relatively faith­
ful to Dr. Weizenbaum's original program, 
with one disturbing addition. When the 
user signs off, the program presents a 
diagnosis that ranges from relatively 
harmless,"As best as I can determine you 
have no psychological problems besides 
a normal amount of paranoia," to this one: 
" I'm afraid that I must conclude that you 
are dangerously psychotic and should be 
locked up." 

These predictions seem to be selected 
randomly. Radio Shack's disavowal (three 
lines at the bottom of the last page of in­
structions) is nothing more than a cheap 
out. 

Intelligence Exercise 

Aside from this flaw, Eliza is an interest­
ing exercise in primitive artificial intelli ­
gence. The program simu lates (or as Dr. 
Weizenbaum prefers, "parodies") a Rog­
erian, or a non-directive, psychotherapist 
during an initial interview with a patient. 

HOW DO YOU DO? PLEASE STATE 

YOUR PROBLEM. 

i hate my brother. 

WHY DOES THAT ANNOY YOU? 

i think that i should love the members of 

my family. 


obscure enough to make it difficult to 
determine whether Hammerhand or the 
beastie is getting the worst of the battle. I 
have been fighting lustily, fully certain all 
the while that I was winning, only to dis­
cover I was suddenly all but dead. I have 
also fought long and hard and walked 
away unscathed. 

The game is limited in scope and area, 
but it is a microquest rather than a full­
fledged Donjonquest, and you are fully 
warned of this distinction by Automated 
Simulations. It is best viewed as an intro­
duction to their larger fantasy games. 

If this game is an indication of the qual­
ity of the larger quests published by Auto­
mated Simulations, I hope they send me a 
copy of a long one to review. • 

IN WHAT WAY? 

i should love them, well, like family. 

YOU SAY THAT YOU SHOULD LOVE 

THEM. 

yes, but i do not love them. 

DON'T YOU REALLY LOVE THEM? 

i do not know that, how can i tell? 

PERHAPS YOU DON'T WANT TO 

TELL? 

why did you say that to me? 

WHEN HAVE YOU ASKED SUCH 

QUESTIONS BEFORE? 

i am constantly asking questions. 

WHY DO YOU BELIEVE IT ISN 'T 

NORMAL TO BE CONSTANTLY ASK­

ING QUESTIONS? 


Eliza picks up on keywords and sen­
tence phrases. As the keywords increase, 
the conversation gets more personal until 
many feel as if they ar~ communicating 
with another person instead of with a 
structured collection of bytes in a comput­
er. 

Several scientists, including Dr. Carl 
Sagan, have predicted that Eliza is the 
forerunner of an automated form of psy­
chotherapy; however, Dr. Weizenbaum 
disputes that. In fact he is disturbed at the 
tendency of people to humanize it. 

The program tape's flip side contains 
an Eliza that routes its output through the 
Radio Shack Speech Synthesizer and I 
swear that the synthesizer develops a 
Viennese accent when Talking Eliza is 
running. 

Eliza is about 10K and makes her home 
at hex 5000 to 7800 with the entry point at 
77F2 rig ht above the Level II reserved RAM 
and also where a disk-operating system is 
stationed. Disk operators will have to relo­
cate the program before use.• 

software 
~ 0 

0 

Pinball 
Space Invaders 
Acorn Software Products, Inc. 
Washington, DC 
$14.95 each 

by Dan Keen 
and Dave Dischert 

A ll you pinball freaks who have been 
bitten by the microcomputer bug can 

now enjoy the best of both worlds! 
We went to ou r local Acorn vendor and 

came home with a whole stack of their 
games. The Pinball game stood out 
among them all. Here's a program that 
real istically simulates t he feeling of being 
in the finest pinball palace. The action is 
so real you f ind yourself rocking the key­
board. It's a good thi ng the prog ram 
doesn't say TILT! 

The board is drawn and animat ion 
begins even before the program finishes 
loading, similar to Radio Shack's Micro­
chess, where the instructions are loaded 
direct ly into t he video memory. 

The game board has some sequential 
flashes, even when idle, similar to a real 
machine beckoning you to play. 

Hi tting the space bar shoots the ball 
just like the plunger. The length of time 
you hold down the bar determines t he 
speed at which the ball enters the playing 
area. 

Ball t ravel is extremely natural, and 
even accounts for the slight gravitat ional 
effect of the machine being at an angle. In 
fact, you can even catch the ball by the t ip 
of t he flipper to deflect it. 

Sound effects are not fancy but are 
more than adequate. The right hand s ide 
of the screen displays your score, bonus 
points awarded, and the best score of t he 
games played during t he session.· 

This simulation resembles pinbal l play 
in every respect except that the bal l is 
square instead of round, but then with t he 
TRS-80 graphic limitat ions we anticipated 
that. 
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. 
NAME THAT SONG : 

A revolutionary sound 
program for the 32K TP.S-80 disk 
system co-authored by the 
musical director of Oroodwoy's 
"Annie." The game comes wirh 
over 100 tunes and you con odd 
your own using the provided 
utility. This multi-player game hos 
fast action and machine 
language subroutines. Just like 
the popular 1V show- even hos 
commercials! ONE OF THE MOST 
ENJOYABLE GAMES IVE SEEN 
AND HEARD FOR THE TP.S-80"­
Richord. T oylor. author of TP.5­
0pero. 32K disk $19 .95 

STELLAP. ADVENTURE 
Explore the galaxy and fight 

the deadly Kyroxons in rhis real­
time graphic game with sound. 

Level II 16K tape $14.95 
32K disk $19.95 

CITY ADVENTURE 
Travel from a peaceful suburb 

to rhe hustle and bustle of the big 
city. Standing in your way ore 
muggers, runaway cars and 
numerous orher obstacles. A 
knowledge of the program 
"Interludes" is helpful. Roted PG. 
Level II 16K tape $9.95 
32K disk $14.95 

MICRONOPOLY 
A full scale version of the 

famous board game Micro­
nopoly is the only program we 
know of rhot ploys by the rules. 
allows trading and doesn't 
require you to hove a board. 
Level II 16K tape $9.95 
32K disk $14.95 

BREAKOUT 
In this machine language 

game with sound you must 
destroy the graphic blocks wirh 
your bouncing boll. Th is 
simulation of the popular arcade 
game hos 64 variations. 
L 2 16K tape $9.95 32K disk 
$14.95 

Ill II 

ALIEN INVASION 

Shoot down the space 
invaders as they poss over your 
loser cannon. This is a new 
improved version available only 
from Software Innovations. Wirh 
sound. 
Level II 16K tape $9.95 
32K disk $14.95 

//~,, Software Innovations Add $1.00 for shipping. 

l~ 320 Melbourne Rd. .,.. Free corolog available. 

~ / 478 Terms: Check. M.0 . 


/_---"-'-==- Great Neck. NY 11021 VISA. MC. 
);;;~ (51 6) 482-6004 NY res odd soles rox. 

L-- - MNET..:10000..205 Dealer Inquires Invited. 

I ELECTRONIC ORDERING ~ INNOV-80 CDDSC516) 482-8491[Zj 

~· IS HERE ~ CONNECTION-80 CDDS (:')j_Q_) 588-5..83l>­

CQMMUNICATE!! 

MICROCONNECTION- $249.00 
For Model I or Ill. decodes the TP.S.aO buss ond creores on 
P.5·2J2 porT. Ellminotes need for expansion boxond/ or RS· SMART-80 and SMART Ill
2J2 boord. Provides seriol printer ourpur. Requiressoftwore 
wrinen for porT 208. Requires odopter coble for Model 111. By Dick Balcom 
R52J2CONNECTION- $199.95 SmorT Terminol Programs for the TP-5·80+ Model I ond 
Works with virruolly ony computer or terminol hoving on RS· Model Ill Computers! This Is rhe ONLY Smarr Terminal 
2J2 seriol 1/0 porT. Reploces obsolete ocoustic coupled Program ovoiloble for the Model Ill os of this printing!These 
modems. Compatible with oil ru.ao termlnol softwore. programs ore ovoiloble In either cossene or disk versions 
Requires RS·2J2 coble. for the Mod I and Mod 111. These programs o Uow you ro up 
COLORCONNECTION- $199.95 AND down rexr and programs ro your TP.S.aO+ from Olher 
Converts Rodlo Shock Color Computer into o users. Timeshare Systems (source. MlcroNET). and free 
communicotions rermlnol. Provides seriol printer output. public DDS (CONNECTION·80. ere.). This sohwore 
Does nor require ony oddirlonol memory or extended represents the Store Of the Arr in rermlnol software for the 
basic. Complete with cables. ru.ao+. 
AUTOCONNECTION- $79.95 (option) SmorT·80(C). Smarr ll l(C) ouromolfcolly convens boslc 
This option permits CONNECTIONS (except Color) ro programs saved on Tokens toASCII code. and bock ogoln. 
onswer the telephone and/ or dial numbers ouromoticolly. EDTA5M ropes con olso be loaded thru the rermlnoll 
Supplied with o dialer demonsrrorion program. SmorT·80(D) is the Disk based version of SmorT-80 with 
EUROPEANCONNECTION- $20.00 (option) the ability to transfer diskfiles ro o nother user over both 
This oprlon modifies the above unirs for European phone and radio with the use of o modem. These 
Srondords. programs supporT Auro log·on. os well os other feorures 
MODEL Ill ADAPTER- $29.00 nor found in other programs. 
Coble converTs Model Ill 50 pin buss ro 40 p ins used by SmorT-80 (C) Model I ....... ... . ............ $79.00 

Model I peripherals. SmorT Ill (C) Model Ill ............ ..... ..... $99.00 

P.5·2J2 CADLE- $24.00 (1500 Doud Tope) 
Four·foot ribbon coble rerminored with 25 pin mole DD25 SmorT·80 (D) Model I. .... . ............ . .... $79.00 

PIUQS. SmorT Ill (D) Model Ill . .... . .. ........... ... $99.00 


O.T. Enterprises ,..380 
(516) 981-8568 (Voice)171 Hawkins Road Add $2.00 S& H 
(516) 588-5836 (Data)Centereach, New York 11720 NYS res. odd oppr. tax 
MNET-70331,105Dealer Inquiries Welcome ... 
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Acorn's PINBALL is one of their latest 
releases, a company spokesman told us. 
We find It refreshingly different. 

Space Invaders 

We've played all of the invader-type 
games and this one, without question, 
comes c losest to duplicating the arcade 
game on a TRS-80. 

The format stays close to the arcade 
version, with invader munchkins de­
scending down the screen to attack your 
bases. 

The player determines several vari­
ables, including: the number of bases, 
game speed, the number of shots that you 
can have on the screen at any one time, 
the number of bombs f ired back at you, 
and their accuracy. 

The program computes these variables 
to create a weight factor; that is, a number 
from one to 99 by which your score is 
multiplied. The high score, if more than 

Invaders Plus 
Level IV Products, Inc. 
Livonls, Ml 
$19.95 cassette 
Levelll, 16K 

by Owen Linzmayer 

Anyone who has spent time in or 
around an arcade hall will recognize 

the name, Invaders Plus, as coming from 
one of the most popular video games ever, 
Space Invaders. I had been eagerly await· 
ing a good TRS-80 imitation of Space In­
vaders, and Invaders Plus is a great one. 

The game begins by explaining the con­
trols and point ratings. Moving your laser­
bases is accomplished through t he arrow 
keys and firing is controlled by the space 
bar. Rapid machine gun style firing is pos­
sible by simply holding the space bar 
down. The scores range from 50 points for 
hitting a large invader to 150 points for 
shooting a bomb down in mid-air. Failure 
to hit anything with a shot results in a 20 
point deduction. 

If you hook your aux plug into an audio 
amplifier before starting the game you wi ll 

one game is played, is kept and displayed. 
Graphics are very good despite the well­

known shortcomings of the TRS-80. The 
sound effects have that fami liar ring of 
Acorn products (remember their "Alien ln­
vasion "?-similar, though these are 
superior). 

The movement of the base station is ex­
tremely fast ; we feel it's a little too fast. 
The left and right arrows move it back and 
forth horizontally. You barely touch an ar­
row key and the base darts to the opposite 
side of the screen. With some practice, 
you can position it fairly accurately. 

We like the range of game speeds avail· 
able. A young child can play well with the 
slow select ion and the fast setting is un­
nerving! 

To beat the invaders you must score 
655,350, a figure which we haven't been 
able to attain in several days of play. 

Since buying this game we can't tell you 
how many quarters we've saved!• 

listen to a fine rendition of the theme song 
from Star Wars. This is amusing the f irst 
few times, but since it cannot be bypassed, 
it soon becomes a nuisance. 

There are nine levels of play, wh ich 
graduate In difficulty from level one to 
level nine. 

After picking your level of play, the 
screen f ills with the first wave of 49 in­
vaders. Each of these marauding meanies 
is depicted complete with blinking eyes 
and animated movements. 

The object of the game is to terminate 
the lives of all the invaders before they 
send you to an early grave. You can meet 
your maker in one of two ways: by letting 
the invaders reach the bottom of the 
screen, or by lett ing your laser-base get hit 
by a lethal rain of bombs. 

Should you be successful clearing a 
wave of invaders, you are treated to a 
screenful of even deadlier demons. These 
attackers drop more bombs and move 
more quickly, making them harder to kill 
than the preceding group. 

Unlike Space Invaders, where the num­
ber of screens Is only hindered by the 
player's skill , Invaders Plus offers you 
only four waves of persistent pests. After 
killing all four groups, you have the title of 
Hero bestowed upon you via the comput­
er. 

I have purchased other invader pro­
grams and have found Invaders Plus to be 
far superior to any I've seen. This is a t ruly 
magni fi cent programming effort by Larry 
Ashmun, and well worth the ask ing 
price. • 

Dancing Demon 
16K Level II 
Tandy/Radio Shack 
Ft. Worth, TX 
$9.95 

by Dan Keen & Dave Dlschert 

Upon entering our local Radio Shack 
store we saw a crowd of people hov­

ering around the computer. What was the 
attention-getting program being dis­
played? Dancing Demon, Radio Shack's 
latest entry in the world of computer 
games. 

Friends sometimes ask, "What can 
your computer do?" Telling them it keeps 
track of the checkbook, helps the kids 
with their homework (when we let them 
use it), manages mailing lists, f igures loan 
amortizations, and tracks Amway earn­
ings, just doesn't seem to impress them. 
Now here's something that wl ll put them 
in stitches. 

This is a good demonstration program 
for the TRS-80, and shows off some of its 
animated graphic capabilities. 

With Dancing Demon, you enter individ­
ual notes to compose a song, then type in 
dancing instructions and choreograph a 
tap dancer to the music. 

Letters correspond to notes. Each note 
is followed by a click to simulate the 
dancer's tap shoes. Extra clicks can be in­
serted by entering the letter Z when pro­
gramming the music. 

The machine writes the timing, whi le 
you select the tempo. Range extends from 
very fast to extremely slow. Speed selec­
t ion goes from one to 255. 

Once your song has been typed in, you 
can create a dance routine by entering 
various letters and numbers which repre­
sent different steps and their counts. The 
dancer can be made to move left or right, 
jump, stomp left or right, squat, stand, 
even spin. 

Dancing Demon is another brilliant dis­
play of string packing. The master of 
string packing techniques, Leo Christoph· 
erson of Android Nim fame, wrote this pro­
gram too. 

The game Is In BASIC, and we had no 
trouble putting it on disk. It runs fine in 
DOS Plus Disk BASIC also. 

Two demonstration programs are in­
cluded. We enjoy the big production It 
puts on. The curtain rolls up and the figure 
dances to the music, taking a bow or two 
at the end of his performance. 

The audio Is not high quality sound, but 
adequate for the needed effects. 

Sit back and let your computer enter­
tain you! • 
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Pensadwe 

Bringing Word Processing


Power to the People 

Performance. At a price 

that you can afford. The basis 
on which our company has 
built a reputation that spans 
hundreds of software sales in 
seven countries world wide. 
We're here to stay, providing 
the TRS-80 software you 
want, the service and support 
you need, and a price tag that 
a shrinking budget can keep 
up with. 

PENSA-WRITE 2 -A new 
generation word processing 
system that conforms to your 
needs and requirements. It's 
flexibl e, versatile, lightning 
quick, and includes system 
features unparalled in the in­
dustry. Editor features in ­
clude ... 
- in memory capacity of 

over 19,000 characters 
(approx. 3500 words), au­
tomatic chaining of files 
during printing and all in 
just 32K of memory! 

- full editing capabilities in­
cluding: global search and 
rep lace, fully controlled 
transparent cursor, selec­
tive insert and delete func­
tions, keyword searches, 
non-printing comments, 
forward and backward 
scrolling, visible linefeed 
characters, complete word 
wrap around and much, 
more more... 

- user orientation features 
included on screen. Three 
screen lines are constantly 
dedicated to communica­
ting information to the 
user, or to allow the user to 

communicate with the 
program. These features 
include: constant read out 
of date and time, program 
location, the number of 
characters that have been 
used in the text buffer, and 
the number of characters 
that remain to be used, au­
tomatic word counts, free 
disk space (on all drives), 
and a storage indicator 
that will tell you if what 
you have in memory has 
been stored on disk. 

- directories for all drives 
available on screen with­
out exit to DOS 

- full error descriptions as 
well as up to eight possible 
suggestions as to what 

might have gone wrong 
- soph isticated program 

structure that will allow 
the addition of program 
modules in the future, to 
further enhance your 
PENSA-WRITE 2 

- complete system and user 
documentation written in 
plain English, and 
supplied in its own. three 
ring binder, so any pro­
gram updates can easi ly be 
added to the documenta­
tion. 
Your initial purchase of the 

PENSA-WRITE 2 will in­
clude the editor, and at no ad­
ditional charge, a general 
purpose printing program. In 
the future, as they become 

available and as you require 
them, you will be able to add 
options that fully interlock 
with your editor (with no 
software modifications). En­
hancement modules will in­
clude a mailing list, basic file 
editor, report printer, as well 
as printing modules for spe­
cial printers (such as the Cen­
tronics 737) and for other spe­
cial applica tions. But there's 
more. Pensadyne Computer 
Services maintains that after 
sales services are vital to the 
full implementation and 
support of our programs. 
In the unlikely event that a 
problem should arise with 
one of our products, we main­
tain a 24 hour se rvice de­
partment where you can call 
and get your questio ns 
answered. Software support 
- we guarantee it. In writing. 
We want you tO like what we 
do. Because if you do, then 
you will come back again in 
the fu ture. And that 's t he 
name of the game. 

The price of the PENSA­
WRITE 2 word processing 
system at our special intro­
ductory price ... $79.95 

Pensa-write 1 and mailing 
list, the industry standard 
BASIC word processor, still 
available on disk for the low, 
low price of just $19.95. 

Mastercharge and Visa 
Welcome. Order by phone or 
write. 
Dealer Inquiries Invited. 
PENSADYNE. Giving you 
the power to think. 

COMPUTER SERVICES 


4441 WESTFIRSTAVE., VANCOUVER, B.C. V6R4H9 TELEPHONE:604-224-3107 

V' 207 
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Now Your Child Can Learn More. • • 

At a Faster Pace 

~~~\ 

GEOGRAPHY EXPLORER: U.S.A. OMNl·CALCULATOR 
This program allows your child to travel the country and This package is a brllllant solution to the problems involv­

learn vital facts about each of our 50 states. Geography Ex­ ing the complex world of different units of measure. It pro­
plorer offers the most fascinating way of learning yet. Learn vides rapid means of conversion from one unit of measure to 
each state's name, capitol, largest city, nickname, etc. As a another in any of 10 categories: length, volume, mass, veloci­
bonus, this package offers the capability of light pen use. ty, area density, power, energy, pressure/stress and temper­
Ortler No. 0071 RD $49.95 ature. Omni Calculator will give your child a great learning ad­

vantage, a head start in understanding the complex relation­
.,.,<--~\ ships between different units of measure. Order No. 0211RD ,,,.v MATH MASTER $19.95 

MATH MASTER Is an educational package designed to 
help your child understand the mathematical concepts of ~~~\ 

THE ELEMENTS addition, subtraction, multlplicatlon and division through 
problem solving. This package also instructs the student in This program can be used to introduce students to the 
fraction problem solving. MATH MASTER will "walk" your periodic table of the elements, or for review by students and 
child through the developmental concepts of mathematics adults who want to refresh their memory in chemistry. It In­
with never-ending patience. Order No. 0257R $9.95 cludes each of the elements' name, atomic number, weight 

and symbol, as well as its acid/base and normal physical 
state. Enrich your child's knowledge of science with the help 

WORDWATCH of THE ELEMENTS. Order No. 0216R $9.95 
Wordwatch consists of 4 different programs, each de· 

signed to enhance your chi ld's understanding of word rela­ LIFEtionships-this results In an improved vocabulary. In WORD­
RACE, the student must choose the proper definition for a Even if you've only been involved with computers for a short 
given word. HIDE 'N SPELL asks the student to find misspell· while, you:re sure to have heard of LIFE. This program Is the 
lngs. In SPELLING BEE, the student takes a pre-recorded quiz computerized simulation of the life cycle of a colony of 
In which words are played aloud! Completing the package is bacteria. It is based on a few simple concepts, but the results 
SPELLING TUTOR, where words are jumbled, reversed or are captivating, animated graphics and an enlightening intro­
otherwise altered, and it's up to the student to straighten duction into the world of biology and genetics. The LIFE pro­
them out! Together, these four programs will help decrease gram may be just the motivation your chi ld needs to pursue 
dictionary dependency! Order No. 0111 R $7.95 an interest in the sciences. Order No. 0078R $9.95 

TRS-80"TO ORDER: For the 

See your local 

Instant Software dealer. 

If these packages are 


unavailable, order direct 

or 


CALL TOLL FREE 
1-800-258-54 73 
(We ship within 48 hours) 

We Guarantee It! 

" The microcomputer will be a power­
ful tool in education. One of its greatest 
advantages is its interactive nature­
the student becomes an active partici­
pant in learning, and the computer can 
give immediate feedback. The student 
does not have to wait until the lesson Is 
complete or the teacher is free to check 
his work; the computer can evaluate the 
work Immediately, and reward him If it 
is correct or explain why if the work Is 
incorrect. The computer can then deter· 
mine, on the basis of his work, whether 
the student is ready to go on to the next 
lesson or needs to review the present 
one. 

"Educational computer programs 
will be available for students at all 
levels-from pre-school to post-col· 
lege, from remedial to gifted- and in 
any subject. These programs can give a 
child a headstart in school; they can 
reinforce and provide practice in con­
cepts from hand-eye coordination to 
Math to English or even Health. A com· 
puter can individualize a program to a 
child's level and pace. Programs will 
challenge the gifted child, allowing him 
to advance at his own pace. Best of all, 
educational computer programs can 
make learning fun." 

Mary Shooshan, Educational Software Editor and former teacher 

"TAS-80 Is a trademark of the TANOY CORPORATION. All pack ages are o n c assett e excep t for 
Geography E x plorer: USA, Omni·Cal culator 
and Teacher's A ide which are on disk . 

PETERBOROUGH, N.H . 03458 
603-924-7296InstantSoft'Nare· 
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At SY2, 
she's 
reading 
and 
thinking 
at a 4th 
grade 
level. 
Is she a prodigy? Not at all! When learning is fun, your child can rapidly increase reading comprehen· 
sion and reasoning power beyond current age level. 

Now you can advance your child 's educational level-without coaxing or hiring an expensive tutor. Everyone knows the best 
student-teacher ratio is 1:1. In modern classrooms, this is impossible. But in your own home, it's as easy as C.A.I. (Computer­
Aided Instruction). Without the distractions of a crowded classroom, students can progress, without pressure, at their own 
pace. 

Computers are fun, and once the fun Is introduced, studying becomes a pleasure-instead of a chore. The ability to interact 
with the computer will motivate your chi ld to learn much more than from a book that cannot respond-a book that is too easily 
closed. These Instant Software programs wil l guide and teach each lesson with the infinite patience only a computer can pro­
vide. Each of the twelve packages have been written and edited by professional educators who know what it takes to make a 
child want to learn. You can Introduce your child to the world of learning by computer with Instant Software's Educational Soft­
ware Series. All 12 packages are available now. 

VIDEO SPEED READING TRAINER ARCHIMEDES' APPRENTICE 
With this package, students can Increase their reading Archimedes Apprentice is a geometry package that will 

speed and comprehension. How? With practice! This three teach your child the formulas used to find the volume of any 
part program will flash characters, words and phrases onto solid object, Including parallelopipeds (cubes and rectangu­
the monitor screen. You must then type what you saw on thelar solids), prisms, pyramids, cylinders, cones and spheres. It 
keyboard and enter it. You can begin at a relatively slowwill even quiz the student on how well the lesson was learned. 
speed. As your speed and comprehension increase, the com­Give your child the advantage of learning these concepts at 
puter will automatically advance your speed. Order No. 0100Rhome, before being faced with them in a classroom. Order No. 
$9.950092R $9.95 IQ TEST 

TYPING TEACHER Are you smart enough to buy th is package? IQ TEST will ad­
A complete seven-part package that guides you from minister and score an intelligence test In 30 minutes. There 

familiarizat ion of the keyboard through typing words and are three equivalent tests, each consisting of 35 questions,
phrases to mastery of touch-typing. Your video monitor be­ des lg ned to test your general knowledge and problem-solving 
comes a bottomless page for typing practice, and your own abilit ies. Most of us c laim a "touch of genlus"-here's your 
private TYPING TEACHER, ready to teach when you're ready chance to prove it! Order No. 0157R $9.95 
to learn. Order No. 0099R $9.95 

VOCABULARY BUILDER 
TEACHER'S AIDE One of the most valuable tools your child can possess is a 

Now you can have the benefit of Computer Assisted In­ comprehensive vocabulary.With Instant Software's VOCABU· 
struction (CAI) in your own home. The Teacher's Aide program LARY BUILDER package, you can help your child develop a 
allows you to create tailor-made lessons for your child. The better understanding of the Engl ish language- and the fun is 
features of this program include the ability to review material in the learning! The crossword puzzle format of these pro­
before taking the lesson, a provision for hints to help answer grams will hold the attention of the most reluctant student. 
questions and graphic displays as a reward for answering all The first program In this package Is "Polonlus," offering 140 
questions correctly. Once you've created a lesson, you can crossword puzzles. The second Is " VeeBeeGee," a program 
save it and create an entire sequence of lessons. that provides the letters and allows the student to construct a 

The Teacher's Aide package is perfect for parents, teach­ puzzle on the game board. The VOCABULARY BUILDER pack­
ers, and students who need the unlimited patience only a age Is educational entertainment for all ages-and it 's never 
computer can provide. Order No. 0214RD (disk-based) $39.95 at a loss for words. Order No. 0198R $9.95 

Prices subject to change without notice. 

PETERBOROUGH, N.H. 03458Instant Software~ 603-924-7296 
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f0APPLICAT12!! 

" ... the Professor folded and smoothed the 
aluminum foil over the CPU, plugged in the 

computer, and answered 'PRETTY BIG' to 
the MEMORY SIZE question." 

Many of you who are audio enthusi­
asts as well as computer buffs will 

recognize the name of Dr. I. Lirpa, best 
known for his regular feature contribu­
tions to Audio magazine. I recently had 
the pleasure of speaking with Professor 
Lirpa, and was surprised to discover that 
he has been experimenting with an im­
ported TRS-80 at his villa in Toltott­
Kaposta. The good Professor invited me 
for a visit, and we spent very few enjoy­
able hours sharing our latest develop­
ments for the TRS-80. 

This month's Applications will deal with 
some of the Professor's remarkable hard­
ware and software discoveries. Although I 
have not had the opportunity to verify al l 
his designs and programming, there is no 
reason to doubt the competence of Pro­
fessor Lirpa's work. His successes with a 
new hybrid breed of swine for soccer ball 
linings (as well as the early success of the 
renowned Lirpa-1 power amplifier-see 
Audio, April 1977) are more than enough to 
recommend him. 

Readers may not find it surprising to 
discover that the tightly controlled social­
ist government of Transylvania looks 
askance at information-oriented high 
technology brought to private citizens 
from outside its national boundaries. II 
was with that in mind that Professor Lirpa 
demonstrated the measures he had taken 
to keep his TRS-80 a secret. 

"Za number von problem of zis mazhine 
is za problem of juice excretion," he said, 
referring to RFI as juice, "because za cer­
tain Party leaders haft very tiny radio re­
ceivers implanted in zer molars. I haft to 
be very careful." 

Photo 1 shows Dr. Lirpa's solution to 
RFI interference, which, although it is spe­
cifically designed to block spurious emis­
sions to European-band receivers, can be 
modified to American standards by vary­
ing the thickness of the aluminum foil 
used to cover the CPU. The professor ex­
plained, "I have used vith great success 
vat I learned on my last visit to America; 
zis is called za 'delicatessen fold'. It keeps 
za juice in, like za Faraday cage." 

Quietly, almost as an aside, Dr. Lirpa 
turned to me and vhispered, "Faraday 
spent a good deal of time in prison vith 

me, you know, vhich is vhere I learned his 
technik." I was struck with the poignancy 
of the Professor's intellectual plight, but 
before I could comment he took me quick­
ly toward his piazza workbench where we 
powered up his TRS-80 for a demonstra­
tion. 

When his unit began to exhibit typical 
Model I data instability, the professor 
reached for a new product exported clan­
destinely from the West German electron­
ics market. There is a scarcity of reliable 
integrated circuitry from the West in his 
country, so marginal ICs must be restored 
to their original specifications whenever 
possible. We used an oscilloscope to 
trace the computer's problem to a balky 
buffer, and then applied a quick shot from 
an aerosol can marked "Schmittspritz" 
(loosely t ranslated as "Schmitt Trigger 
Spray" - Photo 2). It immediately cleaned 
up the waveform. The Professor's comput­
er again worked like new. 

With the preliminaries finally over, Pro­
fessor Lirpa led me to his basement labo­
ratory. A few faded photos of Bela Lugosi 
(autographed "to Prof from Bel") hung on 
the walls, and a distinct, tangy, and cer­
tainly unexpected aroma of southern fried 
chicken hung in the atmosphere. With a 
professional air, the Professor folded and 
smoothed the aluminum fo il over the CPU, 
plugged in the computer, and answered 
"PRETTY BIG" to the MEMORY SIZE ques­
tion. 

Dr. Lirpa then loaded his own excep­
tion a I keyboard bounce program , 
KKBBBBBBXX, which he has allowed me 

Photo 1a. 

Photo 1b. 

to reprint in this column (List ing 1). Since 
the Professor is a very fast typist, he has 
eliminated what he considers the unwar­
ranted delays in the original Radio Shack 
so-called "f ix" program, producing a key-

Photo 2. 

board rout ine for the light-fi ngered. Al­
t hough originally written for his 29K 
TRS-80, I have modified it for standard 16K 
machines. To use it , set memory size to 
32640, and load the program as folows: 

SYSTEM <ENTER> 
' ? URPA <ENTER> 

The program will patch itself in place, 
clear the screen, and start automatical ly. 
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.. Hellfire Warrior." Really not for everybody: newcomers to 
Dunjonquest should begin with something easier. Here theAnnouncing 
monsters are deadlier. the labyrinths more difficult. the levels 
far more challenging . . . ''Hellfire But for the experienced Dunjonquest game player there are more 

command options. more potions (131). more magical items (including ­
at last -magical armor). more special effects. more surprises. And an Warrior'', innkeeper. an armorer. apothecary and magic shops. 

In part a sequel to The Temple of Apshai. up until now the greatest 
of all the Dunjonquest games. Hellfire Warrior can also be played 
completely on its own.a fantastic 

Now the character you've created. re· 
presenting the highest level of role·new Dunjonquest™ playing to date. can explore the four 
new lower levels: 

computer game... ~~v:~:h-;i:::~~t~o~e;~:~~hi~: 
sects and other nasties that swarmed through the 

that f s really upp~r levels of Apshai. With rooms your hero can 
get into. but not out of. 

Level 6 - "The Labyrinth.'' The only exit is hidden 
within the Labyrinth. And man-eating monsters can thwartnot ~or11 your hero. 

Level 7 - "The Vault of the Dead.''. .. And of the 
undead-skeletons. ghouls. mummies. specters .. . 

: invisible ghosts- lurking in the rooms. doors. secret 
passages. ready to reduce your hero to a pale shadow of 

everybody 
Begl•nners himself. Permanently. 

Level 8- '"The plains of Hell:· In an Underworld of 
lost souls and shades of dead. of dragons and fiery 

I•k I t hounds. of bottomless pits and blasts of hellfire. our are I e y O hero must rescue the beautiful warrior maiden lying 
in enchanted sleep within a wall of fire. And bring 

her past unbelievable dangers and monsters...e go e up ft~:~f. Death itself... to sun and air and life b bbl d 
Hellfire Warrior. The most exciting game yet 

from Automated Simulations. the leading producer ofin the first comput er fantasy games. 

Guaranteed: If it's not the most exciting computer 
game you·ve played. return it within ten days for aroom ... and complete refund. 

Available on disk for the Apple II and Radio 
Shack's TRS80. or on cassette for the TRS80there are over and for the Commodore PET. The cassette or 
disk: $39.95. Boxed with a magnificent 
instruction manual. Some of the drawings in 
the manual are reproduced here (in greatly 
reduced scale). 

ZOO rooms on 
Hellfire Warrior. From the people who design and make some of the very. very best four levels computer games. games that thinkers play. Including the great role-playing Dunjon· 
quest series-The Temple of Apshai. Datestones of Ryn. Morloc·s Tower. and now 
Hellfire Warr ior. And Invasion Orion and Starfleet Orion. And more. 

TRIPLE WARRANTY Hellfire Warrior. Like every EPYX computer game f rom Automated Simulations. it has 
10 DAY FULL MONEY BACK GUARANTEE: the unique EPYX triple no-questions-asked warranty. 

If you don·t like the game for any reason 

whatever. return it intact within 10 days 
 Hellfire Warrior. Now available on disk or cassette for TRS80. the Apple and the PET. At 
of receipt for a complete refund. No ques· better computer stores everywhere. If you can't find it at your local friendly dealer. 
t lons asked. insist he order it for you. 

30 DAY DEFECTIVE WARRANTY: Cassette 
 Or you may order directly from Automated Simulations. If you want to use youror disk not functioning w ithin 30 days of 

MasterCard or VISA. use our toll·free phones: In the United States: operator 861 (800)receipt: return it for exchange. Nocharge. 

of course. 
 824·7888: In California: operator 861 (800) 852·7777: In Hawaii and Alaska: operator 

861 (800) 824·7919. We'll also send you our new catalogue. hot off the press. FOREVER-LIMITED LIFETIME WAR· 

RANTY: No matter what happens to your 
 Or write Depart ment F2. P.O. Box 4247. 1988 Leghorn St ..cassette or disk: the dog chewed it...you 

left it out in the rain.. .whatever. No 
 Mountain View. CA 94040. ...- 4 s m~ 
matter when it happens. Return the 

Please specify ifyou wish the Disk for TRS80 (32K. TRSDOS) and ~·~ remains to us (with SS.00 to cover all 
Apple (48K with Applesoft in ROM or the Cassette for the .~ ~handling and shipping) and we·11 send you 


a brand new cassette or disk. 
 TRS80 ( 16K. Level 11) or the Commodore PET (32K. old or ~~ 
new ROMs). Only $39.95. disk or cassette. ~· 
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DR. LIRPt:S B/ B CONVERTER 

Fig. 1 

Simple Hardware Projects 

Dr. Lirpa's expertise is by no means lim­
ited to software; indeed, some of his audio 
hardware is world famous, and his recent 
computer accessories are certain to fol­
low that electrifying path to notoriety. 

Among the Professor's first computer 
peripherals was the eight-bit BIB (binary­
to-binary) converter. The circuit (Fig. 1) is 
straightforward enough to be completed 
and tested in a single evening. Lead dress 
is not critical , it may be soldered or wire­
wrapped, and depending on the applica­
tion, nearly any size wire may be used. It is 
self-powered, (as the Professor had the in­
sight to guess correct ly the state of ener­
gy needs in this part of the Twentieth Cen­
tury) and virtually foolproof. 

The second of Dr. Lirpa's TRS-80 periph­
erals was a remarkably sophisticated co­
alescing of work in two distinct fields, and 

00100 ; DR. I . L I RPA'S KBBBBBBXX 
0011 0 ; REVISED KEYBOUNCE ROUTINE 
00120 ; FOR THE LIGHT- F I NGERED 
00130 ; 
00140 ORG 40 16H 
00150 DEFW START 
00 160 ORG 7F80H 
00170 START LD HL, 4036H 
00180 LD BC,3801H 
001 90 LD D, 0 
00200 CHKKEY LD A, (BC) 
0021 0 LD E, A 
00220 AND E 
00230 JR NZ,CKPREV 
00240 LD (HL) , A 
00250 INCD INC D 
00260 INC L 
00270 RLC c 
00280 LD A, C 
00290 SUB 80H 
00300 JR NZ,CHKKEY 
003 1 0 LD B, 7 
00320 DECL DEC L 
00330 ADD A, ( HL) 
00340 DJNZ DECL 
00350 AND A 
00360 LD A, 0 
00370 RET NZ 
00380 LD (401AH) ,A 
00390 RET 
00400 CKPREV AND (HL) 
0041 0 JR Z,STORE 
00420 LD A, ( 4099H) 
00430 AND A 
004 40 JR NZ ,INCD 
00450 LD A, ( 401AH) 
00460 INC A 
00470 LD (401AH) , A 
00480 CP 0FFH 
00490 JR Z, DECA 
00500 JR INCD 
0051 0 DECA DEC A 
00520 LD ( 401AH) , A 
00530 LD A, E 
00540 STORE LD ( HL) , E 
00550 LD A, (BC) 
00560 AND E 
00570 RET z 
00580 JP 03FBH 
00590 END 06CCH 

ERRORS 

Program Listing 1. 

4016 
4016 807F 
7 F80 
7F80 21 3640 
7F83 01 0138 
7F 86 1 600 
7F88 0A 
7F89 SF 
7 F8A A3 
7 F8B 2018 
7 F8D 77 
7F8E 14 
7F8F 2C 
7F90 CB01 
7F 92 79 
7F93 D680 
7F95 20Fl 
7F97 0607 
7 F99 2D 
7 F9A 86 
7F 9B 1 0FC 
7 F9D 
7F9E 
7FA0 
7 FA1 
7FA4 
7FA5 
7FA6 
7FA8 
7 FAB 
7 FAC 
7FAE 
7FB1 
7FB2 
7 FB5 
7FB7 
7FB9 
7FBB 
7FBC 
7FBF 
7FC0 
7FC1 
7FC2 
7FC3 
7FC4 
06CC 

A7 
3E00 
C0 
32 1A40 
C9 
A6 
28 1 8 
3A9940 
A7 
20E0 
3Al A40 
3C 
321 A40 
FEFF 
2802 
1 8D3 
3D 
32 1A40 
7B 
73 
0A 
A3 
CB 
C3FB03 

00000 TOTAL 


was the immediate resu lt of a period of 
study at Harvard University's Department 

Photo 3a. of Psychology and Social Relations under 

the tutelage of a famous behavioral psy­
chologist. Called the Electronic Flash Er­
ror Flag (Photo 3a), this peripheral is used 
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Photo 4. 

for data entry training; It has two potential Homage to Colonel Sanders hand, are multl-layered In zer responses. 
results, depending upon the skills of the Look here." He drew out a frog's leg as I Biological experiments have rarely
trainee. slapped at flies. "Observe as I connect zis been a part of the TRS-80 experimenter's 

leg onto zis cable." repertoire, but Dr. Llrpa has begun to 
make advances In this field . He presented 
me with a paper entitled, "Recent Pro· 
gress In the Development of High-Speed, 
Full-ASCII, Biodegradable Interfaces for 
Eight-Bit Microprocessors Running At or 
Near 1.7 MHz". 

The depth of thought amongst personal 
computer pioneers can be astounding, 
and Dr. Llrpa's paper left me speechless. 
The fried chicken aroma I had noted ear· 
lier began to make sense as I paged 
through his report. 

Photo 3b. 

The first result of the EFEF is illustrated 
in Photo 3b, taken as a typical trainee en· 

Photo 7. ters complex scientific data into Dr. 

Lirpa's TRS-80. Photo 4 is the operator's 

view of the computer the moment an error The good professor entered a quick pro­

is made. Finally, Photos 5 and 6 demon· gram, and the TRS-80 screen glowed in its 

st rate one of the few unavoidable (but for· coarse graphics with Renaissance mus· 

lunately temporary) side-effects of this culature designs like those of Leonardo 

peripheral device. da Vinci. Then, amazingly, the frog's leg 
Photo 5.The second potential result of the EFEF began to write the first line of a restaurant 
is shown in Photo 7. Particularly inept but menu: "H·U·S L·E·V·E·S". 
determined data entry students have this With pride, the Professor unlocked a 
view of the TRS-80 after a few weeks of special refrigeration unit. Inside was re­
training. vealed a line of biological interfaces com­

At this writing, neither the National In­ plete enough to stock a delicatessen: the 
stitute of Health nor the Food and Drug five-volt salami (see Photo 8), read-only
Administration has approved the EFEF for head cheese, chicken in ASCII, random· 
commercial sale in the United States, but 

access mutton, corned beef modems,
the Professor has arranged with 80 Micro· disk-based pork chops, bank-select spare 
computing to make a complete set of ribs, and direct-connect meatballs. 
plans available. Note that this is a five-volt 
device, making it entirely compatible with 
the TRS-80's internal circuitry. (See the 
end of this column for ordering informa­
tion.) Photo 8. 

Dr. Lirpa turned slowly, smiling and eye­
ing me with an indecipherable gleam. "Tell 
zem. In American zey will know zat ze com­
puter is of two dimensions, but ze body 
and brain is of three. Maybe four. Tell 
zem." 

With that, Dr. Lirpa took my arm and di· 

reeled me back to the piazza, where we 


Photo 6. parted company. As I flew back to Ameri· 

ca, I discovered myself inadvertently fon· 


Needless to say, I had the distinct feel· dling the plastic pack of transistors and 
ing that I was in the presence of a dedi· chicken feathers that Dr. I. Lirpa had pre­
cated but eccentric scientist. Obviously, ferred to me in the final moments of our 
Dr. Lirpa sensed my feelings, for he drew visit. 
me aside. "You see," he explained, "our 
computers are sophisticated but clumsy Think about it, dear readers. The biode­
devices. Biological devices, on ze other gradable Interface. Servos.• 
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f0ACC~~!~~! 
" ... the future is always 
based on the past. If the 

past has been a disaster, a 
disaster will be projected." 

As an advocate of microcomputer busi­ From the data entered, Oracle 80 will tained. The system also mainta ins a cur­
ness systems I am frequently ac­ compute moving averages and rate of rent and a prior year-to-date total. When a 

cused by my colleagues of being a "solu­ change information. If three years of data month has been completed, the system 
tion looking for a problem." I usually re­ is present, you can calculate seasonal in· shifts each month down one position and 
spond that my solution has an application dices, a deseasonalized series and cycle adds the month to be dropped to the prior 
in any size business. Naturally, my associ­ factors . From this data, forecasts of fu· year's year-to-date tota l. The current 
ates have not been surprised that I can ture activity can be derived; hence the month's total is placed into the vacant 
usually find some way of proposing tfle name Oracle. If desired the forecasting position and the current year-to-date total 
use of a microcomputer in most firms that method can be applied to the data base to is updated. 
I have visited. develop a table of predicted versus actual When an income statement is re­

No doubt this is because most firms re­ values. quested, the system prints comparative 
quire functions such as planning, record­ You can influence these projections by data for the month for the current and 
ing financial activity, and the analysis of entering cycle factors. These factors prior year. No other system previously re­
operating resu lts. With the exception of should be used if it is suspected that fu­ viewed does this. 
accounting recordkeeping, these func­ ture activity might differ significantly from Although Osborne general ledger has 
tions are best accomplished at the high­ past performance. Generally, Oracle 80 provisions for a quarterly and prior year 
est management level. Even though the assumes the future will resemble the past. total, it does not maintain monthly totals 
planning and analysis procedures are This is, of course, the main difficulty and, therefore, cannot print as much de­
done informally, it's always good to docu­ when using statistical techniques for fore· tail as the TCS system. The Radio Shack 
ment the business plan. casting ... the future is always based on ledger contains only the current month 

An excellent example of such a man· the past. If the past has been a disaster, a and year-to-date totals. 
agement planning tool is Oracle 80, a pro­ disaster will be projected. Because of this The TCS financial reports have other 
gram for the Model I which is available fact, the methods employed in Oracle 80 features that are unusual for a microcom­
from Instant Software, Inc., Peterborough, should be used with extreme care. puter general ledger system. In the TCS 
NH. Oracle 80 is a business analysis and system you can group accounts for print­
forecasting program. Using "time series" Improved General Ledger ing, even t hough the underlying account 
statistical methods it can store and ana­ One of the most important functions of structure remains quite detailed. 
lyze up to ten years of monthly data, 30 the general ledger is to serve as a history It is normal practice to set up a sepa­
years of quarterly data or 60 years of an· of accounting transactions during a fiscal rate general ledger account for each bank 
nual data. year. to faci litate reconcil iation procedures. 

Time series analysis methods examine As a record of past activity, it is most With some systems all the detai l is 
a body of data to define the relationships valuable if your figures can be subdivided displayed when a balance sheet is printed 
between units of data. This procedure un­ into months rather than merely a year-to­ out. Wit h the TCS system you can set up a 
earths questions which must be answered date total. Abnormal relationships could master account for cash and designate 
if a good plan is to be developed. For ex­ indicate mispostings or other accounting the detail accounts as subsidiary ac­
ample, if the January sales are ten percent irregularities. counts. All the detail will be retained but 
higher than December, is that a seasonal Unfortunately, most microcomputer only the master total wil l appear on t he 
variation, inflation or the result of a super general ledger programs don't segregate financial report . 
effort by the sales department? monthly totals. A year-to-date and the cur­ The report print ing program also skips 

When using Oracle 80, any data base rent period is displayed, but nothing else. over the account code number when print­
can be entered. The program provides an If you request a report of account status, ing the income statement and balance 
easy to use data entry and edit method. the information displayed will not be infor­ sheets. Thus the financial reports have 
This data can later be stored on disk. The mative. only the account amounts which add 
program is menu driven and self-promt­ There is however, a general ledger pack· greatly to the appearance of the reports. 
ing; as a result, it is quite easy to use. age that displays and retains a separate The account structure can prepare de­

The data can be displayed on the total for each month during a fiscal year. partmental reports. These reports can be 
screen, graphed or printed. The graph and This package, the TCS general ledger, was prepared after the main income statement 
print routines are set up in an interesting originally only available on the CP/M is printed. If there is more than one depart­
way. Once the data has been displayed, a operating system. It has been converted ment, the account activity for all the de­
flashing square appears on the screen. to TRSDOS and is now available for a two partments is printed in summary on the in­
This announces that a graph and printing drive Model II from the Micro Architect, come statement and by cost center on the 
routine called "Scribe" has been activat­ Inc., Arlington, MA. departmental statement. 
ed. Pressing " G" creates a graph of the In this system, current activity and the These provisions create management 
data. Pressing " P" prints a copy. previous year's month-end totals are re· reports that are both readable and super­

80 Microcomputing, April 1981 • 49 



f0ACCOUNTANT 


lor to either the Osborne or Radio Shack could not even be sure of the 1/0 devices t ime. Studies lndlcat6 that the highest 
general ledger packages. However, TCS to be used, they designed the system for data entry rate Is achieved with a blind 
offers yet another feature that appears to the lowest common denominator: a data entry method. 
be unique. This system allows you to enter teletype. As a resu lt, data Input and 
and display an annual budget on the In­ editing Is cumbersome compared to the MARIS Flies 
come statement. Radio Shack system. All of the TCS software systems use a 

If It sounds like I really liked the system, Another shortfall Is Its Inability to per­ MARIS (Mult i ARray Indexed Sequential) 
you are right. The real acid test, however, form an Interactive edit of account num· file system. In this system, keys to the fi le 
was a client demonstration. Despite some bers as data Is entered. The account num­ are stored In an array In memory. When a 
of the packages weak points, such as Its bers are not compared against the master request Is made to examine or update the 
data Input modules, the superior manage­ file until a data entry batch summary file, the array Is referenced and the data 
ment reports sold the TCS system. report Is printed out. Thus It Is quite possi­ file required Is located on the disk. Al· 

In the data Input modules, the TCS sys­ ble to enter an Invalid account number though this system works quite well, It ef­
tem shows Its age. This system was writ­ and not be advised of the error until a fectively limits the number of accounts 
ten for the Altair computer and first re­ report Is completed. which can be accommodated In the gener­
leased In 1978. At that time, data Input The system still traps an Incorrect ac­ al ledger to 400. 
and output used either a separate " dumb" count number and the files cannot be up­ Since this file method also limits the 
serial CRT or a slow speed printer. If a CRT dated with an Improper account. The only number of customer and vendor ac­
was used, cursor control was usually lim­ inconvenience Is that the error is not re­ counts, evaluate your application before 
ited. The best a programmer could expect ported instantly to the operator. This is you instal l the system. It is also important 
was a clear screen feature. not necessarily a deficiency. Many data to note that a data compression algorithm 

With today's intelligent devices, full processing professionals bel ieve interac­ is used to reduce the size of the data f iles. 
cursor manipulation is possible. This fea­ t ive edits are undesirable. As a result of this data compression, 
ture is characteristic of the Radio Shack With an Interactive data entry proce­ when you store amounts greater than $20 
accounting programs and makes data en­ dure, the operator must look at the screen million, a problem results when you re­
try and edit very convenient. Unfortunate­ after each item is entered to verify it. This trieve the number from the file. 
ly, since the designers of the TCS system causes a marked increase in data entry Before conclud ing the review of the sys-

While they last . . . 
the complete year of 1980 80 Microcomputing 
(in its own shelf box . .. a $2.00 value-Free) 
for only $25.00. * 

Did you miss the 2,256 pages of useful information published for your TRS-80* * in 80 Microcomputing last 

year? Now is the perfect time to catch up for only $25.00. * 

In the first year of 80 Microcomputing here were 335 articles on your TRS-80-2V2 times more than any other 

computing magazine. Also in 1980 there were new product reviews, news and columns and best of all hun­

dreds of dollars worth of useable programs. 

So to unlock the key to your TRS-80 and double its value ... send in today for the complete year of 1980. 80 

Microcomputing (in its own shelf box) for only $25.00. * 

We have a limited number of these complete sets so send in the card today or call our toll free #800-258-5473 

and charge it to your VISA, MC or AE card. 


•plus shipping and handling ($3.00) ••TRS-80 i.s a Trademark of Tandy 

~ :- ----------
W@@g I want a year of 80 Microcomput1ng for $25.00 plus I$3.00 for shipping and handling. Plus I'll receive a shell box to store 
them in. I 
0 Check enclosed for $ ______ I 

ame IAddress ___________________ 

City --------- State Zip _____ I 
Please allow 4 to 6 weeks for delivery I 

80 Microcomputing • 80 Pine Street • Peterborough, N.H . 03458 I 
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PRINT OFF-LINE 

Increase throughput. Put printers, plotters, and other 

slow peripherals off-line with a MicroCompatible Print Buffer. 
Continue processing without waiting. Save time by entering 
data while the printer is printing. The MicroC Print Buffer 
accepts data from the host computer(s) as fast as the host 
computer(s) can output through a parallel port, user selected 
11 O to 9600 baud RS-232 port, or IEEE-488 port. This data 
is stored and transferred to the printer(s) through a parallel 
port , user selected 110 to 9600 baud RS-232 port. or IEEE­
488 port as fast as the printer(s) can accept it . Run times are 
reduced because the computer doesn't wait on the prin ter 
and the printer doesn't wait on the computer. There are no 
software changes to make. The Print Buffer is transparent to 
the user. This hardware solution is superior to a spooler 
because it is faster. uses none of the host computers ' 
memory, and allows linking one or more host computers to 

one or more printers for better allocation of resources. 

STANDARD MODELS* 
Computer Por ts 
TANDY Paralld"ports 

Edge connectors gold plated 
APPLE Ce ntronics 

standard connectors 
PET IEEE 488 
RS-232 RS-232. l I0-9600baud 

*l 6K memory with one pair of ports 

STANDARD OPTIONS 
available upon request 

I. 	 32K Memory 
2. 	 A second pair of 1/0 ports; parallel, IEEE-488. 

RS-232. May be different from first set. 
3. 	 Automatic AC power control for printer. 
4. 220 volt. 50-60 Hz. operation . 

..._ Other configurations available upon re4ucst. 

Having used the Print Buffer in my day to day operations, 
am impressed with the time it saves my operators. The 

program that we use for general ledger posting first prints the 
ledger information and then posts the information by storing it 

on disk. Using the Print Buffer, the information is quickly 
transferred from the CPU to the Buffer. Before the printer 
stops printing the posting is usually completed. That means 
my girls don't waste a lot of time waiting on the line printer 
and then again on the posting. Both operations are usually 
done simultaneously. The Buffer handles the printer, my girls 
handle inputting information - and now they don't waste time 
in the process. 

Graham C. Bethel 
Certified Public Account 

Model PB1B, 1 pair parallel 1/0 and 1 pa ir RS·232 port s 

The Print Buffer is a communications processor contain· 
ing a microprocessor. ROM. 16K or 32K RAM , and parallel 
and/or serial 1/0 ports. The host computer(s) and printer(s) 
are constantly monitored . Data is rapidly accepted from the 
host(s). s tored in an appropriate FIFO stack, and outputted 
from the appropriate stack when a printer requests a new 
line. In buffers with more than one input port, s torage is 
dynamically allocated between users such that the faster 
user gets more storage. A special command code allows 
users to program the buffer. In program mode, data (object 
code) is received and stored in RAM, but the data is not out­
putted to a printer. Control is passed to the object code now 
residing in RAM. Suggested uses include code conversions, 
e.g . conversion of ASCII to IBM correspondence code to 
drive Selectrics. or the equivalent of PRINT programs of a 
word processor that prepares edited files for printing. 

ASK YOUR LOCAL COMPUTER STORE FOR A DEMONSTRATION 
OR ORDER DIRECT 


MicroCompatible Inc., P. 0 . Box 106, Scaly Mountain, N. C. 28775, Phone (704) 526·2782 

Master Charge, VISA, C.O.D., or prepaid 
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tern, I would like to comment on the cus­
tomer support offered by the Micro Archi­
tect. During the volume test of the system, 
I discovered a bug the day before a major 
client demonstration. The bug resulted 
from the differences between the Micro­
soft BASIC interpreter on CP/M and on the 
Model II under TRSDOS. 

I called the Micro Architect at 11 :00 AM 
and had the fix at 8:00 PM. That's service! 

In addition, the Micro Architect offers 
his customers a newsletter, free for the 
first year. The newsletter advises custom­
ers of bugs and details programming 
changes. The General Ledger system is 
priced at $129 and comes with a 100 + 
page reference manual, installation 
guide, 15 programs and sample data files 
on an eight-i nch disk. It requires a 
132-column printer and a dual disk 
system. 

Visicalc for the Model II 

By now, most Model II owners have 
been advised of the Model II version of 
Visicalc. I have only just received a pre­
liminary copy without documentation. At 
first glance it appears to be identical to 
the Model I version with the exception of 
the worksheet display which uses the re­
verse print features of the Model II to out­
line the edges. 

If you are not familiar with its features I 
recommend that you visit your neighbor­
hood computer center and see a demon­
stration. To whet your appetite, let me de­
scribe some of its outstanding features. 

Imagine a worksheet 64 columns wide 
and 256 lines deep. Although such a work­
sheet, if it could be fabricated, would be 
impossibly cumbersome to manipulate, 
the electronic worksheet is easy to use. 
When data is entered or examined the 
Model II serves as a magic window. 
Through clever programming, the cursor 
control keys allow any portion of the 
worksheet to be displayed, changed or 
printed. Once you complete your data en­
try or examination, the large worksheet 
can be stored on disk, chopped up or mod­
ified in any way that the user deems nec­
essary. 

Imagine making a change in one num­
ber and having every number on the whole 
worksheet dependent on that number au­
tomatically adjust itself. Th is includes 
co lumn totals, row totals, and dependent 
numbers such as percentages. Sounds 
exciting? It's only the start. 

Using a special replicate command, val­
ues can automatically be generated with a 
single keystroke. A good example of this 
is the development of expense spreads 
used in budgeting. When budgeting, it is 
frequently necessary to schedule the 

same number in each of 12 months. With 
the replicate command, only the first 
month's value need be entered. Visicalc 
will spread it over the remaining 11 
months automatically. 

Replication is not limited to values. For­
mulas can also be replicated. If a relation­
ship can be established between columns 
or rows, the same relationship can be du­
plicated horizontally or vertically. As a 
practical matter, with the use of this func­
tion it is possible to create a 12-month 
budget with the entry of only one-month's 
data. 

Further, the program provides a means 
for fixing the horizontal and vertical col­

umn headings. These are continually dis­
played regardless of where you are on t he 
worksheet. 

The program is supplied wit h a multi­
lesson tutorial. A detailed explanation of 
each command and the syntax to be fo l­
lowed concludes each tutorial. In addi­
tion, a useful pocket reference card is 
supplied, which briefly outl ines program 
commands. 

Though I am stil l learning how to use 
Vis icalc, the payback has already been 
self-evident. I just completed a detailed 
system design in two days using th is 
program. It should have taken me two 
weeks. • 

Most of you are probably too young to 
remember when " programmed in­

struction" first hit the educational scene. 
It made quite a splash and then faded 
away. 

In those days, programmed instruction 
meant printed material consisting of se­
quential frames of instruction, questions, 
and answers. Sequences were l inear 
and/or branching. Students moved from 
frame to frame at their individual paces. 

Does that description sound familiar? 
Of course there are differences, but in 
broad perspective it is quite similar to 
Computer Assisted Instruction (CAI). If we 
knew why programmed instruct ion failed 
to achieve a place in education, we might 
avoid a similar fate for CAI. 

Programmed Potential 

My personal opinion is that program­
med instruction (Pl) had significant poten­
tial-a view shared by many educators. 

A number of factors contributed to the 
demise of Pl , but I believe that three major 
mistakes were made. 

Many proponents of Pl let their enthusi­
asm get ahead of them. They over-sold 
others on the merits and potential of this 
new instructional technique. Pl was 
touted as the answer to all learning prob­
lems. 

When Pl was proven not to be the one 
final answer, reactions turned quite nega­
tive. 

The second major mistake was also 
committed by overly zealous proponents 
who presented Pl as a method to be used 
exclusively. Other instructional tech­

niques were not needed to supplement 
Pl -no lecture, no discussion, no any­
th ing else. 

This was direct ly contrary to the well­
establ ished principle t hat no instructional 
method is suitable for all students or at all 
times. Pl proved to be no exception to the 
rule and fell into further disrepute with 
more educators. 

Perhaps the most serious mistake was 
in not refut ing the idea that Pl would 
replace teachers. It is unfortunate that 
some proponents agreed with this posi­
tion and few den ied it emphatically. 

An ancient axiom in education is that 
nothing will be successful if it is opposed 
by teachers. Teacher reaction was quick 
and sure to Pl, a teaching method de­
signed to " do them out of jobs" : Pl bit the 
dust. 

We certainly don't want CAI to suffer 
the same fate as did Pl ! 

Significant Differences 

The simi larit ies between these two in­
struct ional methods are striking. There 
are, of course, several fundamental and 
significant differences. 

CAI programming is interact ive with the 
student. The student cannot simply sit 
passively; he must do something. The stu­
dent's progress is controlled. The pro­
grammer, th rough his program, deter­
mines when the next frame is to be pre­
sented, the number of t imes answers can 
be wrong, and the branch (if any) to which 
the st udent should move. 

These and other differences greatl y in­
crease the potent ial of CAI over Pl. How­
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ever, the basic similarity is so evident that 
there is a real danger of repeating old mis­
takes. 

Proponents must not even Imply that 
CAI is the answer to all learning problems 
of all students. We must not suggest that 
CAI can do the Job alone. Especially, we 
must refute any notion that CAI can or will 
replace teachers. 

The idea that CAI can replace a teacher 
is obviously false. Nothing mechanical 
can replace a competent teacher. Recog­
nizing that, we must prevent opponents 
from raising this particular red herring. 
CAI is just another instruct ional tool that 
can be extremely effective in the hands of 
a competent teacher. 

One further point: in spite of al l that has 
been said, CAI has one great weakness 
that Pl did not have. The material form of 
Pl was that of the familiar printed page. 
CAI, on the other hand, requires the use of 
an unfamiliar machine-a piece of " tech­
nology." 

Those of us who are technically orient­
ed frequent ly lose sight of the fear many 
folk have for every new mechanical th ing, 
especially if it is electronic. Teachers are 
like the general population in this regard. 
Many of them are suspicious of comput­
ers. 

We would do well to introduce our new 
instructional technology gently to non­
technically oriented teachers. Pushing 
too hard or too quickly will only solid ify 
their opposit ion. 

The ultimate role of microcomputers in 
educat ion is In the hands of you and me 
and other folk like us. If we are not careful, 
we' ll throw the game without knowing 
how it happened. What a loss that would 
be for the future improvement of educa­
tion. 

Swiss Cheese 

Hanson House (55 Hanson Place, Strat­
ford, CT 06497) has several very useful 
utility programs. There is one especially 
for all of us who LUST programs for any­
thing more than our own files. When list­
ings are made for student use, they 
should be neat and well formatted. 

It's hard enough for a student to study a 
program when it is laid out in decent form; 
don't make him study in a maze. And when 
you send one of you r programs to a pub­
lisher, you want to give him as few rea­
sons as possible to reject it. A congested 
listing can cause problems to everyone 
not already familiar with the program. 

Hanson's Swiss Cheese is a listing for­
matter. It produces a clear and pleasing 
LUST. Of course, Swiss Cheese doesn't 
improve your program-just it s appear­
ance! 

The procedure for using Swiss Cheese 
is quite simple. Wit h the program to be 
LUSTED in your 80, you must key in a cou­
ple of PEEKs and POKEs which are given 
In the instructions. You then CLOAD 
Swiss Cheese arid answer several ques­
t ions. Swiss Cheese and your printer do 
the rest. 

You may be wondering why this handy 
program is cal led Swiss Cheese. The 
name is quite appropriate but I'm not go­
ing to tell you why. You ' ll find out when 
you run it the first time! 

New Text 

If you are teaching or planning a pro­
gramming course, there is a new textbook 
which you should consider. it is the sec­
ond (1 981) edition of Computer Program­
ming in the BASIC Language by Neal 
Golden (Harcourt, Brace, Jovanich, NY). 

This textbook begins with program de­
sign by means of flow charting and trac­

ing. It progresses from simple commands 
to the complex. The text includes plenty of 
programs and program fragments to illus­
trate and explain each point discussed. 
One of its strongest points is that each 
chapter contains a large number of exer­
cises, projects and programs for assign­
ment to students. 

Do not expect the BASIC to match ex­
actly the BASIC in your 80. There are mi­
nor differences, most of which are pointed 
out and should cause no confusion. My 
most serious criticism concerns the print­
ing of the letter 0 and the zero. The author 
has reversed the normal convention and 
used the crossed 0 for the letter instead 
of for the zero. This is a minor annoyance. 

Golden's textbook is very well done. I 
urge you to examine it before making a 
final decision on a text for your course. If 
you are using another text , this one will be 
a good resource book for you. It can be 
very helpful, also, for the student who is 
" going it alone." • 

THE ASSEMBLY LINE 

by William Barden, Jr. 

Ever wanted to convert a slow-speed 
sort of string arrays into assembly 

language? Ever done it? I'll bet that not 
too many of you have. 

There's are a couple of good reasons 
for th is. First of all, the structure of string 
arrays is not too well defined in any docu­
mentat ion. Sure, there are some nebulous 
references in the Level II manual about 
the format of string arrays, but there's not 
enough to go on. Secondly, it seems like it 
might be an imposing task. 

I'll give you a definitive description of 
one-dimensional string arrays (the most 
commonly used kind) and show you that, 
yes, it is an imposing task! Actually, strike 
that last comment - in spite of my wi fe's 
d ivorce action, I had fun doing it ... 

Variable List 

BASIC program execution creates a list 
of variables, as shown in Fig. 1. There are 
two sections to th is list: simple variables 
and array variables. Location 40F9H in 
working storage defines the location of 
the start of the simple variables, while 
location 40FBH contains the location of 
the start of the array variables. 

Variables in the first part of the list are 
simple and string variables. These are 
non-array variables. In the case of simple 
variables-integer, single-precision, and 

double-precision numeric variables­
each variable is held in its entirety in the 
list. Associated with each variable is a 
code o f 2, 4, or 8, a two- letter name in 
reverse order, and the value of the vari­
able. Note that the code corresponds to 
the length (number of bytes) in the vari­
able, as shown in Fig. 2. 

The variables are arranged on a first­
come, first-entered basis; they are not in 
alphabetic order. String variables have a 
code of 3, a two-letter name, and a block 
of three bytes. The first byte of the block is 
the length of the string, while the remain­
ing two bytes are the address of the string, 
as shown in Fig. 3. 

The location of the string is in one of 
two areas, either the BASIC program it­
self, or in the string working storage area 
in high RAM, just below the area reserved 
for system programs with the MEMORY 
SIZE? parameter. 

If t he BASIC statement defining the 
string is something like 

100 A$ = ..PETERBOROUGH? AH YES .. I SPENT A 
WEEK THERE ONE DAY . .. " 

then the address in the string location 
points to the actual location of the st ring 
in the BASIC statement. 

If processing of a string is involved, 
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MEMORY 
LOCATION 

i 

0 

LEVEL II ROM 

2FFFH 
3000H 

IIO ADDRESSES, 

KEYBOARD, VIDEO 


WORKING STORAGE ,i, 

} DOS, DISK BASIC 

:~::: EADDREssj~f ~~g~~~:OGRAM j
VARIES WITH -------- ­
PROGRAM SIZE_____..,, 

SIMPLE NUMER IC 
AND STRING 

:~:~~ FADDREssj---_,,.t~AR~BL~S----j VARIABLE LIST 
CHANGES DYNAMICALLY___. 

ARRAY VARIABLES 
AND POINTERS i 

CHANGES DYNAMICALLY---..}-------- ­

1 
FREE 

JRAM 

8000H 

FREE RAM, 
STRING STORAGE, 
STACK, PROTECTED 
AREA TO TOP OF 
MEMORY 

Fig. 1. 

then the address in the string location mensions, and the maximum value of 
points to a string working storage loca­ each dimension. For numeric arrays, the 
tion. The strings build down in the working elements of the array follow. For string ar­
storage area. rays, three-byte blocks defining the length 

and location of the elements of the string 
100 A$ = "FORT WORTH ?"+ " AH YES ..TWO array follow. 

WEEKS . . We'll confine our discussion to string 
arrays of one dimension since the.Se are 

Now for the second part of the list. The the most common strings we have to deal 
second portion of the list contains defini­ with. A typical string array in the second 
tions of arrays. These are entered as the part of the variable list appears in Fig. 5. 
arrays are encountered, either by DIM There are several interesting things to 
statements, or by references to an array note about the string array. First of all, 
such as unused elements of the array have 0 

length and 0 address pointers. Secondly, 
the string array definition moves! As new 

100AZ$(0)= "2N D PRIZE IS · TWO WEEKS· IN MISSION simple variables are defined, the entire ar· 
VIEJO!" ray section of the variable list slides 

downward to make room for the new vari­
The numeric and string arrays are de­ able. 

fined as shown in Fig. 4. A type code (3 for In order to write an assembly language 
strings, 2, 4, 8 for numeric) is followed by a program to sort a string array, then, we've 
two-character name, an offset to the next got to handle these null entries. We also 
array variable definition, the number of di- must pin down the location of the array 

definition just before any machine lan­
guage call. 

VARPTR with String Arrays 

You've probably used VARPTR to get 
the location of strings for embedded ma­
chine language. VARPTR can also be 
used for fi nding t he locat ion of the string 
array parameter block. Using 

100 A = VARPTR(AZ$(0))) 

for example, w ill set A equal to the loca­
tion of parameter block AZ$(0) in the sec­
ond part of the variable list. Since th is is 
the first element of the string array and 
the remaining elements follow in con­
secutive order, t his is a good start in 
designing an assembly language sort. 

Here's the rub, however: If you use 
VARPTR followed by another dummy vari ­
able in a USR call, the VARPTR address 
will no longer be val id. Using 

100 A = VARPTR(AZ$(0))) 
110 8 = USRO(A) 

w ill compute the location of AZ$(0) all 
right, but the next statement introduces a 
new (possibly) variable B, which is added 
to the first part of the variable list and 
moves the array definit ions down! Make 
certain to use any VARPTR call immedi­
ately before a USR call without introduc­
ing new variables, as in 

100 8 = USRO(VARPTR(AZ$(0))) 

We now know enough to really get in 
trouble. There's absolutely no reason in 
t he world why we can't now design and 
implement an assembly language sort 
that will take any given one-dimensional 
string array of any size and sort t he ele­
ments in a few minutes to rep lace hours of 
BASIC sort ing. 

Bubble Sort 

Use a bubble sort to change the three 
bytes in each array element. The bubble 
sort is one of the slowest sorts, but it does 
have the advantage of using the same buf­
fer, which is important for large arrays. 
Also, since t his is machine language, it 
should be very fast compared to BASIC. 

The machine language code would be 
ca lled from a BASIC prog ram with 
VARPTR pointing to the first element of a 
one-dimensional string array. The address 
of this element would be passed in HL by 
the USR call. The SABUBL (String Array 
Bubble Sort) would then do its thing and 
return with the parameter blocks in the ar­
ray definition arranged in order of the 
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SIMPLE NUMERIC/ 
STRING VARIABLE 
LIST 

, 

02H 
42H 
41H 
OI H 
IOH 
04H 
OOH 
5AH 
XXH 
XXH 
XXH 
XXH 
OBH 
OOH 
4BH 
XXH 
XXH 
XXH 
XXH 
XXH 
XXH 
XXH 
XXH 

~ 

CODE FOR INTEGER 

INTEGER )NAME= AB% 

VARIABLE 


) VALUE = 1001 H 


CODE FOR SINGLE PRECISION 

) NAME= Z 

SINGLE­

PRECISION 

VARIABL E 


} VALUE IN FLOATING POINT 

CODE FOR DOUBLE PRECISION 

NAME= K# . 
DOUBLE ­

PRECISION 

VARIABLE 
 VALUE IN FLOATING POI NT 

Fig. 2. 

SIMPLE NUMERIC/ 

STRI NG VARI ABLE 

LIST 


, 


03H 
OOH 
42H 
IOH 
20H 
70 H 
03H 
OO H 
41H 
03H 
03H 
FEH 

CODE= 3 

) NAME= B$STRING {
VARIABLE 

B$ 
 LENGTH= IOH 

) LOCATED AT 7020H 

CODE = 3 

{ ) NAME =A$ 

VAR IABLE 

A$ 


STR ING 

LENGTH= 03H 

) LOCATED AT FE03H 

Fig. 3. 

strings they represent. An example is try moves down. In effect, the lighter en­
shown in Fig. 6. Null entries would be tries bubble to the top, lighter entries be­
moved up to the start of the array defini­ ing those that start with ASCII characters 
tion. that are closer to the beginning of the 

A bubble sort works by scanning the ar­ alphabet or that have a lesser ASCII code. 
ray from beginning to end. During each Each pair of entries is compared. When 
scan, the current entry is compared to the the last pair of the array (the next to last 
next entry in order. If the current entry is and last) is compared, another pass is 
smaller or equal in weight to the next en­ made through the array. A variable num­
try, the scan moves to the next entry. If the ber of passes is done until no two ele­
current entry is larger in weight to the next ments have been swapped, indicating 
entry, the two entries are swapped-the that. the array is in order. The minimum 
next entry moves up, while the current en- number of passes is one. The maximum 

number of passes is n, the number of ele­
ments in the string array. This worst case 
occurs when the array has an order of 
someth ing like Z, Y, X, W . .. A. 

The Program 

The final program is shown in Program 
Listing 1. It is arbitrarily located at loca­
tion 7FOOH. You may reassemble it at any 
location and call it by conventional Level 
II or Disk BASIC USA calls. 

Since th is is a big chunk of code to pick 
up and follow, I' ll give you some guide­
li nes. A is used as a working register. B 
generally holds a DJ NZ count. C generally 
holds the comparison of the entry lengths. 
DE and HL are used to hold the address of 
the current entry and the next entry in the 
array, respectively. IX poi nts to the current 
entry in the array definition. IX is incre­
mented by three after each comparison. 
IY holds a flag that is init ially 0, but is set 
to 40H if a swap occurs. When IY is still 0 
at the end of a pass, the array is sorted. 
The stack holds the number of entries left 
to be compared on top, with the initial 
value (VARPTR value) in the next position. 

SABUBL is entered from a USA cal l. A 
call is first made to OA7FH to put the 
VARPTR value in HL. This is then trans­
ferred to IX by a PUSH HL, POP IX. 

The code from SAB010 th rough line 840 
is the outermost loop of the sort. This path 
is followed for each pass through the ar­
ray until the f lag value IY is 0, indicating 
that no change (swap) has occurred. We 
should explain one tricky portion of the 
test of IY. IY is set to 40H when a swap oc­
curs. When IY is PUSHed and a POP AF is 
done, the contents of IY goes into AF. The 
one bit in 40H goes into the Z f lag. If a 
swap has occurred, therefore, the Z flag is 
set, and the JR NZ,SAB090 falls through 
to the JR SAB010. 

Each time a new pass is initiated, the 
number of elements in the array is picked 
up f rom (IX-2) and (IX-1) and put into BC. 
This is decremented by one count, as the 
last compari son is to the last entry-1 and 
the last entry in the array. IY is set to 0 at 
the beginning of the pass. 

The next outermost loop (note the in­
dented comments) is from SAB020 
through line 790. The code here processes 
the complete array from beginning to end. 
First, the number of pairs to process in BC 
is pushed onto t he stack. 

Next, the length of the current entry is 
put into A. If this entry is zero (nu ll) the 
string is a null string and no swap has to 
be made as the entry is already in the 
higher position. A JR is made to SAB070 in 
this case. The code at SAB070 POPs the 
number of entries from the stack, in­
crements IX by three to point to the next 
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entry, and then decrements the count in 
BC. If the count is not 0, the end of the ar· 
ray has not been reached and SAB020 is 
executed again to compare the next pair. 

If the length of the current entry is not 0, 
the length of the current string is put into 
B and the length of the next string into A 
(lines 310, 320). A SUB and NEG is then 
done with the result going into C. If the 
result is negative, the length of the current 
entry is less than the next. If the result is 
positive, the length of the current entry is 
greater than the next, and the length of 
the next is put into B. At SAB030, the 
smaller string length is in B. The smaller 
string length is used so that comparison 
of the strings beyond the end is not done. 

The "sense" of string lengths is used in 
the case of both strings containing the 
same data, but one being longer than the 
other. In this case the shorter string is 
moved to the top of the array. An example 
of this is the set of strings ABC and 
ABCAA; ABC is placed before ABCAAA in 
the sort. 

The code at SAB030 gets the addresses 
of the current string and the next and puts 
them into HL and DE. These two address· 
es are saved in the stack, as HL and DE 
are incremented in the comparisons. 

The length of the next entry is tested for 
zero. If the next entry is a null string, then 
no comparison will be (or could be) made 
and a JR to SAB060 is made to swap the 
entries after the stack is reset. 

The code from SAB040 through line 560 
is the innermost loop of SABUBL. It com· 
pares the string defined by the current en· 
try to the string defined by the next entry. 
The string addresses are in HL and DE, re­
spectively. The comparison is handled 
this way: starting from the left byte, a 
comparison is made of each of the two 
strings. If any byte does not compare, the 
strings are unequal, and a JR to SAB050 is 
made. B contains the number of bytes in 
the smal lest string. If it can be decrement· 
ed down to zero, the characters compared 
are equal and the code at line 570 is ex· 
ecuted. The LO at line 570 picks up the 
sense of the two strings. The longer string 
wi ll follow the shorter string in this case. 

At SAB050, A contains the sense of the 
comparison or the lengths. The starting 
addresses of the two entries are restored 
in DE and HL from the stack. If the strings 
are equal, A contains a zero, and a JR to 
SAB070 goes on to the next comparison 
with no swap. 

If the current string is less than the next 
string (minus), no swap is required, and a 
JP is made to SAB070. If the comparison 
fell through, but the strings are of unequal 
length, A will be minus if the current 

ONE ARRAY, 
NUMER IC 
OR STRING 

ARRAY VARIABLE 

LIST 


- +-------===:::::i:.~ CODE FOR VARIABLE TYPE 

} NAME OF ARRAY 

DI SPLACEMENT TO NEXT ARRAY 
VARIABLE 

# OF DIMENSIONS 

MAXIMUM VALUE FOR FIRST 
DIMENSION

}' } TWO BYTES DE FINING MAXIMUM1-------1 
} 

VALUES FOR EVERY OTHER DI MENSION 

1 VALUES FOR EACH ARRAY 
, 

~ 

A$(0)
ONE 
STRING 
ARRAY 

A$( I) I 

A$(2) 

A$ (3) I } A$ (3) UNDEFINED 

>­
LEN (A$(4)) = 5 

A$ (4 ) } LOCAT ION OF A$(4)= 6A8FH 
~ 

A$(4)-A$(11) 

DEFINED 

SIM ILARLY 


i 
Fig. 5. 

ELEMENT OR PARAMETER,;;. 
BLOCKS FOR STRING ARRAY 

Fig. 4. 

ARRAY VAR IABLE 
LIST 

/ 

CODE= 3 =STRI NG 

) NAME= A$ 

} DISPLACEMENT TO NEXT 
VARIABLE= 2 4 H 

#DIMENSIONS= I 
) MAX I MUM VALUE FOR 

,.. DI MENSION= OBH 

LEN(A$(0))=7 

} LOCATION OF A$(0 ) =FFF9H -
 LEN(A$ ( 1) ) = 8 

} LOCATI ON OF A$ (I) = FFFI H -
 LEN (A$ (2))=3 

} LOCATION OF A$ (2) = 6A6EH 

>­

03H 
OOH 
41H 
24H 
OOH 
OIH 
OBH 
OOH 
07H 
F9H 
FFH 
08H 
FIH 
FFH 
03H 
6EH 
6AH 
OOH 
OOH 
OOH 
05H 
8FH 
6AH 

string is of shorter length than the next, 
and SAB070 will be entered. If the current 
string is greater than the next, or if the cur· 
rent string is longer than the next but con· 
tains the same data, the three bytes in the 
variable table ent ries are swapped to re­
order the strings, and bubble up the light· 
er string to the top of the array. 

If a swap occurs, IY is set to 40H, indi· 
eat ing that a change occurred. 

SAB070 continues the comparisons. 

Testing the Bubbles 

Now for the easy part (heh, heh)-test· 
ing the code. Program List ing 2 shows the 
BASIC program we used in the test. Sub· 
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BEFORE 


CODE, NAME, 
ETC. 

3 
0 2H 
FEH 

3 
22H 
FEH 

0 
0 
0 
4 

OOH 
7 0H 

2 
EEH 
6FH 

A$(0) 

A$ (I) 

A$(2) 

A$ (3) 

A$(4) 

A$ (0) • "PPP " 
A$ ( 1) • " MMM " 
A$ (2 ):" " ( NULL) 
A$ ! 3 l : "zzzz" 
A$(4 ) :" zz" 

7F00 00100 

AFTER 


UNCHANGED CODE, NAME, 
ETC. 

0 
0 
0 
3 

22H 
FEH 

3 
02H 
FEH 

2 
EEH 
6 FH 

4 
OOH 
70H 

PARAMETER 
BLOCKS OF 
STRING 
ARRAY A$ 
DIM A$(4) 

A$(0)• ""(NULL) 

A$ (1 ) : "MM M" 

A$(2 ) : " ppp" 

A$ (3): "zz" 

A$!4l• "zzzz" 


Fig. 6. 

Program Listing 1. 

ORG 7F0011 
00110 ;******************************************************** 

00120 .. STRING ARRAY BUBBLE SORTER • SORTS A ONE- DIMENSIONAL . 

00130 ' . STRING ARRAY OF ANY LENGTH 

00140 ' . ENTRY : HL=PNTR TO ELEMENT 0 OF STRI NG ARRAY 

001 S0 OBTAINED FROM VARPTR(A$(0))
.. '.
0016 0 EXIT : STRING ARRAY SORTED 
00170 : *** ****** ******* ** ************* *** * *** * ** ** ***** * **** ** * 
00180 

7F00 CD7F 0A 00190 SABU BL CALL 0A7FH ; GET POINTER 
7 F03 ES 00200 PUSH HL ;TRANSFER TO IX 
7F04 DD El 00210 POP I X 
7F06 DOES 00220 SAB0le PUSH IX 
7F08 004 EFE 00230 LD C , ( IX-2) 
7F0B DD46FF 00240 LD B, ( IX-1 ) 
7F0E 0B 00250 DEC BC 
7F0F FD210000 0026 0 LO IY , 0 
7Fl3 CS 0027 0 SAB020 PUSH BC 
7Fl4 DD7E00 00280 LD A, (IX) 
7F17 87 00290 OR A 
7rl8 2857 00300 JR Z, SAB07 0 
7FlA DD7E03 00310 LO A, ( IX+3) 
7Fl0 DD4600 00320 LD B, (IX) 
7 F20 90 0033 0 SUB B 
7F2l ED44 003 40 NEG 
7F23 4F 003S0 LD C, A 
7F24 FA2A7F 00360 JP M,SAB030 
7F27 DD460 3 0037 0 LO B, ( IX+ 3) 
7F2A 006E01 00 380 SAB0 30 LD L, (I X+l ) 
7t'2D DD6602 00390 LO H, ( I X+2) 
7F30 DD5E04 0 0 400 LD E, ( IX+4 ) 
7F33 DDS605 00410 LD D, (IX+5) 
7F36 ES 00420 PUSH llL 
7F37 OS 004 3 0 PUSH DE 
7F38 DD7E03 00440 LD A, (IX+3) 
7 F3B B7 004 50 OR A 
7F3C 2004 00460 JR NZ, SAB040 
7F3E Dl 0 04 70 POP DE 
7F3F El 00480 POP HL 
7F 40 1813 00 4 90 JR SAB060 
7F 42 lA 005 00 SAB040 LD A, (DE) 
7F4 3 96 00Sl0 SUB (HL) 
7F44 ED44 00520 NEG 
7F46 200S 00530 JR NZ,SAB0 50 
7F48 13 00540 INC DE 

GET t OF ELEMENTS 
HIGHT BE BIG SOMGUN 
MINUS ONE FOR PAIR COMP 
ZERO CHANGE FLAG 

;SAVE I ELEMENTS-! 

; GET LENGTH OF Sl$ 

;TEST FOR ZERO 

;IF NULL DO NOTH ING 

;GET LEN(S2$) 

;GET LEN(Sl$) 

;GET SENSE 


; SAVE 

;GO IF LEN(Sl$) <LEN(S2$) 

; USE SMALLER LENGTH 

; GET ADD Sl$ 


; GET ADD S2$ 


; SAVE 


;GET LEN(S2$) 

;TEST FOR ZERO 

; GO IF NOT NULL 

;RESTORE ADDRESSES 


; GO TO SWAP 

;GET S2$ BYTE 

;S2$-Sl $ 

; Sl$- S2$ 

: GO IF NOT EQUAL 

;BUMP Sl$ POINTER 


program continues 

rout ine 1000 through 1050 generates a 
string of random characters In t he range 
A·Z. Each st ring Is from two to five charac­
ters long. Typical strings generated might 
be AS, VRF, XXGTT, and so forth . The gen­
erated string Is equated to A$. 

The main body of the code f irst clears 
string space of 5000 bytes; reduce th is if 
required. Next the screen Is cleared and 
an array called AZ$ Is allocated. At this 
point, all of the entries in AZ$ will be null. 

Now, each of the 500 entries in AZ$ is 
filled with a random string generated by 
the 1000 subroutine. At the same time (ac­
tually a little later) the entry number and 
string are displayed on the screen. 

After the AZ$ array has been filled with 
random strings, a DEFUSRO defines the 
machine language subroutine at 7FOOH. 
The USRO ca ll cal ls the subroutine to sort 
the st ring. A fter the sort, a RETURN is 
made to print all of the entries in AZ$, 
which wi ll now be in sorted order. 

The sort itself takes a litt le over a 
minute. I t ried a BASIC version of this, but 
turned it off after several passes (yawn). 

To use SABUBL, reassemble it as re­
quired for your system. Load SABUBL 
before loading BASIC, and then protect 
the SABUBL area. Call SABUBL using t he 
standard Level II or Disk BASIC cal ling se­
quence. Use VARPTR to point to the first 
element of your one-dimensional string 
array. 

Rotate Into ROM? 

Sorry about the fi rst paragraph in the 
February column on interrupts. I couldn't 
make sense out of it either. Here's an up­
dated l ist of material erroneously deleted 
in previous art icles: 

;· CAUTION- DO NOT USE DISX BASIC WITH THIS 

LOIA ;MOVE TO POUGHKEEPSIE 

;-··DELETE THIS CODE IF REQUIRED· ·· 

Insert as required. 
Thi s infa l lib i l i ty bu s in ess is di f· 

ficu lt ... In t he same column I stated that 
interrupt acknowledge is not avai lable on 
the TRS-80 bus. Of course, it is, as IN· 
TAK• . Jonathan Titus of the excellent 
Blacksbu rg Press TRS-80 Inter fac ing 
books caught me on this and also pointed 
out that some CPU hardware mods are 
possible to utilize interrupt modes 0 and 2. 

Now, the results of the Mini-Contest in 
the February issue. First , the answer: In 
debugging I had forgotten that it 's rather 
difficult to shift ROM memory with an RLD 
instruct ion! 

There was an overwhelming response 
to this quest ion. I selected five at random 
from the first three days as I now realize 
that readers should not be penalized by 
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THE ASSEl1BLY LINE 


7F49 23 0055 0 INC HL ; BUMP S2$ POINTER 1 00 CLEl\R 50 00 7F4A 10F6 00560 DJ NZ SAB04 0 ; GO IF NOT DONE 105 CLS 7F 4C 79 0057 0 LO A,C GET SENSE 110 DIM llZ$ (499)
7 F4D Dl 00 580 SllB050 POP DE RESTORE S2$ ADDR 120 FOR !•0 TO 499
7F4E El 00590 POP HL RESTORE Sl$ ADDR 130 GOSUB 1000
7F4F B7 00600 OR A TEST A 140 AZS( I )•/1$ 
7F 50 28 l F 00610 JR Z, SAB07 0 GO IF STRI NGS EQUAL 145 PRI NT @ 540, I ; /\$ ; " 
7F52 FA717F 00620 JP M, SAB07 0 GO If Sl$<S2$ 150 NEXT I
7F55 DD7504 00630 SAB06 0 LD ( IX+4 ) ,L SWAP ADDRESSES 160 DEFUSR0• &H7F00 
7F58 007405 00640 LO ( IX+5) , H 17 0 B•USR0 (Vl\RPTR( AZ$(0)))7F SB 007301 00650 LO I I X+ll . E 180 FOR !•0 TO 4997F5E 007202 00660 LO ( IX+ 2) , D 

190 PRI NT AZ$( ! ) , 
7F6 4 DD46 03 00680 LD 8 , ( IX+3 ) 
7F61 DD7E00 0067 0 LD A, ( IX) ; SWAP LENGTH S 

200 NEXT I 
7F67 DD7703 006 90 LO ( IX+3 ) ,A 210 END 

1000 /\$•"" 7F6A DD70 00 007 00 LD (IX) ,B 
1005 C• RND (4)7F6D FD2140 00 00710 LO IY , 40H ;SET CHANGE FLAG 1010 FOR J• 0 TO C 7F7 l Cl 007 20 SAB07 0 POP BC ; RESTORE I ELEMENTS 1020 B•RND( 90 ) : I F B<65 GOTO 1020 7F72 DD23 007 30 SAB08 0 INC IX ;BUMP PNTR TO NEXT EL 

7F7 4 DD23 007 40 INC I X 1030 A$• A$+CHR$ (B) 
7F76 DD23 007 50 INC IX 1040 NEXT J 
7F78 0B 00769 DEC BC ; DECREMENT t OF ENTRI ES 1050 RETURN 
7F7 9 78 00779 LD A,B ; GET COUNT 
7F7A Bl 00789 OR c ; TEST FOR ZERO 
7F78 2096 00790 JR NZ , SAB020 ; GO IF MORE ENTRI ES 
7F7D FOES 00800 PUSH IY ; TEST CHANGE 
7F7F Fl 008 19 POP AF Cole, Cary, NC; Paul Ketrick, Arleta, CA; 7F80 DDEl 00820 POP I X 
7F82 2002 008 30 JR NZ, SAB090 ; GO IF NONE THIS TIME and Calvin Dodge, Lakewood, CO. 
7F8 4 1880 00840 JR SAB010 ; BACK FOR ANOTHER PASS 
7F8 6 C9 0085 0 SllB090 RET ;BACK TO BASICS I'm planning a puzzle session for a later 
0000 00860 END column; many of you seem to be in ter­
00 000 TOTAL ERRORS 

ested. 
SAB010 7F 06 SAB02 0 7Fl3 SAB030 7F2A S/18040 7F 42 SAB~ 50 7F4D Thanks also for comments regardingSAB060 7F55 SAB07 0 7F71 SAB080 7F72 SllB090 7F8 6 S/\BUBL 7F00 

column content- they've been very infor­
mative. If you have comments, please 

slow mail delivery. The reader who sent Howard W. Sams Z-80 Microcomputer De­ send them to William Barden, Jr., Depart­
the telegram is, however, included in the sign Projec ts are: Tom Pappas, Scotts­ ment Z-80 Hacker, 28182 Palmada, Mis· 
five ! Winners receiving a copy of my dale, AZ; SNAPP Inc., Cincinatt i, OH; Lee sion Viejo, CA 92692. • 

iragnnquest! 

In a desperate race against the sun 

you search for SMAEGOR Monarch 
of Dragonfolk, who has kidnapped the 
Princess of the Realm and holds her in 
a distant and unknown place. In a 
quest for H onor and glory, you must 
search the land, seeking out the tools 
needed for the ultimate confrontation. 
On The River Delta, in the abandoned 
Temple of Baathteski, Goddess of the 
Blade, everywhere, clues abound. But 
WHERE is the P rincess? 

Now, as never before, the genius of 
CHARLES FORSYTHE shines in this 
new machine language ADENTURE. 
DRAGONQUEST! Can YOU save 
M'lady from the iron clutches of 
SMAEGOR? 

TAPE $15.95 Dealer Inquiries Invited DISK $21.95 

L'he l?rogrammer's Gutld v 364 

Box 66, Peterborough, N.H. 03458 
(603) 924-6065 After 6 PM EST 
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•Normal Bias 1201J$EQ 

A Dynamic Discount 

on famous & I DK@Cassettes 


Le·ss than $1.50 ea. (quantitie9of10)! 

Dialogue concerning the high quality and 
outstanding performance of TDK recording tape 
for micro computers as well as audio would be 
superfluous ... what IS important to point out is that 
these are genuine TDK tapes and their regular 
LIFETIME WARRANTY applies 

TDK Full Life Time Warranty--• 
In the event that this product ever fails to 
perform due to a defect in materials or 
workmanship, TDK will replace it free of ctiarge. 
Simply return it to TDK Electronics Corp. New 
York office or your local dealer. NOTE: TDK will 
not be liable for any injury, loss or damage, 
direct or consequentia~ arising out of the use of. 
or the inability to use this product. 

~"re these Low Prices & 
Order Now! 
10 D-C60 Cassettes $14.95 
10 D-C90 Cassettes $16.95 
Add $2.50 per case of 10 to above 


·prices for shipping and handling 

We accept check, money order, Visa or Master 
Charge. (With credit card orders, include card 
number and expiration date.) 

C.O.D. shipments, $2.00 additional. Direct mail 
orders to LT•DATA INC. at either address below. 
24 Hour phone Order Line 1-303-575-8518 

PO. Box 1567 Wheat Ridge, Colorado 80033 
Colorado Residents add 3% Sales Tux 
P0. Box 1017 Medina. Ohio 44258 
Ohio Residents add 5 ~% Sales Tux 

Visa/Mastercharge 
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~HEPROGRAM STORE 


DEVIL'S PALACE 
By Greg Hassel from Adventu1·e World 
Find the Devil's Palace somewhere in the 
deep, da1·k forest. You will have to u se all 
your wits to enter the palace and conquer t h e 
evil which stalks the disrnal corridors . T hi 5 
adventu re (P: 10) is wri t ten in mac hin e Ian 
g uage for super excitement and suspense . 

Level 11 l6K ... s1•1.95 

ASYLUM 
from Med Systems 
You are sitting alone. It is 2 am. Your eyes 
arc bloodshot . You peer i n to yo1· computer 
screen and suddenly scream , 11 1 must be 
crazy!" If thi s has ever happened to you. or 
the men in white coats from "Dcathmaze 5000" 
ha ve hauled you away. it1 s time to try Asy 
lum , the mos t ambitious 3 D graphics adven 
tu re yet offered by Med Systems. 

Asylu m features the 3 D p e r spect ive 9raph ics 
t hat ha v e made Dealhmaze 5000 and Laby r inth 
bes tsellers. You actually see where you are 
and where y ou are going! 

A sy lum places you on a cot in in a small room. 
Per-iodically, a janitor lobs a hand grenade 
through the window of your locked door. Wha t 
you do nex t could mean survival or escape! 

Level I I l 6K .. . s1 q_95 

DRAGONQUEST 
B y Charles Forsythe from Programets G u i l c:J 
l t 1s a desperate race as you search for 
SMA EGOR , who has kidnapped the Princess of 
the Real m and holds her in a distant and un 
known place. I n a q ·ues t for honor and glory. 
you must search the land, seeking out the 
tools needed for the ult imate confrontation . 
Clues abound on The River Delta, in the a 
bandoned Temple of the Goddess o f the Blade 

everyw here! But WH ER E i s the P1·in cess? 
0r"der this n ew mac h ine lanuage adventu re 
now. You may never find the Princess , but 
you 1ll have fun tr"ying! 

Level II 16K tapc ... 515.95 32K di sk .. . 521.95 

TRS-80 level II~ 
unless otherwise ·· 

noted ,_.
'--------­

COSMIC FIGHTER 
By Hogue & Konyu from Big Five 
Terri fie sound. graphics and uniqun chaI 
lcngcs ma1·k this new space 2ame a winner! 
While fighting off the alien convoys, each 
more powerful t han the last, you must k eep 
t rack of your t"OCket fue l or r ish: explos ion as 
you maneu ver toward the mct hershi p to re 
fuel. Can you dock immediately, or is the s ta 
tion oven·un by alien s? Find out by ordering 
Cosmic Fighter today. 

Level I I 16K tape... $1q , 95 
JLK disk version . .. S 17. 95 

MISSILE 
ATTACK 

By Philip Oliver from Adventu re I n t. 
C losely patterned on the l atest king of the ar 
cade games, you must use your t w in si los of 
ABi\·11s to f end off barrage aft e1· barrage of 
enemy missiles t h at 1·ain down toward your 
ci ties . A s you r sk i ll i ncreases so does the d if­
ficulty an d speed of th is ever machine Ian 
guage arcade game! Watch t he skies and may 
you r n im be true! Mi ssile Attack has sound 
and fas t mov ing gr-aphics . 

Level II 16K tape... $14 .95 
32K disk .. . 520 . 95 

TECHNICAL 

SOFTWARE 


By Howard Berlin from Sams SOS 
A series of seven different packages de 
signed to increase your aid your t echnical 
k nowledge and sk ill s: 

PLOTT ING GRAPHS FOR L IN E PRINTER 
ACT IVE F ILTER DES IG N 
D ESCRI PTIVE STATISTICS & REGRESSION 

ANALYSIS 
ELECTRONICS I 
ELECTRONICS 11 
ELECTRONICS 11 1 
PLOTT IN G GR A PH S FOR V IDEO D ISPLAY 

Both educa tional and usefu l , these progr ams 
i nclude thorough and well written docu 
menta tion. 

Level 11 1GK . .. s2q. 95 each 

THE 

B00K 


VOLUME 
II 

From In siders Software 
Everyth ing you want to know about video, 
keyboal"d, c assette , and print d rive1· rou 
t ines . Learn to wr ite you r o wn ! Rema rkably 
detail ed listings illu s t rate well commen ted 
source code. Complement Volume I, now. 

51q , 95 

SUPERScript 
Sy Rick Wilkes from Acorn 
Using your Super"Sc 1· ipt modified Scripsit 
~ord Processor and a compatible printe1·, you 
can n ow underl ine, boldface, insert text 
dul'ing printout, slash zeros, subscript. set 
type pitcl1, and o f course Superscript ! You 
can even 1·ead you r d i sk d i rectory and k i ll 
f il es wi thout leaving Scr ip sil. 

Supe i-Scr ipt comes with drivers for popular 
serial and pa1·aflel printers, and easy in­
structions for pal chin9 to your Scripsit pro 
gram ( docs no• include Scripsit). 

Level I I 32k D isk ... 529 . 95 

QUICK­
FIX 

By K im Walt from Breeze Computing 
Finally a disk repair and modifica tion u t il 
i t y t hat doesn 1 t r eq u i re a PhD to u se ! Qu ick 
Fix is ~ s tand alone µrociram that has i ts ow n 
I / 0 rout ines and does no t use any ROM or 
DOS call s . As a result. it will operate on 
standard and 11C P /M 11 machines and does not 
even require that the disk be in an y drive 
after i nitalizat ion . 

Qu ick F i x does ju s t about every!hing 
A ppa rat 1 s 11 Superzap 11 does . an d so much 
more : El imi nate system files, kil l fi l es wit h 
common e x tensions, zero unused f i lenames 
and sectors, repair boot and directory auto 
matically , change or eliminate al l passwords, 
compute the master password. read 
non standard disk s, compare disk secto1·s, do 
str ing or sector searches . 

Wi th Qu i k Fix, you can even 1·eforma t disk s 
wi t hout losing existin9 files and da ta ! Great 
for repai ring damag ed disks and refreshing 
old ones . Order this essential utility today. 

Level I I 32k Disk ... s3q,95 

VisitOurNewStore: W.Bell Plaza-6600 Security Blvd ·Baltimore, MD 

For informationICIC. TO ORDER CALL TOLL FREE 800 424-2738 Call (202) 337-4691 

"' 17THE PROGRAM STORE 
4200 Wisconsin Avenue NW, Dept. KlO Box 9609 

Washington, D.C . 20016 
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Get the most from your micro with The CALL TOLL FREE 
software and accessories from one of Program 
the world's largest selections. Store 800 424-2738 

'toe~ 

DUEL 
«N» 

DROIDS 

By Leo Christopherson from Acorn 
Your 'd r oid has already learned N IM, so now 
it's time to teach it how t o wield a laser sword! 
Leo Christopherson, author o f 11 Android 
NIM, 11 " Dancing Demon" and other ani mations, 
has developed a new type of animat ion and 
high-quality soun d in his latest work. 

Your 'droid s tarts out as a low ly clown. You 
teach it how to use a laser sword by contr o l­
ling its movements . After training it to be a 
"Grand Master." you enter the tourname nt 
against the program's ski lled 'droid! Enter­
tainmen t for all ages. 

Protect ed Tape... $14. 95 
Protected Disk... $20. 95 

DEATH­
MAZE 

from Med Systems 
A new breed o f adventurin g! Venture 
through a graphically represented 3- D maze, 
with halls that cou ld dead end -- or recede to 
infin ity. Step through the doors or drop into 
the p i ts. Will you encounter monst ers and 
mayhem, or w ill you be treated to useful ob ­
jects and information? Will you ever get out 
a live? 

You may never find your way out of 
Deathmaze 5000, but you'll keep t r y ing! 

16K T RS- 80, 32 K APPLE 11 ••• $12.95 

From Sub Logic 
The wait is over! If 3 D graphics seem impos­
s ible on the low resolution TRS- 80. you hav ­
en't seen this brill iant program. During 
FLIGHT SIMULATION, you insta ntly se lect 
in strument fli g ht, radar, or a breath taking 
p ilot's- eye- view. But be sure to strap your ­
self in -- you're liable to get dizzy ! 

Once you put in some air time learning to fly 
your TRS- 80, head for enemy territory and 
try to bomb the fuel depot and airstrip while 
fighting o ff five enemy warplanes . Good 
Luck! 

Level I or II Tape . . . $25 . 00 

SUPER 

NOVA 


By Bill Hague from Big Five 
Asteroids sur round your s h ip. You must shoot 
the asteroids, as well as any alien spaceships . 
Written in fast machine code, this game is 
GREAT! 

You may encounter five differen t kinds of 
alien ships , including the ver y deadly flag­
ship . You shoot from your ship 's pos ition, 
rotate it, use your thrusters to move -- if you 
are overwhelmed, you can even get away to 
hyperspace. Fast and exciting. 

Tape.... $14. 95 

SPACEWAR 
By Device Oriented Games from Acorn 
A two - player , real-time action game that lets 
each player control a spaceship with rotate , 
thrust, fire, and hyperspace. Five game 
optio ns {including gravity) and three playing 
speeds. In fast mac hine language . 

Tape... $ 9. 95 

By Hogue & Konyu from Big-Five 
"The rage of t he arcades 11 is now available for 
TRS - 80! Exciting sound effects add to the ac ­
t ion as the invader s swoop down to destroy 
your base. Even while you have your hands 
full batt ling the aliens, you have to watch out 
for the F lagsh ip! Super graphics, super ac­
tion, sup e r fun! 

Level I or II , tape . . . $ 14.95 

PINBALL 
By Joh n Allen from Acorn 
Get your fl ipper finge r s ready for act ion in 
thi s real- time , machine lang uage game. 

Lots of sound and fla s hi ng g r aphics make this 
fas t action game so much like the real thing 
that you 1 l I h ave to remind you r self not to 
shake your TRS-80. Choose from fi ve playing 
speeds to match your skill. Can you beat your 
friends 1 scores? Will you avoid the dreaded 
11 Bermuda Square?11 Get P IN BALL today and 
find out. 

Protec ted tape . .. $14. 95 
Protected di s k ... $20. 95 

TYPING TUTOR 


By Ainsworth & Baker from Microsoft 
Speed u p your prog ramming a nd word pro ­
cessing with this excellent touch- typin g in ­
structiona l program. Divided into two sec ­
t ions, the program first teaches proper finger 
positioning . You practice keying various char­
acters. the program adding new on es as you 
progress. In the practi ce paragraph section, 
you are evaluated for accuracy and rated in 
words per minute. The p r ogram continuously 
adjusts to your incr easing skill , telling you 
which characters you miss and where you are 
slow. One of the most practical p rograms we 
know of for T RS-80 . 
$14. 95 

DDT Disk Dr ive Timer 
6 RHHIC DISP LAY OF 'O TO R SPEED 

DR l'IE NO.: 0 RP' RAMGE: 10 
EACH 'ARK REPRESENTS 0. 17 R1'. 

ISLO~l !CORRECT) IFASll 
m . oo m .11 298.ll 300 io1.;1 303.33 301.00 

.1.... 1., ..1....1....1....1. ...1.... 1....1....1... . 1.... 1....1. 
from Disco- Tech 

Analyze and adjust your disk drive motor 

speed with a real- time graphic display . Ma­

nual detai ls use fo r Radio Shack, Shugart, 

MPI, Pertee a n d Vista drives, and DDT can be 

used with any drive. All you need is DDT, 

two screwd river s and five minutes. 


Disk . . . .. $29. 95 

. ........ 
11111111111111 .:. INVADERS ...... -·.·······~ 
111 11 '1111 -=-~ FROMn n n n n n ::; 

,UM.II.HI".:.: : SPACE 
by Carl Miller from Acorn 
A fast machine language approach to thi s 
c lassic (and add ict ive ) space game. As you 
p lay, the alie ns drop bombs. move fro m side 
to s ide, and try to overl"un your bases. Hold 
them off - - and score -- by shooting the m 
down. But , just as you think you 1ve got it a ll 
under control, the action speeds up . 

Choose the game speed, enemy bomb freq ue n ­
cy and accuracy, shots on screen and the 
number of you1· bases. Move your base and 
simultaneous ly fire at the invaders -- you 
cannot do thi s in most similar games. Full 
sound effec t s add even more excitemen t to the 
incredible speed and act ion of IN VADERS 
F ROM ~PACE. Fun for all ages and skill 
levels. 

Pr otected tape .... $14. 95 
Protec te d disk . . .. $20 . 95 

r-~~~;~-;,~;~,~~;,;~;;;2-;o-;;:;n:~:-~-:--;:s~,;,:,~;,-;0~1;---1 
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"He says that the FCC is not 
interested in putting anyone out of 

business; solutions . .. will . . . be 
hammered out by the bureaucracy. " 

A Backyard Tinkerer and 
Tenured Bureaucrat on the RFI Circuit 

Milt Mobley is a healthy mix of irasc i· 
ble southern gentleman, backyard 

tinkerer and tenured bureaucrat. He's re· 
tired now but he's still working hard. Th is 
month he is on the seminar circuit. He 
travels from Hilton to Ramada to Holiday 
Inn telling computer equipment manufac­
turers all they want to know about radio 
frequency interference and how to mea­
sure it in their products. Milt knows alot 
about radio frequency interference (RFI). 

Mil t enjoys being able to speak freely. 
" Th is time, I think the commission may 
have bitten off more than it can chew, or 
more than it can swalla, anyhow." Milt is 
responding to a question from someone in 
his seminar audience. The questioner, an 
engineer from Digital Equipment Corpora­
tion, is wondering how the hell his com­
pany can continue to sell it s systems in 
view of the new Federal Communications 
Comm i ssion' s (FCC) l imi t ations on 
conducted and radiated RF emissions. It 
seems that while each component (card 

reader, CPU, terminal, mass storage unit, 
printer, etc.) individually meets RFI limita­
tions, the system fails when put together 
in certain electrical or physical configura­
tions. The engineer is worried. 

Life is Getting Tough 

Life got tough for the engineer from 
DEC when the FCC decided to set some 
limits o n the amount of radio frequency in­
terference that his computer could legally 
generate. Three classes of computers 
exist and interference limits are based on 
the setting in wh ich the machine is likely 
to be operating. The c lasses are commer­
c ial, Class A; residential, Class B; and if 
the computing device uses modulated RF 
for video, Class I. (See the tables of regula­
tions included with this article.) 

Mil t counsels him to stay calm. He says 
that the FCC is not interested in putting 
anyone out of business; solutions for 
these problems w ill somehow be ham­
mered out by the bureaucracy. 

Technical Standard for Radiated Emissions 
Device Frequency Distance Field Strength 

(MHz) (meters~ (uV/m) 

Class A: 30-88 30 30 
88- 216 30 50 

216-1000 30 70 

Class B: 30-88 3 100 
88­ 216 3 150 

216·1000 3 200 

Class I TV: 30-47.7 15 
47.7-1000 15 

Regulations of Power-line Conducted RFI Emissions 
Frequency (MHz) Maximum RF Line Voltage (uV) 

Class A Devices: 1000· 
3000· 

Class B Devices: 0.45- 30 250 ' 

Class I TV Devices: 0.45- 25 100# 

Milt should know. He has over 30 years 
of c ivi l service behind him. He is the re­
tired Assistant Chief Engineer of the FCC, 
and in his time he has seen alot of RFI 
problems come and go in the commis­
sion's central lab in Laurel, MD. 

Exo Facto 

When he worked at the FCC an informal 
understanding among staff members pre­
vented them from discussing the ins and 
outs of day-to-day business with mem­
bers of the industries that they regulated. 
It is the same today. The understanding is 
known as exo facto and its point is the 
prevention of conf licts of interest be­
tween commission members (some of 
whom are industry veterans) and their 
cronies in business. While in principle a 
good idea, a negative aspect of exo facto 
is that it makes it very hard to get any in­
formation at all out of the commission­
information like how to conduct and pass 
RFI tests. 

Since his retirement, Milt can speak 
freely about these matters-and does. 
His services have been retained by R&B 
Enterprises of Plymouth Meet ing, PA. 
R&B is one of several firms in the relative­
ly new field of electromagnetic compat i­
bil ity testing (EMC). It operates a test facil­
ity that specializes in the performance of 
esoteric t ests for government and military 
radiation specifications. 

FCC Testing 

As the overhead projector whirs away 
late in the afternoon in the stuffy function 
room, transparency after transparency 
slides across the screen. Milt is attempt· 
ing to show 100 computer engineers and 
technicians just what is expected of them 
when they submit their test data to the 
commission for certificat ion. Both the 
power line conducted emission measure­
ment and the radiated emission measure­
ment that these people must make neces­
1continues to page 63) 
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Is the Z-80 Shouldering Zilog's Burdens? 


That tiny plastic inlay in all that dental 
bridgework under your keyboard, the 

Z-80 chip, has drawn much speculative 
press attention. 

80 Microcomputing contacted Zilog, 
Inc. of Cupertino, CA makers of the Z-80 
microprocessor, to assess the impact on 
the microcomputer industry of reported fi­
nancial reverses. 

The Z-80, which is the central processor 
for the TRS-80 Model I, II and Ill , as well as 
Heath/Zenith's micro, the Personal Micro 
Computer, Sinclair Electronics' ZX-80 and 
other microcomputers, has generated an 
estimated $50 million in unit sales for 
Zilog. According to a study by Dataquest, 
a San Francisco area research firm, 
growth is expected to continue at the rate 
of 20 to 30 percent over the next two years. 

However, reports in the trade papers in­
dicate that Zilog has suffered reversals in 
the marketplace and that it has scrapped 
its MCZ-2 multiprocessor project. Com­
pany spokesmen label the press coverage 
misleading half truths. 

Bill Carrico, director of marketing for 
Zilog components, could not comment di­
rectly on reports by Computer Systems 
News that Zilog had lost a $1 .5 mi l lion 

contract with ITT for MCZ-1 distribuon and 
its $1 million contract with Ontario Hydro 
for a Canadian Z-Net. He did say that 
"when IBM loses a contract, it never 
makes the papers." 

Carrico explained that Zi log is divided/ 
into two distinct divisions: component 
manufacture and systems manufacture. 
Both the MCZ·1 and Z-Net are systems 
projects. 

These system projects, said Carrico, 
are aimed at the electronic office systems 
of the future. These are microprocessors 
used in dedicated environments and do 
not effect chip manufacture for the micro­
computer market. 

Components Market Strong 

Twice in the last year and a half, t hreat­
ened shortages of microcomputer chips 
have caused the marketplace some con· 
sternation. But, according to Carrico, 
Zilog's component manufacture, includ­
ing a new " Ethernet chip that will allow 
you to access the Xerox net," couldn 't be 
stronger. 

In addition to the Z-80 eight-bit micro­
processor, Zilog 's Z-8000 16-bit micropro­
cessor has found wide acceptance. A new 
entry for Zilog, the Z-80B is an improved 
six-MHz version of the Z-80. 

Further, a Z·8 chip will offer Tiny BASIC, 

2K of ROM and 128 bytes of RAM. This, 
Carrico explained, "is a single-chip envi­
ronment for hand-held games, sewing ma­
chines" and other dedicated uses. 

"We are generally selling and shipping 
more (Z-80s) than ever," said Carrico. He 
rebutted the idea of a chip shortage at­
tached to Zilog reversals by saying that 
the Z-80 is also licensed by Mostek, SGS 
in Italy and Sharp Elect ronics of Japan. 

According to Carrico, Nippon Electric 
Corp. (NEC) of Japan is also making their 
chip, " but they're not licensed. They did a 
st raight copy. " 

The market continues to show steady 
growth for the Z-80 eight-bit microproces­
sor and Carrico is confident that growth 
rate is secure. He argues that the Z-80 has 
found a " price-performance niche" that 
solidifies its future. 

''He rebutted the idea of 
a chip shortage . 

saying that the Z-80 is 
licensed by Mostek, 
SGS and Sharp . . . '' 

Though it's true that the 16-bit micro­
processor offers more computing power 
and speed, it is also more costly. This ex­
t ra power is unnecessary for some users, 
said Carrico. " A Cadillac is still more ex­
pensive than a Ford," Carrico said, and 
"you don't put a V-8 in your lawnmower." 

Carrico compared the price of comput­
ing to the price of calculators. While it's 
true, he argued, that " the price of a four­
function calculator has fallen to $10 ... a 
scientific calculator with 20 or 30 func­
tions ... wi ll never be $10." Both price 
points will be constant for years. 

The additional capability of the 16-bit 
processor is not an easy transition. 
" There is a schism that has taken place 
.. . when you go from a Z-80 to a Z-8000. 
They are not binary of source compat ible. 
When you go to the 16-bit machines you 
will go into another strata (of comput­
ing)." This transition, said Carrico, brings 
with it, " a major software challenge." 

Though conversion software may be 
the answer, the key to the original suc­
cess of Zilog and the Z-80 was the chip's 
compatibility. According to 80 Microcom­
puting's Technical Consultant, Jake Com­
mander, the Z-80 was a compatible super­

set of the 8080 chip by Intel Corp. 
Zi log, too, has recognized this. Their re­

sponse is Z-80B, an eight-bit chip that of­
fers 50 percent more computing speed 
than the Z·80. " The Z-80B" said Carrico, 
" will offer . .. six as opposed to four mega­
hertz." 

Network Microcomputers 

Despite the health of Zilog 's compo­
nent market, Zilog 's systems reversals 
cannot go unnoticed in a company that is 
dedicated to what is called a Z-Net. Z-Net 
is cable-connected network of microcom­
puters, all time-sharing with larger units. 
Locally, Zilog is using such a net to con­
nect its Cupertino office mail. There is no 
doubt, said Carrico, that " distributed 
computing is the name of the game." 

That commitment Is precisely the 
source for speculative rumors that 
emerged recently in the trade press. Over 
a year ago in March, Exxon Enterprise, 
Inc., NY, Zilog's parent company, pur­
chased Summit, Zilog's own research and 
development arm. Exxon merged t hat 
company with several other research or­
ganizat ions and their Vydec word process· 
ing machine, the Qyx electronic typewriter 
and the Qwip facsi mile transmission unit 
into Exxon Off ice Systems, Co. This re­
portedly gave Exxon the third largest of­
fice distribution network, after IBM and 
Xerox, in the industry. 

Summit's link to a national network was 
viewed by some trade press members as 
having an adverse effect on Zilog's own 
Z-Net plans. 

Carrico, however, reported that "Sum­
mit was a project internal to Zilog that was 
spun off" well before Exxon picked it up. 
"I t had nothing to do with Zilog for two 
years" before that time. 

Component support of such networks 
continues and is manifest in Zilog's " Eth· 
ernet chip." Though he admitted to over 
simpli fying an eventual Ethernet peripher­
al, Carrico said that such a general pur· 
pose device wil l become available and it 
wil l be compatible with the national Xerox 
system and Z-80 based machines. 

"Software is the more complex issue," 
said Carrico, who did not volunteer a mar­
ket date for such a peripheral. 

Zilog 's own experiments have been 
with interoffice fi le sharing, but Carrico 
did not discount the use of Zilog devel· 
oped equ ipment for the " remote user," 
that is the owner of a home micro­
computer. • by Michael Comendul 

80 Staff 
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Tracing Roots: 

Who Is Making Which Micro Products? 


When Alex Hailey set out to find his 
"roots," back in the dense jungles 

of Africa, he understood that it would be a 
difficult task. Today it seems no less easy 
to trace just where a microcomputer prod­
uct truly originates. 

It has long been rumored that the 
TRS-80 Pocket Computer is really a prod· 
uct of Sharp Electronics of Japan, and 
that Centronics Data Computer Corp. of 
Hudson, NH makes some Radio Shack 
printers. 

In the software industry, too, many 
products bear a copyright notice on their 
labels hinting at their true beginnings. 

People at Tandy feel that it should be of 
no concern to consumers just where a 
product orig inates. So long as the Radio 
Shack label is on it, it is a Radio Shack 
product, says Ed Juge, director of com­
puter merchandising. 

Becoming the Rule 

Radio Shack is not the only company 
that markets the products of another com­
pany under its own label. The practice is 
fast becoming the rule rather than the ex­
ception in the microcomputer industry. 
Competing firms worldwide are entering 
agreements through which one manufac· 
turer allows another to market its prod­
ucts. 

In some cases, the original manufac­
turer is recognized on the package. In few 
cases is the manufacturer acknowledged 
in the advertising. 

What are the benefits to such agree­
ments between manufacturers? 

Consider the business management 
and planning program Visicalc, written for 
Personal Software by Software Arts of 
Cambridge, MA. Accorqing to Jeff Walden 
at Personal Software, Sunnyvale, CA, the 
program was very successful from the 
start. When Radio Shack agreed to market 
the program for the TRS-80, Visicalc was 
then available in 8,000 additional stores 
worldwide, a distribution that Personal 
could not hope to obtain on its own. 

It is to Tandy's advantage to market the 
program, as well. According to Walden, "It 
took the equivalent of 10 man-years to pro­
duce Visicalc-a sizable investment and 
risk." Radio Shack, unwilling to invest the 
time or money to produce a business 
package of equal scope, found it more 
reasonable to add Visicalc to their own 
product line. 

Bill Schroeder of Galactic Software in 
Mequon, WI suggests another benefit. He 
points out that a company like Tandy spe­
cializes in hardware; they need software 
to support their computers. Schroeder 
feels they contract with another company 
to produce software in order to boost their 
own computer sales. Or, as in the case of 
Visicalc, they buy a program that is 
already on the market and sell it. 

Often in the hardware industry, a com­
pany will "farm out" projects that it is not 
prepared to handle on its own. For exam­
ple, Centronics Data Corp. makes two of 
the Radio Shack line printers (Line Print­
ers II and IV), and Sharp Electronics 
makes the TRS-80 Pocket Computer, ac­
cording the Radio Shack's Ed Juge. 

''People at Tandy feel 
that it should be of no 
concern to customers 
just where a product 

- originates. '' 

Standards and Support 

"Radio Shack's 26 (as of 1980) plants 
build about 42 percent of the products we 
sell ," stated Juge. " Our products, how­
ever, must adhere to the same standards 
whether the vendor is an outside com­
pany, or one of our facilities." 

The question of product support de­
pends upon the agreement. When Instant 
Software in Peterborough, NH markets a 
Galactic Software program, according to 
P. T. Wolfe, director of marketing, Galac­
tic supports the product. 

Contracts and Agreements 

The agreements between companies 
vary and hinge upon who owns the patent 
or copyright to a product, according to 
Schroeder. If a company approaches Ga­
lactic Software and requests that a pro­
gram be written to specifications, the 
company that requests to have the pro­
gram written usually obtains the copy­
right. In that case, the marketer need not 
recognize the original manufacturer on 
the packaging. 

If, on the other hand, a company labels 

software that is already copyrighted, then 
the orig inal publisher's name usually ap­
pears on t he packaging in a copyright 
not ice. 

Unless specified by contract, a firm t hat 
markets another's products is not obligat­
ed to recognize the original publisher in 
advertising. Sometimes, however, the 
reputat ion of the original manufacturer or 
publisher lends prestige to advert ise­
ments. Radio Shack touts Standard and 
Poor's on Stockpack, for example. Juge 
comments, "I t was designed by an 
acknow ledged leader in t he industry, and 
t hey want the exposu re, too." 

A few difficulties do arise f rom labeling 
practices. In one case, a consumer was 
unpleasantly surprised to find that he 
bought the same program from both Tan­
dy and Personal Software under two dif­
fe rent tit les. (See " 80 News," Jan. 81 .) 

In the process of labeling t he Personal 
Software game Time Trek, Tandy re­
quested to have t he title of the program 
changed to Space Warp. Accord ing to Ed 
Juge, the request was made to avoid copy­
right conf licts with the producers of Star 
Trek. Tandy's Bil l Walters termed the inci­
dent " unfortunate, " and added that " what 
has happened here wil l not happen 
again." 

In another case, Taranto and Assoc., 
San Rafael, CA, filed a lawsuit against Ad­
vanced Computer Products, Inc. of Santa 
Ana, CA, for advert ising Taranto and 
Assoc., Inc. TRS-80 Model I and Model Ill 
software products without any authoriza­
tion or rights to do so, according to a 
Taranto press release. Taranto obtained a 
preliminary injunct ion ordering Advanced 
Computer Products " not to sell or offer for 
sale computer products infringing Taran­
to and Assoc. copyrights, nor to use, dis­
play, or advertise" their t rademarks or 
trade names. 

Whether a case of survival or coopera­
t ion, most attribute the labeling practices 
to the rapid growth of the computer in­
dustry. Companies are under tremendous 
pressure to maintain their product lines. If 
a f irm fails to produce a new product or an 
updated version quickly enough, they jeo­
pardize their standing in the industry. 

Bill Schroeder states simply, "I f a com­
pany has limited resources and they want 
to stay ahead, they need the help of anoth­
er company." • 

by Chris Crocker 
80 Staff 
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Educational Testing on the Model II 

The Educational Testing Service (ETS) 
of Princeton, NJ has reached an 

agreement with Radio Shack to offer a 
career guidance program for college level 
students using Shack's Model II micro­
computer . 

ETS, best known for the creation and 
administration of the widely used, and 
lately controversial, Scholastic Aptitude 
Tests (SATs), is the leader in the field of 
educational testing and measurement. 
They have now developed a microcomput­
er-based career guidance program to help 
students make the right choices at grad­
uation time. 

ETS' System of Interactive Guidance In­
formation (SIGI) is a large database pro­
gram comprised of six modules which are 
designed to help the student clarify career 
values, identify career alternatives and 
understand the implications of a specific 
career choice. Originally developed by 
ETS for use with a PDP-11 minicomputer 
in the 1960s, SIGI has undergone many 
revisions and updates. 

''The Model 11 version 

represents the first 

application of SIG! 


to a microcomputer. '' 


This self-prompting program is de­
signed to lead the student through the va­
rious stages of career decisions. First, the 
student's values are identified. Then, 
careers that can satisfy these values are 
located in the SIGI database. Several 
career choices are examined, predictions 
of success are made based on the stu­
dent's interests and abilities; planning for 
the career is then discussed. Finally, a 
strategy for attaining the career is out­
lined. 

The First SIGI Microcomputer 

The Model 11 version represents the first 
application of SIGI to a microcomputer. 
SIGI program director PHd. Martin Katz 
told 80 Micro that the Model 11 was chosen 
"only after an exhaust ive survey of the mi­
crocomputer industry. " He added that 
ETS's choice of the Model II was pre­
dicated upon many factors, some of 
which were Radio Shack's comprehensive 
network of retail and service outlets, the 
relatively low price of the system ($5,000), 
the large storage capacity of the Model II 

(64K RAM), the quality of the video display 
and the availabil ity of the computer and 
all peripherals such as printer and disk 
drives from the same vendor. 

SIGl's conversion from mainframe to 
micro was accomplished by Ehrlich 
Assoc. of San Francisco, CA. The efficient 
use of code was the major software de­
sign criteria and Ehrlich's conversion em­
ploys elaborate packing and data com· 
pression techniques in order to squeeze 
the SIG I database into the Model II. A 
CP/M operating system is used and the 
package requires the presence of an ex­
ternal eight-inch disk drive in addition to 
the Model ll 's on-board drive. 

To acquire the use of the SIGI package 
a college or university must apply for a li­
cense from ETS. When the license is 
granted, the inst itution receives the two­
disk SIGI database and operating system, 
and full program documentation. Each ad­
ditional SIGI disk pack costs $600. Annual 
updates of the database are also avail­
able. 

Expanding the Market 

At present, 800 colleges and univer­
sities around the country are using SIG I 
on mainframes and minicomputers. ETS 
hopes that their affiliation with Radio 
Shack, and the availability of SIGI on a 
microcomputer, will increase that number 
substant ially. While reluctant to deal in 
hard figures for first year projections, 
ETS's Martin Katz did indicate that the 
availability of SIGI on the Model II could 
result in a five-fold increase in the number 
of SIGI licenses granted in the next two 
years. . 

To insure success of the venture 
various sales incentives are being offered 
to institutions who consider acquiring the 
SIGl/Model II package. The most signifi· 
cant of these is a 15 percent price reduc­
tion on hardware given to any SIGI li­
censee by Radio Shack. 

Though not sought by Radio Shack, its 
affiliation with the Educational Testing 
Service is likely to be beneficial. The pres­
tige ETS enjoys within the educat ional 
community can only help the Shack's own 
image in this market. 

Charles Phillips, senior vice-president 
in charge of educat ional marketing for 
Radio Shack, told 80 Micro, " We are flat­
tered to be chosen by ETS for the SIGI 
project. I think it speaks well of our hard­
ware and we are looking forward to a 
mutually beneficial relationship." 

by Chris Brown 
80 Staff 

CAI Information Exchange 

Looking for a source for information ex­
change concern ing computer based 

instructional systems? 
The Association for the Development of 

Computer Based Instructional Systems 
(ADCBIS) may be your answer. It is an in­
ternational nonprofit organization with 
members In the United States, Canada 
and Europe. Its membership consists of 
diversified groups such as banks, medical 
colleges, insu rance companies, school 
districts, teachers and college professors. 

ADCBIS began in 1964 as ADIS, the 
Associat ion for the Development of In­
structional Systems. It was started by a 
small group of IBM 1500 system users 
who were looking for a forum to informally 
exchange courseware and information. 
From these humble beginnings, it has 
developed into an association with 950 
members and publishes a bi-monthly 
newsletter, a quarterly journal, and hosts 
an annual conference which is open to the 
public. 

ADCBIS members are users of all kinds 
of systems, from mainframes to micros. 
Most micro users are members of elemen­
tary school systems. 

Interested persons should contact the 
ADCBIS national office at this address: 
ADCBIS, c/o The Computer Center, West­
ern Washington University, Bellingham, 
'!'JA 98225.• 

Tandy to the Rescue 

In February 80 Micro reported on the 
North Carolina School of Science and 
Math, a public school which is doing some 
interesting things with micros in its curric­
ulum. As you remember, the school is us­
ing several Apples, and has one TRS-80. 
Despite the efforts of local Radio Shack 
dealers, the TRS-80 has not worked since 
the school opened. 

After talking with Dr. Steve Davis at the 
school and writing the February story, 80 
Micro wrote to Ed Juge at Radio Shack to 
tell him about the problems the school is 
having with its 80. Ed wrote back saying 
that someone from Fort Worth was look­
ing into the problem. 

A few days after contact ing Juge, Dr. 
Davis called the magazine. Things were 
really hopping in North Carolina! He had 
received several calls from Tandy execs, 
and soon after, help arrived in person. The 
fickle 80 is now In working order. 

We hope that the students at NCSSM 
are enjoying their TRS-80 for the first 
time.• 
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Microcomputing Titles 
Take Sales Lead in the Technical Market 

PERS()NAL
COv1PUTERS 
HANDBOOK 

If you can't judge a book by its cover, you 
can judge a book market by the number 

of covers published and sold. Although 
the market is only a few years old, a good 
guess suggests that there are already 
thousands of microcomputing titles in 
print. So far no independent organization 
has measured the scope of the market. 
Yet several publishers have reported first 
year press runs of over 100,000 copies for 
certain microcomputing tit les. Reported­
ly, Tab Books Inc., Blue Ridge Summit, PA 
has two titles approaching a quarter mil· 
lion copies sold. 

The possibilities of a publishing market 
based on mlcrocomputing topics emerged 
in the mid seventies. Between 1974 and 
1976 several people grasped the impact of 
microprocessors and coupled their in· 
sight with publishing rather than manu­
facturing. Adam Osborne and Rodnay 
Zaks who started Sybex were among those 
who foresaw the future in terms of books. 

The Early Days 

Zaks recalls the time and the climate 
that spurred him to begin Sybex. Project 
Genie at the University of California's 
Berkeley campus was bringing academ­
ics together with industry to explore the 
potential of microprocessors. From Paris, 
Zaks brought the equivalent of doctorates 

in math and engineering to Berkeley 
where he had a fellowship to study com­
puter science. 

" Because I had knowledge of both 
hardware and software and a great inter­
est in the chips, I began lecturing and also 
working at the university." The demands 
for lectures began to take all the time Zaks 
could spare. In an attempt to ease the 
burden, he documentd his knowledge and 
reproduced the visual aids he used during 
his talks. The material was bound in a 
book and 10 to 15 thousand copies were 
printed: All the copies sold within 10 days. 
Zaks says that besides seeing the poten­
tial of the market from first-hand experi­
ence, " I found I liked book writing." 

Rudolph Langer, managing editor of 
Sybex, recalls early problems that were 
shared by all microcomputing publishers. 
"It's a lamentable fact that most technical 
writers know their field well , but can't rep­
resent that knowledge either visually or 
verbally." The problem was compounded 
by the lack of copy editors who compre­
hended the topic. Langer says many pub­
lishers had to "depend on the literacy of 
the academics who wrote for them and 
then did not edit the work at all." 

Although problems communicating the 
material have endured, the microcom­
puting market continues to grow. At Mi­

cromedia Marketing, Inc., of Pasadena, 
CA, Zachary Bovinette says they cull the 
most successful books from various 
publishers and sell to book store chains, 
computer chains and electronics outlets 
nationwide. The company is a wholesale 
distributor. 

Analyzi ng Sales 

In order to keep track of which titles are 
most lucrative, Micromedia maintains a 
list of their best sellers. Although it is not 
meant to be a guage of the overall market, 
it is the only overview that considers t itles 
from a group of publishing houses. How­
ever, books from companies that do not 
deal through Micromedia, such as Radio 
Shack and Tab, are not evaluated. The 
sales that are considered represent only a 
portion of any book's sales, since most 
microcomputing publishers market their 
books independently as well. 

Micromedia's current best seller has 
been on the market since November. In its 
first three months, it sold approximately 
4,000 copies through Micromedia Market­
ing distribution. Bovinette guesses that 
that number may account for a third of the 
copies actually sold. 

Considering the enthusiasm shared by 
publishers, Bovinette's estimate may be 
conservative. While publishers such as 
Sybex, Dilithium, Matrix, Osborne, Wayne 
Green, Winthrop, Reston, Tab, John Wiley, 
Howard Sams and Hayden all report some 
press runs as low as five to 10 thousand, 
most also report t itles that are selling 
close to the 100,000 mark in their first year. 

The Quarter Million Mark 

At Sybex, Zaks says Programming with 
the Z-80 sold "well over 100,000 in its first 
year and has been translated into at least 
three foreign languages." Several other 
Zybex titles reportedly sold close to 
80,000 copies their init ia l year. 

According to Anthony Curtis, managing 
editor of Tab Books, The BASIC Cookbook 
and 57 Programs & Games in BASIC are 
each approaching a quarter million copies 
in print. With in the next year, Tab expects 
to have 100 tit les on microcomputing for 
hobbyists and small businessmen. Curt is 
says the initial press run of all of their mi­
crocomputing tit les is at least 10,000 now. 

At Howard W. Sams, an electronics 
book publisher that is a subsidiary of In­
ternational Telephone and Telegraph 
(ITT), Don Harrington was more guarded in 
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his response to questions. But he con­
firmed the strength of the market by say­
ing that microcomputing books "at the 
present time are our fastest moving titles 
and the best selling area of our line." 

Both Curtis and Harrington stress the 
importance of their companies' marketing 
divisions. At Tab, Curtis says titles are 
sold "wholesale to book stores world· 
wide through our network of 250 sales 
reps." Direct mail also accounts for a 
large share of the market with advertise­
ments running concurrently in about 40 
magazines. Book cl ubs, such as Tab's 
own Computer Book Club and the Elec­
tronics Book Club, provide another route 
to consumers. 

Tab Books may have a longer mar­
keting reach than other companies in 
the field , but the complexity of the net­
work is typical. Besides book stores, 
direct mail and book clubs, many compa­
nies distribute their microcomputing titles 
through electronics stores. For instance, 
Microcomedia Marketing distributes titles 
to Computerland and MicroAge. Some 
companies, such are Prentice Hall 's sub­
sidiaries Winthrop and Reston, are also 
sell ing titles in schools. 

The complexity of the market has so far 
prevented any organization from attempt­
ing to judge best selling technical books. 
Conversations with New York Times staff 
who help compile the best sellers lists in­
dicate that the Times has begun to appre­
ciate the magnitude of the technical pub­
lishing business but has no plans to moni­
tor its sales at this time. Currently the 
Times tracks sales "based on computer­
processed reports from book stores and 
representative wholesalers with more 
than 40,000 outlets across the United 
States." The chore of tracking best selling 
technical titles could be more grilling. 

Belief in the Market 
Despite the inability to get concrete fig· 

ures on the overall market, major pub­
lishing houses such as McGraw-Hill , 
Hougton Mifflin and Random House are 
beginning to stick their fingers in the pie. 

Publishers experienced with the market 
all project enduring strength and growth. 
Tab Book's Curtis said, " It's really hard to 
talk in dollars, especially with inflation, 
but I think there is something approach­
ing a half a million microcomputers out 
there now, and by the end of 1982 there 
will be over a million. It's going to keep in­
creasing, say at 50 percent a year, and, 
well, we can't keep the stuff in stock 
now." 

At Winthrop manager Charles Durang 
sees a unique strength in microcomputing 
books. "In our normal book market there 
are certain life patterns. After a certain 
time everybody will have read a book 
that's going to read that book. In this 
market worries of obsolesence are miti· 
gated because there's going to be a whole 
new audience every year," until microcom­
puters become as common as televisions. 

Confirming the strength seen by Du· 

rang and Curtis, Ed Ferman, associate 
publisher of Wayne Green Inc. of Peter­
borough, NH, compares the book market 
to the magazine market. The company 
currently publishes three magazines and 
an industry newsletter as well as books. 
Ferman predicts that "Books will eventu­
ally be the largest gross revenue in our 
publishing venture."• 

by Nancy Robertson 
80 Staff 

CONVERT YOUR TRS-80 MODEL-I INTO A 

DEVELOPMENT SYSTEM 
Now you can develop Z-80 based. stand-alone devices such as games. robots. 

instruments and peripheral controllers. by using your TRS-80 as a development system 
The DEVELOPMA TE plugs into the expansion connector of your TRS-80 and adds 
PROM PROGRAMMING and IN-CIRCUIT-EMULATION capab1llt1es to your 
system (wtth or without expansion interface). 

Complete mstruct1ons and sample schematics are included to help you design your 
own simple stand-alone microcomputer systems. THESE SYSTEMS CAN BE AS 
SIMPLE AS FOUR ICs-oneTTL circuit lor clock and reset, a Z-80, an EPROM. and 
one peripheral interface chip. 

When the ln-C1rcu11-Emulat1on cable is plugged 
into the Z·80 socket of your stand·alone system. 
the sys tem becomes a part ot your TRS-80: You 
can use the full power o f your ed11or/ assembler's 
debug and t race programs to check out both the 
hardware and the so ftware . Simple test loops 
can be used to check out the hardware. then the 
system program can be run to debug the logic of 
your stand-alone device 

Since Hie program ts kept 1n TRS-80 RAM. 
changes can be made quick ly and easily. When 
your stand-alone device works as desired you 
use lhe Developinale s PROM PROGRAMMER 
to copy the program into a PROM. With this 
PROM. and a Z-80 1n place of lhe emula tion 
cable. your stand·alone device will work by 1tsell 

The DEVELOPMATE is ex tremely compacl: Botti ttie PROM programmer and the 
In-Circuit-Emulator are m one small plastic box only 3 2" ' 5.4" A l1ne·plug mounted 
power supply is included The PROM programmer has a ·personahty module which 
defines the vollages and connections of 1he PROM so that future devices can be 
accommodated. However. the system comes with a universal personality module 
which tiandles 2758.2508(8K). 27162516( t6K) 2532(32K ), as well as the new elec· 
trically alterable 2816 and 480 t 6( t6K EEPROMs) 

The COMPLETE OEVELOPMATE 8 1 w1lh software. power supply. emulal1on 
cable. TRS-80 cable. and ·universal' · personality module. is ONLY $3291 

The PROM PROGRAMMER •S available separately for ONLY $239 

..-376 
ORION INSTRUMENTS 

172 Otis Avenue. Dept. M. Woodside. CA 94062 
(415) 851 · 1 t72 

Masrer Charge and Visa phone orders accepted 
Cahforrna residents please add 6°1 sates tax 0 
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RFI Circuit 
(Continued from page 62) 

sitate the use of elaborate and expensive 
test gear and fixtures. Spectrum analyz. 
ers capable of operating at 1GHz (1,000 
MHz) are only the beginning. Three, 10 or 
30 meter test sites may be used providing 
they meet the site attenuation requ ire· 

f0CALENDAR 


May 
May 4-7 the 1981 National Com· 

puterConference will be held at Mc­
Cormick Place, Chicago. Micro· 
computing exhibits and the Person­
al Computing Festival will be in­
cluded in the main exhibit area. 

Professional Development Semi· 
nars, Arlington, VA is offering 21 
seminars at McCormick Inn in con­
junction with the conference. For 
more information , call (703) 
588·3610. 

The National TRS·80 Microcom­
puter Show will be held at the New 
York Statler Hotel Exposition Hall 
in New York City May 21-23. 

Sponsored by Kengore Corp., 
Franklin Park, NJ and by 80 Micro­
computing, Peterborough, NH, the 
show will focus on the Radio Shack 
Model I, II , Ill , Color Videotex and 
Pocket Computers. There will be 
daily user-group seminars as well 
as a number of guest speakers. 
Contact Kengore Corp. for more in­
formation. 

May 20·22, the Videotex 81 Con· 
ference and Exhibit will be held at 
the Royal York Hotel, Toronto, Can· 
ada. Sponsored by lnformat, a 
Canadian videotex service organi­
zation, and by Online Conferences 
Ltd. of London, the con ference will 
review topics under the headings of 
International Review, General & 
Business Interest and Industry. In· 
ternational videotex designs and 
equipment will also be displayed. 

Videotex is a generic term refer· 
ring to screen formatting of infor­
mation that is transmitted via elec­
tronic networks. 

ments the FCC deems appropriate. There 
are separate tests to determine if the test 
site is certifiable. Complete test records 
must also be kept, just in case the govern­
ment wants to recreate the test to check 
the accuracy of the data. 

What if the companies these engineers 
work for are unwilling or unable to con· 
duct the RFI tests they need to get their 

For more information on the con· 
ference, contact Pam Carter, Video· 
lex '81 , lnfomart, 122 St. Patrick St., 
Toronto, Ontario M5T 2X8 Canada. 

June 
The National Forum on Comput­

ers and Health, Alexandria, VA is 
offering a workshop called Mini· 
computers and Microprocessors in 
Medical Practice Management. It 
will be held June 4·5 in Philadel· 
phia. To register call (703) 549-8020 
collect. The toll free number for 
Virginia residents is (800) 336-4776. 

June 30 is the deadline for sub­
missions for The Johns Hopkins 
First National Search for personal 
computing devices, programs and 
designs to aid the handicapped. 
The search is designed to " discover 
existing applicat ions and to inspire 
new ideas for the application of per­
sonal computing to meet the needs 
of the handicapped," according to 
a press release from Johns Hop­
kins University. 

A $10,000 grand prize is offered 
along with 100 other awards. The 
three submission categories are 
defined as 1) Computer Based De· 
vices which includes "hardware in· 
vented or modified for the purpose, 
or working hardware and software 
which can demonstrate a new ap­
plication," 2) Computer Programs 
which means "specialized software 
and concepts for existing comput­
ers," and 3) System Concept/De· 
sign, which is "written descriptions 
of ideas not yet implemented." 

The competition is being spon­
sored by grants from The National 
Science Foundation and by Radio 
Shack. 

For more information, write Per­
sonal Computing to Aid the Handi· 
capped, The Johns Hopkins Univer· 
sity, P.O. Box 670, Laurel, MD 
20810. 

new equipment cert if ied for sale? In that 
case, R&B Enterprises is capable of doing 
the testing for them. Robert Goldblum, 
President and Technical Director of R&B 
told 80 Microcomputing, " Rates vary de· 
pending on the complexity of the test , and 
the type of unit under test. A ball park fig· 
ure is around $1,000 a session (day). Most 
micros or their peripherals can be tested 
in one or two sessions." 

As the fat igued engineers fi le out of 
func tion room six at the end of the first 
day's seminar and head for the lounge, 
they talk of microvolts and meters. An in· 
tense core of people surround Mobley and 
barage him with questions. 

"Which rotor is best to use in a turn· 
table?" 

" CDE's Ham M." 
" Are there any alternatives to expen· 

sive, commercially calibrated dipole an· 
tennas?" 

" No." 
"Is $20,000 a realist ic fig ure to spend on 

a good quality spectrum analyzer for the 
1GHz range?" 

" Yes." 
" In this new era o f deregulation, why is 

the FCC st icking its nose in our busi· 
ness?" 

" Heck, when the boys started building 
computers that interfered with Land Mo· 
bile, commercial, amateu r and TV com· 
munications you got yourselves involved 
in our business. The commission is just 
tryin' to keep a lid on interference com· 
plaints. That's all." • 

by Chris Brown 
80 Staff 

Milt Mobley at the Podium 
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the best available on the market today for TRS-80® Computers 

at SUPER DISCOUNT PRICES! 
AVALON HILL HAYDEN INSTANT SOFTWARE 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 

MIDWAY , ....• • • , , .•••• , • , ••• 13.50 
NUKE WAR . . . •. . . . ..• .. ... .. . 13.50 
PLANET MINERS .... . .• . , . 13.50 
CONVOY RAIDER . .....• •• ...•• , J.:l.50 
Bl BOMBER . . . ... .. . . .... ..•. 13.50 
LORDS OF KARM A .•...•... . ... . 18.00 

PROGRAMMERS GUILD 
DREAONAUGHT . .... . .......• . 13 55 
DREADNAUGHT !DJ . . . . . . .. 17.95 
DUTCH GOLD [ DJ .. .... •• • •..•. 17.95 
DUTCHMAN$ GOLD . . ... . , ... . . . 13.55 
ELECTRA DRAW 2.0 ..• . .. . .. 17.95 
SPIDER MOUNTAIN •.... , , ••• , • , 13.55 
SPI DER M OUNTAIN [DJ . . . 17.95 
THUNDER . . . . . . . . . . . . . . . . . . . 13.55 

APPARAT 
NEWDOS/ 80 . . . . . . . . . . . . 125.00 

ADVENTURE INTERNATIONAL 
ADVENTURE HINT BOOK . ........ . 7.95 
ADVENTURE #0 •• , . , , •.•.. .. . . .. 6.25 

0 SARGON II .. . . . . .. . .. • . .. . . . . 25.00 
0 SARGIN II [DJ ... . .. ..•.. . .. . . 30.00 

AUTOMATED SIMULATION 
0 STAR WARRIOR [CASS, OR DISK] .... 35.95 
0 THREE PACK [DJ . . •.. . ... ... .. 45.00 
0 STARFLEET !CASS. OR DISK] . .. .. . 22.50 
0 INVASION [CASS. OR DI SKJ • , , • • • . . 22.50 
0 APSHAI (C ASS. OR DISK ] .... . , ... 26.95 
0 RYN [CASS, OR DISK] . . ..... • , . . . 17.95 
0 M ORLOC [ CASS, OR DISK] ...•. ... 17.95 
0 RIGEL [CASS. OR DISK] .. ... .• . .. 2250 
0 HELLFIRE !CASS. OR DISK] ... . ... . 26.95 

BIG FIVE SOFTWARE 
0 ATTACK FORCE (MODEL 1 OR 3) .. . 14.55 
0 GALAXY INVASION (MODEL 1 OR 3) •• 14.55 
0 METEOR MISSION (MODEL 1 OR 3 ) ... . 9.95 
0 SUPER NOVA (MODEL 1 O R 3) . • •• , , 14.55 
0 COSMIC FIGHTER (MODEL 1 OR 31 . .. 14.55 

0 GEOGRAPHY [DJ •.... ...... . . . 45.00 
0 1.0. TEST ... . •.. . . . . .... . . •.•. 8.95 
0 INVADERS . . ...•.. .. . , .. ..•.•. 8.95 
0 INVESTORS PARADISE . .. , . . ..•... 8.95 
0 IRV . . , , , , , , • , , • , , , , • , , , , • , , 22.50 
0 IRV [OJ . . . . . .• . . ....• . . ..... 27.55 
0 JET FIGHTER PILOT . ... • .... . .. . 13.55 
0 MIND WARP • , , , , , . , , , , • , • , , . , , 8.95 
0 MONEY MADNESS ... . . . . • .. , .... 8 95 
0 NIGHT FLIGHT ... .. . . ..... ..... 8.95 
0 ONE­ 0 M AILING LIST [ DJ , , , , , , . , 22.50 
0 OTHELLO . .. . . . . ..... . . ....... 8.95 
0 PROGRAMMER'S CONVERTER ....... 8.95 
0 OSL MANAGER !DI . . •.•........ 17.95 
0 SANTA PARAVIA FIUMACCIO ...... .. 8 95 
0 SKIRMISH-SO . ..... ......... . .. . 8 95 
0 TERMINAL-SO ....• , • • . , , . , . , . , 22.50 
0 TLDIS .... ....•....... . . . , . . . 13.55 
0 UTILITY I . ..•. , .. . .... . . . •.... 7 25 
0 UTILITY II .. . ... ...... . . . .• . . . . 7.25 
0 WINNERS DELIGHT ... . . . . ... . . . . 8.95 
0 WORDSLINGER . ..... . . ....• . . . 26.00 

0 
0 
0 

ADVENTURE (1,2.3) 
ADVENTURE (4,5 .6) 
ADVENTURE (7 8.9) 

(DJ . . ... .... . 35 95 
!DJ .. ... .... . 35.95 
!DJ •.••• , , . , • 35.95 COMPUTER SIMULATIONS COMPANY 0 

PERSONAL SOFTWARE 
CCA MGMT-TRS· 80 , • . • , , , , , , , , , 65.00 

0 
0 

ADVENTURE # 10 [ DJ .... • . . . ... . 18.95 
ADVENTURE (specif y 1-10) . . . . .. .. • 1355 

0 
0 

BATTLE OF BULGE-BASTGONES .. .. 
0-0AY INVASION OF FRANCE . . . . .. 

17.95 
17.95 QUALITY SOFTWARE 

0 MEAN CHECKERS MACHINE .•....• 17.95 0 DARK KIN GDOM .... . . .. .... .. , 1175 0 DEBUG •.... . .•...... .... .... 13 55 
0 MEAN CHECKERS MACHINE !D J... . 22 95 0 DOG RACE. COLOR ONLY !CJ ..•. .. 5 95 0 FASTGAMMON . ... . . .. .. . . ... . 17 95 
0 DR CHIPS ...•.•. ... . . . ..... . • 13.55 0 ELECTRIC ALARM .. . . ••• . .. . .. . . 4.95 0 LOWBALL POKER .. . . • , •.. . . , ... 104 5 
0 DR CHIPS [DJ . ..• , , , .•.• . . .. . 17.95 0 EMPIRE STRIKES BACK . . . .... •.• 13.55 0 BANKSHOT .•. . ... . . , ..... ..... 8.95 
0 INTER FICTION SAMPLER (DJ .. . . • 13 55 0 GREAT DICTATOR .... . . . ... . • ... 7 25 0 PO KER PETE •. ... . . . •• , • , • , • , . 10.45 
0 INTER-LOCAL CALLS [DJ .. . ....• 17.95 0 JEDI KN IGHT ....... , ••• , ... .. . 11.75 D RUMMY MASTER .. .. . • , .....• . . 1045 
0 INTER-TWO HEADS [DJ ••... .. ... 17.95 0 LUNAR ENCOUNTER .. . . . .. .. .• , 1175 0 30 TIC TAC TOE . . . . . . . ... . ... . 13.55 
0 INTER-IMPETUOUS ! DJ .. .. ... . . • 17 95 0 MERCENARY . , . , .... . . • .. •.. ... 8.95 0 OS LIGHT PEN . . ...... ... , , , •. , 17.95 
0 
0 

K IO-VENTURE 1 .• . . .. ­ . - . . .. . . . 13.55 
STAR TREK 3.5 .. .. .. ...... , ••• 13.55 

0 
0 

MICRO ARCADE . . ... , , , .. .. ... 13.55 
SHARK. COLOR ONLY !Cl . .. .. . . . . 5 95 

0 SK ETCH 80 . . . . .. ....... ..... . 13.55 

0 
0 
0 
0 

STAR TREK 3.5 ! DJ ... .•. . .. . ... 17.95 
ZOSSED IN SPACE .. . .• , ••.... . . 13.55 
MACES #1, BARLOG ... . • . .... ... 31 00 
MACES # 1. SISYPHUS . .. , . . ... . .. 31.00 

0 
D 
0 
0 

SLOT MACHINE . ... , • , , ... . .. . . . 7 .25 
BATTLE OF BULGE­ ST VITH ... . .. , 13.55 
STAR CRUISERS .. _...... . . . . .• 13.55 
TYPE WRITERS . .. .. . .. ..• , • , , • 17.95 

0 
0 

STRATEGIC SIMULATIONS 
COMPUTER BISMARCK [DI .... . .. 51.50 
COMPUTER BISMARCK ... . ...... . 42.00 

0 
0 

LUNAR LANDER .• .... ... . ... ... 13 55 
LUNAR LANDER ! DJ .. . . .......• 18.95 

0 
0 

U-BOAT. COLOR O NLY !C J .•.. . .•. 5.95 
ORION WAR. COLOR ON LY !CJ .. . _ . 5.95 SUB-LOGIC 

0 POKER . ...... . . ... ..• , •..•.• 13.55 D POLARIS, COLOR ONLY !CJ . ... . .• . 5 95 0 TSO­FS1 FLIGHT SIMULATOR . . . •.• . 22 00 
0 GALACTIC TRI LOGY [DJ ... . 35.95 0 30 GRAPHICS ... . ..... • , • , • . . . 26.50 

0 
ACORN SOFTWARE 

ATERM ....... .. ... .... ,, .•.• 17.95 INSTANT SOFTWARE BOTTOM SHELF 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SYSTEM SAVERS •. . . . •... ... ... 13 55 
T ING-TONG .•.•... . . . . .. . . . . . . 8 .95 
DISASSEMB LER . . .. .. ... , , , .•.. 13.55 
DISK/TAPE UTILITY ...... .. .. . . . 17 95 
CHECKBOOK [ DJ .. .. . . . . . .•..• 22.95 
STAR TREK SIMULATION .•... . ... . 8 .95 
CODEBREAKER . . . . .. ... .... . . . . 8 95 
OPERA THEATER •.. . .... . . .... .. 8.95 
GAMMON CHALLENGER .. ••• , , ••• 13.55 
B LACKADE .. . ...... . .... 8.95 
PIGSKIN ... ..•.. , .... 13.55 
STRUCTURED BASIC !DJ .. ..... .. 26.95 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

A IR FLIGHT SIMULATION .. . .•• , , , • 7.25 
AIRMAIL PILOT ... .. . .. . . . . .. .. . 895 
ALL STARS !DJ . •.• , , . ... .. ... 3 1.55 
ASTEROIDS !DJ . . . . . . . .. , , , , , . 17.95 
ASTEROIDS ... .. .. . • . . .... .. . 1355 
BASIC PROGRAMMING ASSISTANT .. 13.55 
BALL TURRET GUNNER . . . . •. , • , , , 8 .95 
BATTLEGROUND ..... . . ... ... .. . 8 .95 
CHECK MANAGEMENT IOI . . .. . . . 36.55 
CHESSMATE·80 . . . .... . .. .. . . . . 17.95 
THE COMMUNICATOR . , .•.. ... . • . 8.95 
COSMIC PATROL •. . .... ..•• , , , , 1355 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ANAL YSIS PAO I D] • . . .... . , , , , , 90 .00 
BASIC TOOLKIT ... . . . . • . . . . ... . 17 80 
BUSINESS MAIL !D I , •.• .... • .. 100.00 
CHECKBOOK II ! DJ .... . ... .• , .. 44.50 
CHECK REGISTER [DJ..•.. . . .... 67 00 
DATA MANAGER !DJ,, .•.. . .. . .. 67.00 
HEAD CLEANER ! DJ ..... . . . , , , . 17.00 
INFO SYSTEM [DJ ... . ... •.. . .. . 44.50 
LIBRARY 100 . . . .... ... , •...... 44.50 
SYSTEM DOCTOR [DJ ..... . . . ... 35.50 
SYSTEM DOCTOR .. . , , , , ... . . . . 26.00 

0 
0 

ULTRA TREK .•• • . .. .... . ... . . . 13.55 
SPACE WAR . ... .. .. ... .. ..••• , 8.95 

0 
0 

COSMIC PATROL !DJ ... .. , .. . .. 17.95 
DAREDEVIL . . . . . . .....• , , . . .. . . 8 .95 MICROSOFT SOFTWARE 

0 
0 
0 
0 
0 
0 

WARP/LANDER ... ... . . .. . .• .... 8.95 
BASKETBALL [ OJ . ... . • •• ... ... 18.95 
BASKETBALL ..•... . . . . . ... ..• 13 55 
DUEL-N-DROIDS !DJ . . . .... . . ... 18.95 
DUEL·N- DROIDS .. ... •.• , .•••.. 13.55 
INVADERS FROM SPACE . . .. ... ... 13 55 

0 
0 
0 
0 
0 
0 

DISASSEMBLER . . . ...... . • .. ... . 8 95 
DISK EDITOR ID] .. . •. . . . . . . .. . 36.55 
DISK SCOPE !DJ. .. . . . .. , • , , .. . 17.95 
DLDIS [DJ . . .. . . . . . .. .. . . . ... 17.95 
DEVICE DR IVERS .. , •• . . .. • . .... 17.95 
ENHANCED BASIC . . .. . ... • , • .. . 22 50 

0 
0 
0 
0 
0 
0 

ADVENTURE ID] •. , , , .... ... . . 25.50 
ASSEMBLY DEVELOPMENT !DJ , .. , 80 00 
BASIC COMPILER [D J ... . .• . . .. 175.00 
EDITOR/ ASSEMBLER , , •.•.• . . ... 25.00 
FORTRAN COMPILER [D J ... . .... 80.00 
LEVEL 111 BASIC .. ...... ....... . 44.00 

0 
0 
0 

INVADERS FROM SPACE [DJ . . . • .. 18.95 
PIGSKIN [ OJ •....•.••.. . . . ... 18.95 
PINBALL .. . . •.•... . ... . ... •.. 13 55 

0 
0 
0 

ELEC REPRT GEN ...• . . .. , • • .... 8.95 
FLIGHT PATH , , , , , .. . . .. , .... .. 8.95 
FL YING CI RCUS ! DJ .... , .. . , .. . 36.55 

0 
0 
0 

MuMATH [OJ ..•.. , , , .... .. . . . 64 00 
OLYMPIC DECATALON [CASS OR DISKJ •. 20 00 
TYPING TUTOR .. .... . .. .. . . .. . 13 55 

0 PINBALL !DJ ... .... ... . ... . .. 18.95 
0 
0 
0 

QUAD .•..•.• • •..••• , . .. . . . .. 13.55 
QUAD [D J .. ... .... .•. .. •.••• 19.95 
SUPERSCRIPT !DJ .. .. , . ...•• .. 28.95 If you don't see it listed, write...we probably have it in stock! 

Ship the above programs as checked to: Number o1 Programs Ordered 

Mr./Mrs Amount o1order 

N.Y residents add Sa les Tax 

Add shipping anywhere in the U.S -----'2"'. ~00"---

Slate - --­- - - --­ Zip____ 

Total amount enclosed 

Cliarge my D Master Cha1ge D Visa 

C-TRS-80 Color 
D-on Disc 
If not marked ­ Cassette 

I have a ----­,--c,.-cmc­e c-ot'°'C"°'o_m_p-c,,,-.,----­

with ______ K memo1y 

S1gna1ure - --------­- - -

Card No. ---­-­ Expires ____ 

Mail to: DIGIBYTE SYSTEMS COBP. I 
TRS-80 is a registered trademark of TANDY CORP I3 1 East 31st Street , New York, N .Y. 10016 

' Prices subject to change without notice . (21 2) 889-8975 .... 222 /' ---------------------------------- / 



NEW PRODUCTS 

Edited by Chris Crocker 

Terminal Program 
Provides Local Functions 

Omniterm is an intelligent terminal pro­
gram that lets the TRS-80 perform al l nec­
essary translation when connected to 
other computers. The program provides 
local functions, such as the ability to re­
view text that has scrolled off the screen 
and single-key automatic sign-on. 

Omniterm runs on a 32K TRS-80 with 
one disk drive and RS232-C interface. The 
program costs $95. For more information 
contact Lindbergh Systems, 49 Beech­
mont St. , Worcester, MA 01609. 

Reader Service v341 

Ships Combat in Space 

Space Ace 21 is a space combat simu­
lator in which two opponents design their 
own space fighters. The craft start at a 
distance and then maneuver and attack. 
The program requires a 16K Model I or Ill 
and Level II BASIC, and costs $19.95. 

In Parsector V, you and your opponent 
must navigate ships through space and 
capture parsectors-units of space 
owned by an intel ligent entity. The pro­
gram requires 16K Level II on Model I or Ill 
and costs $20.95. 

For more information contact Synergis­
tic Solar Inc., P.O. Box 560595, Miami, FL 
33156. 

Space Ace 21 

Program Formats Text 

TEX Version 2.0 is an updated edition of 
the TEX Text Formatting Program. A TEX 
input file contains text interspersed with 
commands. From this, the program out­
puts a paginated document file whose for­
mat is determined by the user's com­
mands. TEX 2.0 can generate an index and 
table of contents, produce super and sub­
scripts, accept insertions, and chain 
source files. 

TEX 2.0 is compatible with all versions 
of CPIM. A text editing program is re­
quired to produce the input file. No prices 
were released. For more information, con­
tact Digital Research, P.O. Box 579, 801 
Lighthouse Ave., Pacific Grove, CA 93950. 

Reader Service ...-331 

Gospel Quiz 

Questions and Answers from the 
Gospel of Luke provides four groups of 
ten questions. Each answer elicits a corre­
sponding explanation. 

A printed reference is included, listing 
the scriptural source of each question, an­
swer and explanation. A cassette for 16K 
Level II TRS-80 costs $5 from Next In Line, 
Inc., P.O. Box 10295, Tampa, FL 33609. 

Reader Service v332 

Leadership 
Analysis Software 

The Leadership Analysis Program is an 
automated analysis that reveals charac­
ter traits, including areas of potential 
leadership and areas of potential conflict. 
The program administers a battery of 
exercises, performs the analysis, and 
prints a personalized report with graphs. 

The Leadership Analysi s Program re­
quires a 48K Model I with one disk drive 
and costs $995 from Citation Group, 13 
Langhorne Rd., Chalfont, PA 18914. 

Reader Service v336 

Percom Drives for Model Ill 

Drives 
Install In Model Ill 

Mini-disk storage systems for t he 
Model Ill from Percom may be ordered 
with either 40 or 80 track drives. Two 
Model Ill drives mount inside the com­
puter; drives three and four connect exter­
nally. 

The first internal drive system costs 
$749.95 in the40 track version and $914.95 
in the 80 track version. The second inter­
nal drive costs $315 for 40 tracks and 
$474.95 for 80 tracks. For more informa­
tion contact Percom Data Co., 211 N. Kir­
by, Garland, TX 75042. 

Reader Service v 162 

Analog and 
Digital Port lnterf aces 

The Design Solution Model AN-538 
analog port interface provides both 
analog to digital and digital to analog con­
verters. The unit also houses a mini-digital 
port interface with latched eight-bit data 
output to the digital to analog converter 
and eight decoded device control lines. 

The Design Solution Model AN-511 
digital port interface provides eight bits of 
input and output data to the TRS-80, eight 
device control lines and an eight bit data 
bus. Using the IN and OUT commands, in­
formation can be transferred to and from 

The New Products section is intended to inform our readers o f new products on the market. All information in the section is taken from product releases sent by manufacturers. 
Because of the volume of product releases, we cannot attest to the quality o f the products listed. 
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NEW PRODUCTS 
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Design Solution Analog Port Interface 

the TRS-80. 
Each model costs $79.95 from the De­

sign Solution Faci lity, P.O. Box 1225, 
Fayettevi lle, AR 72701 . 

Reader Service ...-340 

Inventory Records, Tapes 

Audiophile Library System (ALS) inven­
tories collect ions of records or tapes. Se­
lections are stored by record number, tape 
number, tit le of selection, composer, ar­
tist(s), conductor, orchestra and source. 

ALS operates on Models I and Ill with 
TRSDOS and at least one disk drive. The 
system costs $20.95 from GB Assoc., P.O. 
Box 3322, Granada Hills, CA 91344. 

Reader Service ...-342 

COBOL 
Information Bulletin 

The American National Standards In­
stitute (ANSI) has a committee evaluating 
COBOL. COBOL Information Bulletin 
(CIB) 20 is available from the institute to 
explain the latest standard considera­
tions. 

CIB 18, 19 and 20 are all being sold by 
ANSI, a nonprof it organization. CIB 20 
costs $7; 18 and 19 cost $6 each. Checks 
shouId be made payable to X3 Secretariat, 
and mailed to CBEMA, 1828 L Street, 
N.W., Suite 1200, Washington, DC 20036 
along with a stamped, self-addressed en­
velope. 

Program Charts Stocks 

Stockchart-1 is a stock charting pro­
gram for the Model I Level II with 16K. The 
program enables generation of a stock 

price chart using the high, low and close 
stock prices. Stockchart-1also has a rou­
t ine which will s ignify price trend reversal. 

The cassette version costs $30 and the 
disk version costs $50 from Micro-Invest­
ment Software, 9621 Bowie Way, Stock­
ton, CA 95209. 

Reader Service v 170 

Package Plots Graphs 

Plot-80 is a software plotting package 
for both dot mat rix and daisy wheel print­
ers. Plot-80 is for use with the TRS-80 
Model I with 48K, one disk drive, and one 
of several graphics printers. The system is 
geared towards the plotting of graphs and 
histograms with numbered and labeled 
axes. 

Plot-80 is available on a formatted disk 
(specify track format). Single drive owners 
must supply a disk with operat ing system 
or add $15 to the package cost for a 
TRSDOS disk. The program operates with 
Base-2, Paper Tiger (with graphics opt ion), 
Gencom, Qume, Xerox, Diablo and NEC 
Spinwriter. Printer and interface must be 
specified when ordering. The program 
costs $99.95 from Microcomputer Special­
ists, P.O. Box 11295, Elkins Park, PA 
19117. 

Reader Service v 171 

Color Computer News 

The Color Computer News is a publica­
tion for users of the Radio Shack Color 
Computer. The newsletter will feature 
news, software t ips, and wi ll provide a 
forum for Color Computer users. Publica­
tion wi ll be bi-monthly until the volume of 
information requires more frequent re­
lease. 

The subscript ion rate is $9 per year or 
$2 per issue; from REM arkable Software, 
P.O. Box 1192, Muskegon, Ml 49443. 

Reader Service v 173 

Word Processor 
Has 19 Commands 

Word-M3 is a text processing program 
fo r the Model Ill that accepts lines of text 
with lines of format control in formation in­
cluded. The program formats text into a 
document. There are 19 commands. 

Word-M3 operates on TRSDOS for the 
Model Ill and costs $49. For more infor­
mation contact Micro Architect, Inc., 96 
Dothan St., Arlington, MA 02174. 

Reader Service v 348 

Software for 
Special Needs 

A series of microcomputer educational 
programs from Interpretive Education are 
designed for special needs audiences. In­
cluded in the series of programs are: 
Poison Proof Your Home, Income Meets 
Expenses, You Can Bank On It, Home 
Safe Home, Money Management Assess­
ment Series and Job Readiness Assess­
ment and Development. 

The programs are available on cassette 
for TRS-80 Model I, Level II with 16K. The 
packages contain from four to eight cas­
settes and range in price from $125 to 
$340 per program. For more information, 
contact Interpretive Education, Dept. NR, 
2306 Winters Dr., Kalamazoo, Ml 49002. 

Reader Service v343 

Special Needs Software 

Utility Speeds 
BASIC Programs 

Faster is a software speed-up util ity for 
TRS-80 Model I Level II and Disk BASIC 
programs. It analyzes programs, and then 
displays or prints information enabling 
t he user to change programs to reduce 
execut ion t ime. 

Faster Is available from Prosoft, Box 
839, N. Hollywood, CA 91603. 

Reader Service v166 

Space Game, 
Role-playing Adventure 

Hellfire Warrior is a fantasy role-playing 
sequel to Temple of Apshai in which the 
player rescues a maid from a four-level 
dungeon. Star Warrior is a program in 
which the player must fight a planetary 
force of storm troopers and nine military 
vehicles. 

Star Warrior and Hellfire Warrior are 
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available on cassette for 16K Level II, and 
on disk for 32K. Star Warrior Is also avail­
able on disk for 16K Level II. The programs 
cost $39.95 each f rom Automated Simula­
t ions, P.O. Box 4247, Mountain View, CA 
94040. 

Reader Service ,,.330 

Color Computer Software 

CBUG Monitor Tape is a software pack­
age for exploring the Color Computer at 
the assembly language level. The package 
allows you to examine or change memory 
using a formatted hex display, save areas 
of memory to cassette in binary, and send 
or receive RS232 at up to 9600 baud. 

The monitor has 19 commands in all, 
and is relocatable. The monitor costs 
$29.95. CBUG Monitor ROM Is an identical 
program supplied in ROM that costs 
$39.95. 

The SOC Disassembler runs on the Col­
or Computer and allows you to generate a 
source list ing of the BASIC interpreter 
ROM. The 80C Disassembler requires 16K 
and costs $49.95. For more information 
contact The Micro Works, P.O. Box 1110, 
Del Mar, CA 92014. 

Reader Service ,,.350 

CBASIC Runs 
Under TRSDOS 

CBASIC 2.27 provides users with the 
same features as CP/M, but operates 
under TRSDOS for the TRS-80 Model II. 
The system includes files supporting un­
limited length records and fu ll format con­
trol of printed reports. 

CBASIC wi ll be available on a TRSDOS 
disk with a text editor for $250. For further 
information contact Compiler Systems, 
Inc., P.O. Box 145, Sierra Madre, CA 91024. 

Reader Service ,,.167 

Port-addressed Clock 

The 80 Clock is a real-time hardware 
clock with battery back-up. The clock con­
nects to the expansion or screen printer 
port without rest ricting use of that port. 
The clock gives the day of the month, day 
of week, the month, and time to thou­
sandths of a second. 

The 80 Clock costs $70, and with option­
al output, $80. For more information con­
tact P and A Electronics, 921 Montc laire, 
Olathe, KS 66061. 

Reader Service ,,.347 

MFJ Multi-outlet ac Power Strips 

Multi-outlet 
ac Power Strips 

Multi-outlet ac Power Strips from MFJ 
eliminate interaction caused by power­
line coupling between floppies, printers, 
processors and other peripherals. The 
power line strips also eliminate power-line 
spikes that cause memory loss, errors, 
and erratic operation. 

The MFJ-1107 has eight sockets. Three 
pairs of sockets isolate the computer and 
peripherals from each other and from the 
power line, each pair with double pi rfi 
filters. The M FJ-1106 with varistor voltage 
spike protection is like the MFJ-1107, ex­
cept that It has 12 sockets and one rfi filter 
for all sockets. The MFJ-1105 is like t he 
1106 except without rfi protection. 

The MFJ -1105 costs $43 .95, the 
MFJ-1106 costs $53.95, and the 1107 costs 
$73.95. For more information contact MFJ 
Enterprises, P.O. Box 494, Mississippi 
State, MS 39762. 

Reader Service ,,.349 

Educational 
Game Programs 

Galactic Guardian and Guillotine are 
additional activities to supplement the In­
dividual Study Center from TYC Software. 
Galactic Guardian presents questions 
and answers in a space game format. The 
student is asked to save the galaxy from 
invading spacemen by correctly respond­
ing to questions on the Subject Data 
Tape. 

Guillotine is a variation of the game 

hangman. The student's job is to save the 
man on the screen by correctly answering 
the quest ions presented. 

Both programs are on a single cassette, 
and can only be used with the Individual 
Study Center's Subject Data Tapes. The 
programs are for 16K TRS-80. For more in­
formation contact TYC Software, 40 
Stuyvesant Manor, Geneseo, NY 14454. 

Reader Service ,,.163 

Business 
Systems Produce Reports 

Mailbase 80 from Bourrut Consulting 
Corp. is a mailing system that permits en­
try in any sequence. The program pro­
duces such reports as Entry Report, En­
tries Added to Master Report , and a New 
Key Report. The program costs $229. 

Oilman, also from Bourrut Consu lting, 
handles functions and produces reports 
for the oil industry. It can work off degree 
days, will calls and/or dated accounts. Oil­
man costs $5500. 

The programs operate on the Tandy 11 or 
Model II and are available from Bourrut 
Consulting Corp., 21 Friendly Rd. , Smith­
town, NY 11787. 

Reader Service ,,.345 

Printer Features 
Six Character Sizes 

The model DIP-85 Data Impact Printer 
features 7 x 7 or 14 x 7 dot matrix, six di f­
ferent character sizes and 100 character 
per second print speed. The printer has 
variable line density and continuous form 
length controls, and will print in upper and 
lowercase. 

The DIP-85 will accept parallel or RS­
232-C communications. For more in forma­
tion, contact DIP, Inc., 745 Atlant ic Ave., 
Boston, MA 02111. 

Reader Service ...-335 

DIP-85 Data Impact Printer 
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Print Lowercase 
Without Modification 

Lazy Writer is a word processing pro­
gram that permits uppercase and lower­
case output to the printer (if printer ac­
cepts lowercase) without computer modi­
fication. One command will capitalize the 
f irst letter of all sentences and the pro­
noun I. 

The package is available fo r TRS-80 
Model I with 32K and at least one disk 
drive. Lazy Writer costs $125 and is avail­
able from Soft Sector Marketing, Inc., 
6250 Middlebelt, Garden City, Ml 48135. 

Reader Service ,,., 165 

Operating System 
Offers Keyed File Access 

The Oasis version 5.5 operating system 
is a multi-user time sharing system for 
Z-80 microcomputers. The operating sys­
tem features keyed file access and media 
independent back-up, and lets up to 15 
users share a single printer with its 
spooler. 

The new version includes BASIC with 
reentran t run-t ime module, compiler and 
interpreter, EXEC interactive job control 
language, text editors, relocating macro 
assembler, debugger, linkage editor and 
diagnostic conversion programs. 

Oasis 5.5 costs $500 for single-user and 
$850 for mu lti-user options. For more in­
formation contact Phase One Systems, 
7700 Edgewater Dr., Suite 830, Oakland, 
CA 94621 . 

Reader Service ,,.,344 

Scientific Subroutines 

The Scienti fi c Subroutine Library (SSL) 
is a col lection of 72 subroutines for scien­
tific, statistical, and engineering applica­
tions. The package includes routines to 
do multiple and polynomial regressions, 
Fourier transforms, solutions to differen­
tial equations by the fourth order Runge­
Kutta method, matrix inversion, and solu­
tions to Eigenvalue problems. 

The programs come on a single disk in 
the form of relocatable object code, and 
can be used with several of Microsoft's 
high-level languages and assemblers. The 
package costs $99.95. For information 
contact American Computer Develop­
ment, Inc., 1735 Briarcrest Dr., Suite 200, 
Bryan, TX 77801 . 

Reader Service ,,., 160 

5" Data Separator 

Disk Error Protection 

The Five-inch Data Separator helps 
eliminate disk errors, including track lock­
ed out and disk 110 errors. The data 
separator uses a phase locked loop cir­
cuit. The circuit adjusts itself to match the 
data from the disk drive, according to 
Parasitic Engineering. 

The Five-inch Data Separator plugs into 
the expansion interface, and costs $250. 
For more information contact Parasitic 
Engineering Inc. , 1101 Ninth Ave., Oak­
land, CA 94606. 

Reader Service ,,., 169 

Directory Lists 
Pre-college Software 

School Microware is a directory of edu­
cational software for the Apple, Pet and 
TRS-80. The directory describes programs 
for use in teaching and learning most pre­
college subjects at all grade levels. 

School Microware is avai lable for $20 
per year (September full directory and 
three updates) from Dresden Assoc., P.O. 
Box 246, Dresden, ME 04342. Add $5 per 
year for foreign subscriptions. 

Reader Service ,,.,334 

Voice Entry Terminal 

The Scott VET/2 is a voice entry termi­
nal for the TRS-80 Model I that connects to 
the screen printer 1/0 port. The VET/2 
recognizes words or phrases by compar­
ing the pattern and features of the words 
entered in analog form with the digitized 

vocabulary in storage. 
The terminal requires an expansion in­

terface, 16K of additional memory and a 
disk drive. No prices were released. VET/2 
Is available from Scott Instruments, 815 
North Elm, Denton, TX 76201. 

Reader Service ,,., 168 

Power Line Protection 

The Spike-Spiker Mini-I features two 
grounded out lets and plugs directly into a 
120 volt wall outlet. The Mini-I provides 
protect ion from most power line tran­
s ients. The Spike-Spiker Mini-II is also a 
two grounded outlet wall-mounted unit 
t hat provides rf hash f iltering of conduct­
ed interference, in addit ion to protecting 
against power l ine surge. 

No prices were released. For more infor­
mation, contact Kalglo Electronics Co., 
Inc., Colony Drive Industrial Park, 6584 
Ruch Rd., East Allen Twp., Bethlehem, PA 
18017. 

Reader Service v338 

Model I 
BASIC Enhancement 

NEWBASIC adds new commands and 
uti lities to TRS-80 Model I Level II or Disk 
BASIC. Utilities included are BASIC key­
word entry, blinking block cursor, auto key 
repeat, and enabling of lowercase display. 
Also included are new graphics com­
mands, ability to input from or output to 
the RS232-C interface, a video to printer 
echo, and GOTO and GOSUB to expres­
sions or labels. 

The Disk BASIC version of NEWBASIC 
costs $29.95, while the Level II cassette 
version costs $19.95. Both are available 
from Modular Software Assoc. , 3533 Pros­
pect Ave., Glendale, CA 91214. 

Reader Service v333 

Utility Catalogs Disks 

DISCAT is a disk cataloging and index­
ing utility. The uti lity keeps track of pro­
grams in a categorized library. A 48K sys­
tem can provide indexes of nine cate­
gories, each containing 1900 entries, ac­
cording to Racet Computes. 

DISCAT operates with TRSDOS, NEW­
DOS + , and NEWDOS 80. The program is 
available from Racet Computes, 1330 N. 
Glassel!, Suite M, Orange, CA 92667. 

Reader Service ,,., 161 
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Rushing Toward 

Courseware 

by Pamela Petrakos 
80 Staff 

Computerized instruction is taking its 
seat in the American classroom. And 

it's bringing its own sort of course materi­
als-magnetic. 

At the same t ime large publishing com­
panies are taking aim on an unfamiliar tar­
get in hopes of maintaining a market for 
its bread and butter mainstay, the text­
book. Traditional publishers are anxiously 
testing their new wares from spell ing and 
sound packages to management pack­
ages that will do the teacher's homework. 

But computerized instruction stands on 
very uncertain ground. Publishers and 
educators alike know an educational revo­
lut ion is here, but can only speculate as to 
how large an impact it will have in the tra­
ditional classroom. 

Marketing statistics also convey the 
same kind of uncertainty. An increasing 
number of schools across the country are 
experimenting with computerized instruc­
tion but is there a high-volume market for 
educational software specialists? 

Tandy Bargain 

When Tandy Corporation recently 
struck its bargain with publishing giant 
Random House to distribute both soft­
ware and Tandy hardware to school sys­
tems nationwide, 80 Microcomputing 
tracked down a number of other publish­
ing executives to assess their commit­
ment or even awareness of the magnetic 
publishing market. What were their dollar 

projections for the computerized instruc­
tion market; not only software, but accom­
panying texts and documentation? 

80 found a surprising level of activity 
among most book publishers, but few veri­
f iable statistics about the depth of this 
new market. No one seems to know how 
much the educational software market 
will grow. Studies have been done, but, on 
the whole, the market is ill-defined. Fig­
ures of projected courseware sales and 
speculations as to the number of micros 
that are expected to be in the schools vary 
widely. 

Publ ishers' commitments varied from a 
"wait and see" attitude, to one company 
that has created an electronic publishing 
division. Yet another company, Boston's 
Houghton Mifflin, has invested in an elec­
tronic subsidiary, Time Share Corpora­
t ion. Originally charged with creating 
classroom courseware for Houghton, TSC 
has just recently introduced the first mi­
crocomputer specifically designed for the 
classroom. What has motivated these tra­
dit ional publishers to become involved in 
what appears to be a huge market, but at 
the same time, such an illusive one? 

Partially because they are already in the 
education business and are committed to 
being a part of its growth. Robert Bowen, 
group vice president of the school division 
of McGraw-Hill said, "As a publisher, we 
see the responsibility and need to service 
the technology that is out there." 

Bowen said he has heard predictions 
that by 1985 a million microcomputers will 
be in our schools; simi larly courseware 
sales are projected at $100 to $150 million 
by 1985. However, Bowen said, he has a 
hard time accepting those particular fig­
ures. 

"A $150 million market would mean that 
the courseware market would be rough ly 
equivalent to what we are spending now 

for basic math programs. That is a very 
sizable market; I really think that by 1985 a 
more realistic estimate would be in about 
the $30 million range, " he said. 

Varied Statistics 

Classroom Computer News, a period­
ical dedicated to computers in educa­
tion, in their January/February issue cites 
an educational technology consultan t 
Harvey Brudner, who says that "Schools 
now spend three and a half percent of 
their learning materials budget for com­
puters and accompanying software." He 
predicts a " 400 percent growth over the 
next f ive years, bringing computer-related 
sales to schools to $300 million or 14 per­
cent of the total learning materials 
budget." 

Yet, another report done in 1980 at the 
Center for Information Processing at the 
California State University in Fresno says, 
" Some form of computerized learning pro­
grams are presently util ized in 54 percent 
of the school districts in the United States 
and are projected to increase to 74 per­
cent utilizat ion in five years, at which time 
they will be the leading application of 
computers in education." 

Creative Strategies International, a 
marketing firm, said in a report on micro­
computers in education in October 1980, 
that "The educational microcomputer 
market will grow substantially by 1985, 
with an overall compound annual growth 
rate in excess of 30 percent per year. 
Some sectors will grow more rapid ly than 
others. By 1985 retail value of educat ional 
microcomputer sales wi ll approach $350 
million per year, up several hundred per­
cent from its current level. The potential 
market for microcomputers is estimated 
at more than 1.4 million units, with market 
saturation presently low." 

Continue to page 79 
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MISSILE ATIACK. By the Cornsoft 
Group. New for the PMC-80. This 
program is a machine language 
imitation of the arcadegame called 
MissileCommand. This real-time ma­
chine language game (with sound 
effects) pits your twin silos of ABM's 
against a barrage ofenemy missiles 
trying to destroy your cities. As your 
skill increases so does the difficultyof 
this ever popular arcade game! 
Watch the skies and may your aim 
be true. TRS orPMC-80, cassette, 16K, 
.. . ....... . . . .. . . . .. . .. .. . $14.95 

TRS, disk, 32K .... . .... . .. $20.95. 

TAPE COPY 1. ®1981 S.S.M., Inc. New 
for the PMC-80. This program is to 
solve the problem that has caused 
problems for all PMC-80 owners. 
Problem: A machine language pro­
gram will not load in the cassette 
playerprovided in the machineand 
you can't loada machine language 
program on the second cassette 
port. This is a problem no more!: 
This program w ill load a machine 
language program from the second 
cassette player and saves it in the 
bui lt-in cassette player. Loads and 
saves mostallTRS-80 readable tapes 
that load at500 baud(the standard 
speed). PMC-80 only, cassette $14.95. 

CONQUEST. ®1981 by Lake Front 
Software. This program is based on 
the popular board game cal led 
'Rlsk".(The names have been chang­
ed to protect the innocent.) This 
game is for one or more people. It is 
a gamethat demandsattack strate­
gyand, if yours is the best, you will be 
the 'Lord and Master of the planet. 
MOD I, Il l or PMC-80. Requires 16K 
memory, cassette ...... . . $14.95. 

FLIPPY. Ver. 1.3. ®1981 by J. Limke­
mann. This is a machine language 
program that plays "the best game 
of Othello on the TRS-80 that I have 
seen, and I play a lot of Othello". 
(Victor Andrews) MOD I or Ill. Requires 
16K memory. ... . ........ $14.95. 

J ust because I can sell 
something is not a 

reason for a product to 
appear in my ad; I must 
believe in it myself. 

The following pages 
contain new items that I 
believe in. I am not after 
only one sale; I want 
return business, and that 
means I must give you 
quality products every 
time. 

I believe I sell only 
quality products. If you 
have a problem, send 
your comments 
addressed to me. We 
support every product 
we sell. 

ANIMATED HANGMAN. Color. ©1981 
S.S.M.. Inc. Th is outstanding newpro­
gram will thrill you for hours. He moves. 
groansand makessounds.16K. 
. . .. .. . . .. . ..... . . .. . ..... $12.95 

DISASSEMBLER. Color. ©1981 S.S.M.. 
Inc. This progra m d isplays hexon left 
side of screen and ASCIIon right side 
of screen. For screen or printer. 16K. 
.. . .. ... . . . ........... . ... $14.95. 

TRS SUPER INVADERS. e1980 S.S.M., 
Inc. This is the same as SuperVaders 
except it is for only one player at a 
time. MOD I only with mono sound, 
cassette. $19.95. MOD I with stereo 
sound, d isk only..... . ... . $24.95. 

HYRES. ®1981 by D. Lewandowski. 
This is a patch program for the pro­
grams called: Invaders Plus and TRS 
Super Invaders; so they can be run 
on the Programme Graphix-80 board. 
MOD I, cassette programs only. $9.95. 

,,,495 

TAPE COPY2. Newforthe TRS MOD Ill. 
This program w ill load most anyTRS­
80, 500 baud system tape (stan­
dard MOD I speed) and load it into 
memory and save it at 1500 baud 
on the MOD Ill. No knowledge of 
machine language needed. Now it 
g ives you a wayto backupprograms 
that load at the slower speed and 
makes cassette loading into your 
newMOD Ill a much faster a nd more 
re liable process. MOD Ill only. cas­
sette.. . . . . . . . . . . . . . . . . . . . . . $19.95 

SUPER VADERS. (with sound) ©1981 
S.S.M .. Inc. This is the MOD Ill version 
of the popular program called TRS 
Super Invaders. One of the finest 
space invader type games written 
for the TRS-80 machine. Monsters 
march down the screen and fi re as 
they approach the bottom of the 
screen. 1 or 2 p layers. 10 levels of 
play. Ca n you stop them? MOD Ill 
only. Requires 16K free memory. 
(please state cassette ordisk.) $19.95. 

MOD Ill ROM COMMENTED. For the 
programmer that needs those an­
swers about the MOD Ill ROM . . . 
Now! This is a comp lete list of loca­
tions in MOD Ill ROM and comments 
on each. All 14K of the ROM. There is 
no other book out that gives you the 
detail that this book has. Don't miss 
it. In order to respect Tandy's copy­
right the actual disassembled code 
is not printed, but the book is in a 3 
ring binder format so you can put 
your own listing in between the 
pages for easy reading . Only $22.50. 
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POSTMAN DATA HANDLER. ByAlger 
Software. ©1980 S.S.M., Inc. A machine 
language mail ing list program that 
will do the following: 650 labels on a 
35 track disk drive, 750 labels ona40 
track disk drive. 1534 labels on an 80 
track disk drive, 10 fields (2 user 
defined), fast sorts (500 records in 30 
seconds), fully usable on one (1) 
drive system (capacities shown are 
for a single drive system), most any 
label stock that is one up can be 
used (you save no money buying 
labels that are more than one up 
anyway), print one label ata t imeor 
a sequence of labels, purge dupli­
cates with or without userassista nee, 
9 digit zip code, super fast search on 
any f ield -3 second average, easy 
screen editing. 

Now Postman Data Handler has 
been upgraded with many new fea­
tures. Now this very popular mailing 
package is not just the best way for 
most people and small businesses 
to do their mail ing lists, but now we 
give you a wayto uncramp, convert, 
and formletter your mail ing list. You 
need this package if one of the 
following is true: If your mailing pack­
age is memory dependent. This 
means that you must have more 
memory to handle more names in 
your machine; If you need a way to 
get rid of duplicate names in your 
mailing list; If you want to sort on 
more than just name or zip. (our 
package can sort on any or all 10 
fields at once.);lf you are waiting 
more than one minute for your sort 
to finish. (our package is in all ma­
chine la nguage so it runs very fast); If 
your present program will nothandle 
the 9 digit zip code; If your program 
doesn't have full screen editing. This 
package is a machine language 
program, this is the reason for the 
super fast speed of all functions! 

This is a random access disk based 
program and any name can be 
called to read. write. print or update 
in 3 seconds or less. Nowa long with it 
you getut ilities that permityou to do 
the following: CONVERT 1; takes all 
the files from your o ld mailing list 
and converts them to our system. 
0/Vhy should you change to our 
system if we made the change 
hard?) CONVERT 2; convert from our 
package back to ASCII files if you 
want to do something with them 
(like send them to another com­
puter over the phone). MOD I (com­
ing soonfortheMOD llO. This program 
runson all qualityoperating systems. 
Requires min. 1 disk drive and 32K 
memory .. . .. .. .. . . ... only$125.00 

POSTWRITER. ©1981 S.S.M. Inc. Now 
there is, at extra cost a formletter 
package that permits inserting any 
of the 10 fields of information into 
any partof the letter, (yes even in the 
body of the letter), and rightand left 
justify the letter. This program is made 
to be used with only the Postman 
program and one of the fol lowing 
word p rocessing packages: Lazy 
WriterorElectric Pencil. . . . $49.95. 

SPECIAL- Ifyou purchase both Post­
man and Lazy Writer at the same 
time, at list price, (or if you already 
own one of the packages above 
and now want to purchase the 
other), wewill at noextra cost include 
the Postwriter package FREE. There 
are 2 ways to purchase this package. 
The first way is to say "I want the best 
package on the market so send me 
the full system at one time". This 
inc ludes the Postman Data Handler, 
Convert 1 and Convert 2. The pack­
age works on a ll quality operating 
systems based on the Tandy disk for­
mat (TRSDOS, VTOS, NEWDOS, NEW­
DOS-80 etc.) $250.00. This price is 
only good till June 1. 1981 . Save 
$49.95. Ifpurchased separately . .. 
.. .... . . .. . .... ... .... . . . $299.95 

or. 

MINI POSTMAN. Sample Package. 
For you people who have a small 
mailing list (max 26 names) a nd/ or 
you can't believe that Postman is 
the best package and we must be 
overstating how this program runs; 
try our sample package called Mini 
Postman. It comes as a full up and 
running program and shows you 
howgood ourpackage really is. Th is 
package can be upgraded to the 
full package within 30 days of pur­
chase bycalling and saying "I want 
the full package". and paying the 
difference between the mini and 
the full package. Note: Mini Postman 
does not include the convert utilities. 
If not everything you expect return 
sample disk for ful l refund (less ship­
ping). You can't lose. . . . . $25.00. 

CHAIN MAKER. By Steve Skindel l. 
©1981 . This program makes writing 
chain files on NEWDOS-80 a breeze. 
This is not only a program that just 
creates chain files but it a lso is an 
editor of the file. A file can be re­
moved from the disk and edited 
and saved back to the disk quick 
and easy. Outstanding program and 
a must for every NEWDOS-80 owner. 
Comes with complete easy to read 
manual. Puchaser must own NEW­
DOS-80. . . . ..... . .... . ... $14.95. 

THE CREATOR. ©1980 C.B.S., Inc. The 
Creator is a newtype of program for 
the microcomputer opera tor - yes 
operator! Easyenough for the person 
justgetting into the market. Useand 
create a program that isvery sophis­
t icated that programmers wi ll com­
ment highlyabout. The program will 
create error free basic programm­
ing code. Not almost ready to run 
but ready to run, when you are 
finished. Yes, gives birth to a program. 
Just answer simple questions and 
have a simple background in the 
disk system of your computer(if you 
read your basic manual when you 
have questions you will have no 
problems). This program is nota data 
base! 

Now in the package comes the 
report generator that is in the same 
concept as the Creator. It is called 
Reporter. This program creates re­
port output for the Creator for either 
screen or printer. This is the most 
outstanding programming pack­
age available from anywhere. Now 
you can create inventory systems, 
payables and receivables, check 
register and expense register. and 
much more! The system require­
ments are one of the following: MOD 
I 32K disk, MOD II 64K disk Apple II 
32K disk. (please state system when 
ordering). These 2 programs a re on 
one disketteandare available com­
plete for only . . . . . . . . . . . $295.00. 

GRAPHX. By Steve Skindell ®1981. 
This is a program that is for the 
person who does reports or requires 
some sort of plotted output to show 
gains or losses, or any type ofoutput 
that needs graphs. This program puts 
to the screen or to a printer the 
plotted points in bar graph format 
and plots the mean, average of 
plotted input.This is a very important 
program for accountants, CPA's. or 
the average businessman to eval­
uate, a t a moments glance, where 
he is. was, or maybe where he is 
going.The fi les save to d isk and can 
be recalled at any time to be re­
examined, modified. or just reprinted. 
An extra feature is: if you have the 
Microline 80 printer, byOkidata. your 
output is in true graphics. Informat ion 
is supplied for the user so he can 
modify this program for a special 
printer. Comes complete and ready 
to run. Requires MOD I or MOD Ill 48K 
disk. Printer optional (132 col.) only 
. . .. ... .... . .... . . . ... . . . . $49.95. 

SPECIAL - Receive this program for 
only $25.00 if you purchase an Oki­
data Microline 80 or 82 this month 
from us. 
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"Lazy Writer is the product of AOC Soles 

Lazy
Writer®* 

It is time to put your 
word processing program 

Word Processing System 

LAZY WRITER Takes on Scripsif© by Radio Shack® and Electric Pencil©® 
Has all the things that other word processing programs should have.Easy to use. written all in machine code. / It permits the inserting and deleting 
bycharacters. words. sentences. and paragraphs/ Page scrolling up and down I Search ahead of the cursor or behind the cursor for anycharacterI 
The c ursor can be moved up. down. left and right/ You can seek top of file and bottom of file/ Block move of text. block delete of text/ Search and 
replace or search delete I Unlimited insert (to the limit of your machines memory) I Permits use with lower case I 
Has things that other programs should have, but don't. Upper and lower case output to your printer (if your printer accepts lower case) without 
having yourcomputer modified. ON UPPER CASEONLY MACHINES: This program marksthecapital letters so you con see which letters oreCAPITALSand 
which ore not. / Will change all upper characters text to lower case or all lowercase to upper, A SINGLE COMMAND/ Will capitalize the first letter of a ll 
sentences and all proper noun l's, WITH A SNGLE COMMAND / LOADSANY ELECffilC PENCIL / FILE, ASCII SAVED FILES. EDTASM FILESorBASIC PROGRAMS 
SAVED ASCII I Permits installing special control characters in your text for your printers special features, like doublew ide or condensed print I Definable 
screen lengthand definable print length to255 characters wide I Screen editing that is not final till your command. This means that you can edit your 
fileonthescreenandifyoudon'tlikehowitreadsyoucanconcelondleaveitthewayitwas/Youcanappendfiles(whichmeansthotyouconputone 
file to the end of another file) I No lost characters at the end of the line, even for the fastest typist I A directory of all your files is availab le to the user 
without leaving the program/ Saving programstodisk easy enough for the non-computeruserI To save memory. not all the program modulesare in 
memory at one time but are called from the disk as needed I You con set tab positions like on a typewriter I 10 CUSTOM COMMAND KEYS for the 
experienced user there isa command file thatpermits manyspecial functionsthat ore all user defined(not enough space forbetterexplanation inad. 
send for complete overview) / Program hos HELP file that is a short review of the commands that ore available I 
Standard Printer Module, This printer module is provided for the user asa standard feature. Optional special printer routines for c ustom printerwill be 
available in the near future. In this original release, it hos the fo llowing printerdrivers and will support the following printing devices: RS232, ffiS232 and 
PARALLEL printer ports. You hove the following format commands Justifies Text, Centers Text, Centers Title, Line Spacing, Line Length from 3-255 
characters and Set Margins / Also send any ASCII 
code to any printer from the text I Save formatted 
text to the disk for spooling later I Information for 
customer to load his own special printer driver / 
Printing can be stopped and started by the user at 
any time and then restarted where you left off I You 
can print entire file CJ( just print to bottomofthe pageI 
Communication Package. RS232 COMMUNICA­

TION TERMINAL PROGRAM permits you to commun~ 


cote with other computers. Transfer fi les from one 

machine to another. Permits dumping memory a­

cross the phone lines. Receive files from other TRS. 
 Complete80'sond"ShokeHands" with larger computers. This is 

support for the complete system called LAZY WRITER. There is no 

. 1 

Spinwriter. Diablo, 
package written for the ms.ao· that is as compr& 

Qume & 737 Centronics hensive. This package is available for the 
Printers. to use all of theTRS-ao· MOD I. 32K or larger with at least 

features these printers otter. 
a single disk drive. List price is from 

- 1 $125.00 Hanging Indents
vJS.4· Dealer Inquiries Invited . . . '·_: 

Newsletters for users of this system 
v434 SS I il •DPT ••CTDA MAAK•TIND, to keep them informed of any questions,11-_ _ N C 0 R P 0 R A T E 0......_._., 

problems and special products made for6250 Middlebelt e Garden City, Ml 48135 
use w ith this system. (313) 425-4020 

C.O.D - Certified Checl<. M.0 or Cash only. Sooy, no C O 0 over 
S150.00! Most orders shipped next day. All orders must hove shipping Modify this package for TRS MOD 111
included. Please odd 2% or S250. which ever is higher f0< shipping. 
Michigan re~dent~ please odd 4% tax. Add extra S1 .50 for C.0.0. 
Personal Checks toke 3 weeks to clear. Send S1 .00 for catalog - get 
52.00 credit on next order. Program to do form letters. 
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SUPER UTILITY. e> 1980 byKim Watt of 
Breeze Computing. Inc. Sold on pro­
tected media only. Main program 
llst: Zap Utility; display sector (disk. 
file). display memory, compare disk 
sectors, copy disk sectors, verify disk 
sectors. zero disk sectors. string search, 
sector search, single or double den­
sity diskettes (if your machine works 
normally with double density). Purge 
Utility; ki ll selected files, getdisk direc­
tory, zero unused directory entries. 
zero unused granules. remove system 
files, kill by category, change name. 
date, password, auto command. 
change file parameters, remove pas­
swords. Disk Format Utility; standard 
format. format without erase. special 
format, read address marks. Disk 
Copy Utility; standard copy with for­
mat, standard copy without format, 
special copy(to back up many pro­
tected d isks) - purchaser use -only 
for his own personal disks. Tape Copy 
Utility; this program is tomake backup 
of anyTRS-80 tape, no matter how it 
is recorded(note again this program 
is for the use of the original purchas­
er for his own programs only). Disk 
Repair Utility; repair got table, repair 
hit table. repair boot. read protect 
directory track, recover killed files. 
check directory. MemoryUtility; move 
memory. exchange memory, com­
pare memory, zero memory, test 
memory. input byte from port, out­
put byte to port. memory to disk, disk 
to memory. MOD I, protected d isk 
only........ . .... .. .. . .. . . $49.95. 

QUICK FIX. ©1981 by Kim Watt of 
Breeze Computing, Inc. The sister 
program to Super Utility "the Grand 
Mastet of utility programs, does 
Mastet of utility programs, and has 
the ability to do all the things that 
have made Super Utility great, ex­
cept: it does not have the following 
features; it doesn't have the Special 
Copy tha t backs up most TRS-80 
readable protected d iskettes. it does 
not have Tape Copy feature that 
copies any TRS-80 MOD I readable 
tapes, the Za p program does notgo 
to double density d iskettes, it does 
not have the Special Format feature. 

Main Program List: Quick Zap; dis­
play sector(disk, fi le). d isplay mem­ ' 
ory, compare disk sectors, copy disk , 
sectors, verify disk sectors, zero d isk 
sectors, string search, sector search. 
examine address marks. Quick Purge; 
kill selected files, get disk d irectory, 
zero unused directory entries, zero 
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unused granules. remove unused 
system files, kill bycategory, change 
name. date. password, auto com­
mand. change file parameters. re­
move passwords. Quick Format; stan­
dard format, format without erase. 
Quick Backup; standard copy with 
format, standard copy w ithout for­
mat. Quick Repair; repair got table, 
repair hit table, repair boot read 
protectdirectory track, recover killed 
files. check directory. Quick Memstutt 
move memory, exchange memory, 
compare memory, zero memory, test 
memory, input byte from port. out­
put byte to port, memoryto disk, d isk 
to memory. The one extra feature it 
has is: you can put Quick Fix on al l 
your diskettes. MOD I. On nonprotect­
ed diskette, . . . . . . . only $34.95. 

OTHER THINGS from Kim Watt 
of Breeze Computing, Inc.: 

MAKE80. e>1980 AM Electronics. Writ­
ten by Kim Watt. This program is for 
peoplewho have80 track diskdrives 
and do not wish to keep that old 40 
track drive just to load their 80 track 
system. Make 80 is loaded into your 
machine when it is placed in your 0 
drive in an 80 track drive and then 
the reset button is pressed. It loads 
automatically and asks for 35 or 40 
track diskette. When you insert your 
diskette in the drive the program 
reformats the diskette so your 80 
track disk system can read all of the 
information from the diskette without 
having to have a 40 track drive. This 
program works on standard NEW­
DOS, TRSDOS, NEWDOS-80 diskettes. 
Does not work on a ny disk that has 
any funny sectors (VTOS) or w ith the 
LOBO interface. 80 track disk only. 
........ . . ................ $14.95. 

SPACE COLONY. byKim Watt. Space 
Colony is a space invaders type 
game for TRS 80 MOD I and with 
Programma Gra p hix 80 board. One 
level ofplay, single player. with sound. 
MOD I, 16K . .... ... .. .. . .. $14.95. 

CAPTURE/SYMON. By Breeze Com­
puting, Inc. Capture is a 2 person 
game of Blockade for the MOD I. 
With sound this game comes alive 
with fast action. MOD I, 16K. Cassette 
$12.95. Disk . .. . . ....... . . $17.95. 

This Month Only. 

Mlcrollne80 Printer . .. only$499.00 
Mlcrollne82 Printer . . . only $699.00 
Tractor Feed .. . . .. .. . .. $125.00 

Both printers have the ability to do 
single sheet letterhead, run roll pa­
per, 9% fan fold paper and has an 
optional tractor feed for running 
mailing labels. (Compared to the 
MX-80 that can't run single sheets or 
roll paper.) This makes these 2 printers 
an outstanding buy. But if you want 
an MX-80 or MX-70 call for a p rice. 

OTHER SMALL ITEMS OF INTEREST 

Reset Buttons .. .. . . . .. ... . $3.99 
Disk Drive Labels(O, 1, 2, 3) with stick 
on backs, set of 4 . . . . . . . ... $3.99 

ssm 

SOFT SECTOR MARK ETING, 
INCORPORA T E D 

6250 Middlebelt, 
Garden City, Ml 48135 

1 (313) 425-4020 
Dealer Inquiries Invited. 

C.O.D. - certified c heck. M.O . or cash only. 
Sorry. no C.O.D. over $150.00! Most orders 
shipped next day. All orders must have 
shipping included. Please add 2% or $2.50. 
whichever is h igher for shipping. Michigan 
residents, p lease add 4% tax. Add extra 
$1 .50 for C.O.D. Personal c hecks take 3 
weeks to c lear. All hardware must be pre­
paid. No hardware shipped collect. 

"TRS-80 is a product of Radio Shack. division of 
the Tandy Corporation. 



The figures show educational comput­
ing materials to be a more than substan­
tial market. However, success in this mar­
ket is not guaranteed. Other factors 
hamper an all-out investment among pub­
lishers. 

One factor that makes the market so 
unstable is that both publishers and edu­
cators are unsure as to where the funding 
will come from for technological materi­
als. Lloyd Prentice, publisher and editor of 
Classroom Computer News, said that the 
education market is a huge market that 
has become decentralized because of se­
vere economic pressure. Prentice said 
that it is hard to determine what this 
means; will it reduce the buying tendency 
or increase it? No one is sure, and many 
publishers that were surveyed expressed 
the same concern. Bowen said, "When 
you look at the technology, there's some 
exciting things and great potential ... but 
there is a money problem in education. 
With enrollments down, inflation, the cost 
of energy and all the other economic fac­
tors effecting school budgets, it becomes 
hard to perceive where all this money is 
going to come from for the materials. I 
think this is the great reservation we all 
feel right now." 

Bowen also questioned whether educa­
tors would be able to justify the expense 
of the materials. "In business where a new 
technology can improve productivity, ob­
viously then, it can be justified as an addi­
tional expendit ure, however, this is not the 
case in education." 

Perfect ion Is Essential 

Creating good educational software 
also has its problems. Perfection is essen­
tial for t raditional publishers because, 
first, long-standing reputations are at 
stake. Secondly, how and what we teach 
our children will be somewhat changed by 
computerized instruct ion. Publishers can­
not afford to have a program crash, espe­
cially after months of expensive research 
spent creat ing the program. 

A company spokesperson for CBS said, 
"Any time your program doesn't work, 
then every publication you have will be 
called into question." Most educators will 
not accept anything less than high quality 
programs. Publishers know this, conse­
quently, the objective of creat ing high 
quality programs for the classroom auto­
matically becomes more difficult. 

Such quality software will have a direct 
relation to market growth, according to 
Charles Phillips, senior vice president in 
charge of special markets for Tandy Corp. 
"The market will grow in proportion to the 
quality of instructional material available. 
That's why publishers are spending a lot 
of time and money on it." 

Bowen said McGraw-Hill has been in­
vestigat ing the area for 18 months. Three 
types of programs concern them: man­
agement, computer literacy and comput­
ter assisted instruction. 

McGraw-Hill will aim its packages to­
ward the elementary through two-year col­
lege market, including technical instruc­
tions. They plan to start test-marketing 
their courseware at those levels somet ime 
this year. 

Most of t he packages will not be specif­
ically designed for use on a single micro­
computer. Again Bowen stressed McGraw­
H ill's commitment to producing a variety 
of software to meet the needs of different 
schools. 

" Right now we know that thereare actu­
ally more micros at the secondary and 
post secondary level than there are at the 
elementary level. That doesn't mean that 
two years from now that will be the case; 
consequently, we will look to see what the 
in terest is on a variety of levels," said 
Bowen. 

McGraw-Hill has developed four proto­
types and presented them to focus groups 
- educators, community leaders and 
school administrators-in five regions of 
the country. 

The first is a management system 
which demonstrates how the micro and 
related components can be used by teach­
ers and administrators. It records a stu­
dent's progress, diagnoses particu lar 
problems a student may be having and 
provides teachers with a rundown of a stu­
dent's level of competency in the cur­
riculum. 

Another prototype develops learning 
concepts and includes an audio compo­
nent giving a student verbal feedback 
from the computer. The third is a dr ill and 
practice package, and the fourth is a sim­
ulated application in which the student 
has to apply a skill or concept that he has 
learned. 

The focus groups were asked about the 
packages' appropriateness, and their 
need for them; would they be interested in 
purchasing such packages, if they were 
on the market? Were the programs a good 
value? 

Currently, McGraw-Hill is working with 
outside contractors who are creating and 
producing their educational software, but 
have not eliminated the possibility of de­
veloping it in house. 

A spokesperson for CBS Educational 
and Professional Publishing Division said 
that they, too, are preparing for the advent 
of computerized instruction. However, 
they have finalized no plans as of yet for 
two reasons. First, said our source, there 
are only a few microcomputers on the 
market that have the durability to be used 

in a school environment. And secondly, 
the schools are not computer literate ex­
cept for one state. (Minnesota has had a 
state run computer consortium for over a 
decade.) 

The spokesperson said, " Other than 
that, most states and most school dis­
tricts are only computer literate in the 
sense that they bought a microcomputer 
and it 's sitting somewhere in the school 
system." 

CBS will primarily focus on the elemen­
tary school level because they feel it is the 
greatest market base. Their programs 
concentrate mainly on reading ski lls. 

CBS has been 'f"esearching the area 
since 1979 and has developed prototypes 
that are designed for use on the TRS-80. 
They include a spell ing program, spelling 
test and vocabulary builder, a grammar 
program and text editing program. In or­
der to test these prototypes, CBS provides 
a TRS-80 for a classroom over a period of 
eight to 15 weeks. Later, they test ch ildren 
to determine if they are learning effective­
ly with the aid of a computer. This method 
of test ing is expensive and time consum­
ing; however, one major concern of CBS, 
said the spokesperson, is whether the use 
of a computer really does help a child to 
learn. 

"There is such a rush for products now 
that the quality and what is good for the 
children has not been explored," he said. 

" It doesn't take very long to develop a 
good program," he con tinued, " the ques­
tion is: Is there a market for it? We're not 
sure how long it's going to take. Secondly, 
the program has to be val idated so it 
doesn't crash ... these publ ishers can't 
just publish programs and hope they work 
99 percent of the time-they must work 
100 percent of the time. We know from 
past experience, you can't afford to pub­
lish bad products." 

Courseware Catalog 

Random House is extremely in terested 
in the education market. So interested, 
that they just released a microcomputer 
courseware catalog that includes 28 pro­
grams. 

The programs (K through 12th level) 
cover the subjects of mathematics, read­
ing , language arts and management- all 
of which will be avai lable by the end of the 
year. 

According to George Rosato, vice presi­
dent and general manager of the school 
division, the products were created in­
house with Random House funds to their 
specif ications. At present, t hey are avail­
able for the TRS-80 (Models I and II) and 
the Apple II. "We are prepared to adapt 
them to other microcomputers as the 
market indicates, but presently we think 
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these two brands have the necessary 
capabilities," he said. 

Rosato said that he had been studying 
the education market for two and half 
years. He decided, after visiting a number 
of manufacturers, that the TRS-80 had the 
most features and functions. The next 
step was to enter into discussions with 
Tandy and come to an agreement on dis­
tribution. 

Science Research Associates (SRA), a 
wholly owned subsidiary of IBM, is also 
getting into the educational software mar­
ket, emphasizing computer literacy pro­
grams. 

SRA had designed courseware in three 
areas thus far: math, reading and comput­
er literacy. 

Their math program is broken down for 
grades one through three, four through 
eight, and a mathematics drill program for 
grades one through six. This latter pro­
gram automatically measures a student's 
current performance and moves him 
ahead or backward as appropriate. 

Fact Track is an SRA timed drill applica­
tion of addition, subtraction, multiplica­
tion and division for grades one and 
above, which is supposed to bui ld speed 
and accuracy in the four areas. They also 
offer a set of six arithmetic games for one 
or two elementary school players. 

SRA's reading courseware in an in­
struction and practice program in the ma­
jor phonic elements for grades one 
through three. 

Their computer literacy package is a 
program to introduce students in grades 
s ix through twelve to basic computer con­
cepts. 

SRA also offers a package entitled the 
Computer Discovery Program on three 
learning levels: elementary, high school , 
and the college adult education level. 

The student workbooks accompanying 
two disks are written on two levels, one at 
the sixth grade level and the other at the 
ninth grade level. The workbooks are bro­
ken down into four chapters. Chapter one 
describes important turning points in the 
history of the field of computer science; 
chapter two, Analysis and Programming, 
introduces you to programming techni­
ques; chapter three, Computer Concepts, 
discusses computer hardware and soft­
ware along with familarizing students 
with binary numbers; and chapter four, Im­
pacts and Applications, discusses the so­
cial and economic impacts of the comput­
er. 

SRA's educational courseware, as of 
this date, is available only under a license 
agreement. Customers must pay a licens­
ing fee and abide by SRA's contract stipu­
lations. They use a license agreement 
rather than direct sales because "it pro­

vides extra assurance of material secur­
ity," said Glen Phillips, product develop­
ment administrator. The license fee is 
equivalent to the price of the software, 
which may be kept as long as agreement 
is abided by. 

Theircourseware is designed for use on 
the Apple II or the Atari computer. Com­
puter Retailing reported in December 1980 
that an agreement between SRA and Atari 
enables SRA to market Atari's line of mi­
crocomputers to the domestic education­
al market. SRA, in exchange, writes 
courseware for Atari to sel l through its 
regular distribution channels. 

Although SRA has a technical staff that 
has been creating the software in house, 
Phillips said one of the major problems is 
finding authors to write good educational 
software. 

Phillips also expressed his uncertainty 
of the education market. "No one has any 
kind of idea as to how many dollars are go­
ing to be spent on software. There is no 
statistical information on this subject 
simply because commercial publishers, 
like ourselves, have not been selling soft­
ware long enough for there to be any kind 
of statistical analysis. It's a very high 
risk." 

Scott, Foresman and Co., another tradi· 
tional textbook publisher, set up an elec­
tronic publishing division last November. 
Thus far, they have introduced a course­
ware series in reading skills for grades 
one through three (a ll of which will be 
available before Sept. 1981) and a mathe­
matics courseware series for grades one 
through eight which will be available by 
the end of April. 

They have also developed a school 
management program made up of 14 
packages that handle administrative 
duties, scheduled for release this sum­
mer. 

The packages are designed to run on 
the Texas Instruments 99 microcomputer 
(Tl 99). Foresman has a nonexclusive 
agreement with Tl ; the programs can be 
purchased separately or as a package 
with the Tl 99. 

Dale La Frenz, manager of the electron­
ic publishing division, said that they are 
using their own technical people includ­
ing subject matter experts and instruc­
tional design people to develop their soft­
ware. Also, they, like other publishers, re­
ceive a large amount of unsolicited mate­
rial from people interested in publishing 
for the education market. 

The Dolphin 

Houghton Mifflin has made the most 
bold advance into educational course­
ware. They have swallowed Time Share 
Corp. (TSC), a software publisher. Stride, 

developed in 1979 byTSC, includes a math 
program for grades one to eight and a read-' 
ing program for grades four to s ix. The pro·, 
grams are designed to be used ei ther as 
drill and reinforcement exercises or as 
remediation exercises by the teacher. 
Stride also provides a management rou­
tine that c lassifies a st udent's progress. 

Houghton has also recently come out 
with an algebra program for grades eight 
to 10, an individualized computation skills 
program for grades seven to 12 and three 
books; one an introductory book, one on 
programming and a computer resource 
book for algebra students. 

Original ly , Stride was des igned for 
TSC's own hardware system, the TSC 
200/300. Though the software for Stride 
was recently adapted for use on the ir first 
microcomputer, the Dolphin, it is still 
available for the TSC 200/300. 

Robert Yo, Sr. Vice President of TSC, 
said that the Dolphin, introduced last Jan­
uary was spec ifica lly designed for class­
room use. Among its features are provis· 
ions for eight terminals and a memory of 
20 mil lion characters. In essence, it has 
t he power of a minicomputer but is small 
and compact. Yo said that any software 
that Houghton creates in the future will be 
adaptable to the Dolphin. 

Houghton Miff lin also distributes a 
hardware-software system called The An­
swer, an inst ructional support system for 
teachers. TSC developed the software for 
The Answer and the · hardware was pur­
chased f rom Basic Four. The Answer is 
capable of a number of duties; it scores 
tests, diagnoses skill weaknesses for an 
individual student, shows class progress, 
indicates how much a class has learned 
toward each objective of a test , and also 
handles basic clerical duties. 

TSC also produces a package for use in 
guidance offices which lists higher educa­
tion institutions and career opportunit ies 
under a number of categories. Originally 
designed for the large mainframes, TSC 
has recently adapted it for use on their 
micro. 

Addison Wesley, another well-known 
textbook publisher, also has an interest in 
the software market. They have a number 
of math packages that are planned for 
market ing next fall. They include: high 
school algebra and analysis, and junior 
high school and upper elementary arith­
metic . Originally written in Apple BASIC, 
they will also be available for the TRS-80 
and Commodore PET. 

Basically, Addison Wesley is sti ll re­
search ing the area, and was unwilling to 
comment specifically on what direct ion 
they w ill take. Carl Hesler, general 
manager of the business and professional 
division (a part of the hig her education 
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division) said, "because we've been in the 
computer science area since the mid-60s 
we know that the market is there and is 
reasonably large. More of our activity is 
centered around asking various questions 
about the direction of the market." 

Hayden Book Co. is perhaps the most 
involved of all of the publishers contacted. 
They have been serving the general com­
puter market for the past ten years. Con­
sequently, the people at Hayden are feel­
ing secure. 

Currently they only market two soft­
ware packages that are aimed at the ele­
mentary and secondary school level­
Crossbow, which familiarizes children 
with fractions, and Programming in Apple 
Integer BASIC. 

Hayden's market objective is to publ ish 
software for the computer hobbyist. How­
ever, they do plan to direct more of their 
material to the educational market, said 
Karen Nelson, chief editor of the comput­
er science division. For example, a book 
called I Speak BASIC is directed to the 
high school level and will be used initially 
with the TRS-80 and then the Apple. 

Nelson expressed many of the same 
sentiments as other publishers about the 
education market. It is difficult to get 
good education programs, Nelson said 
" People either know how to teach or they 
know how to program; it's very difficult to 
get the right combination. Many of the 
people who are trying to write educational 
software are not really making use of what 
the machines can do. Many of the pro­
grams we see ... look like book pages on 
the screen and in many cases they aren't 
much more than that. " 

Some Groundless Fears 

Perhaps an unspoken concern of many 
educators is the fear of being replaced by 
a computer. And there has been much 
comment directed towards the teacher 
who has a micro in his classroom and 
doesn't know how to use it, or feels threat­
ened by it. 

Of the publishers surveyed, most see 
the micro as a tool to help the teacher. 
Firstly, computers can perform clerical 
duties that consume a large percentage of 
a teacher's time. And secondly, the com­
puter's daily reports on students' perfor­
mance can leave more time for individual 
teacher-student interaction. 

Bowen of McGraw-Hill doesn't think 
that the textbook will ever be replaced. 
He sees the microcomputer as a tool 
rather than something that will supplant 
traditional education methods. "For in­
stance," said Bowen, "we know that text­
books work very well for a large body 
of students. We also know that some stu­
dents need additional assistance or need 

more chal lenge. This technology can be something about the world around you­
used to better identify those students and hopefully reading, how to count and 
gear teachers toward more individualized something about being a good citizen. Of 
instruction." course the rest is important, but has never 

The spokesperson for CBS was quick to been ranked as do or die." 
stress that the computer can't teach Rosato of Random House thinks that 
something that the student doesn't al­ the micro will become as common as the 
ready know; it can only reinforce. He went typewriter. However, "much of its signifi ­
on to say that there hasn't been much cance," said Rosato, "depends on good 
change in classroom techniques since the publishing, that is, designing good pro­
1800s. " People keep forgetting that the grams and marketing them effectively. It 
chief goal in going to school is learning depends on what we will allow educat ion­
how to get along with people and to learn al software to do." • 

Novice. Hobbyist. Educator Student Expert Sams Books 
con help you get oil the performance and features out of the 

TRS-80 tha t were built into it. The more you know a b out the 
hardware, software, tanguage, and programming involved with the TRS-80, 

the faster your computer will pay for itself 

THESE SAMS BOOKS WILL HELP YOU USE ALL THE TllS-80 FEATURES YOU 

PAIDFOll 


TRS-80 INTERFACING Books 1 & 2, By Jonathan A Titus Book 1 introduces the signals 

available w 1th1n rhe TRS-80 and how To use them to control e xternal dev1ces. Book 2 


explores more advanced interfacing techniques ttwt will a llow you to do real things that you 

didn't evM know your TRS-80 could do BOOK 1 No. 21633. $8.95. BOOK 2 No. 21739. 510.95 


TWO-VOLUME SET-Books 1 & 2 No 21765. $18.50 

Mostly BASIC: Applications for your TRS-80. By Howard Berenbon No 21788 $11.95. Contams over 

15 actual p rograms for home. entertainment. busmess. tmanc1ol and educational use on the 'TRS·80. 

2-80 MICROCOMPUTER HANDBOOK. By William Barden. Jr No. 21500 $8 95 The mo1e you know about 

the Z·80 mic rop rocessor-the hear t of the TRS-80 the more you can get out 

of your computer Here is everythmg you should know about the hardware. 

software and microcomputers built a round the Z-80. 

Z-80 MICROPROCESSOR PROGRAMMING & INTERFACING Books 1 & 2. By 

Elizabeth A. Nichols. Joseph C. Nichols. and Peter R Reny. Book 1 explores Z-80 

software and machine language programming. Book 2 addresses mterfacing 

d1g1tol circuits wtth the Z·80 CPU. PIP, a nd CTC chips BOOK 1 No 21609 $11.95. 

BOOK 2 No 21610 $14.95. TWO· VOLUME SET- Books 1 & 2 No. 21611 $24.95 


• Moil 10 Howard w. Sams & Co~ Inc~ '1300 West 62nd Street. PO Box 7092, lndmnapolts. IN 46206. (317) 298-5AOO : 

• Quantity e 
TRS-80 Interfacing- Book 1 . . No. 21633 s 8.95 

TRS-80 Interfacing - Book 2 No 21739 St0.95 
 ----: 
TWO-VOLUME SET - IRS-80 Interfacing Books 1 & 2 . No. 21765 $18.50 ----:Mostly BASIC: Applications for your TRS·80 No 21788 $11 .95 

2·80 Microcomputer Handbook No 21500 s 8.95 
----:2·80 Microprocessor Programming & Interlacing. Book 1 . • No 21609 $11.95 

Z·80 Microprocessor Programming & Interlacing Book 2 No 216 10 $14 95 
----:TWO-VOLUME SET-Z·80 Microproces.sor Programming a 

Interfacing Books 1 8t 2 No. 21611 $24 95 
Amount of order S---­

Add local sales tax wh~re o pphcoble S---­
Sh1pp1ng & handling cosfs $___2_00_ 

Tota! amounf of order $___ _0 Payment Enclosed ' j Check l Money Order 
(] VISA =:J Masterco rd Interbank No ------- (minimum credit cord purchase $10} 

Account No _ ___ _______________ _ Expiration Dote ______ 


Name (print) _____________ Signature------- ------ - ­

Address ------------------------- -------­
City State Zip----- ­

Prices sub1ect 10 change without notice All books ovo1lable from Sams 01str1Dutors; Bookstores. and Computer Stores Oller good 
1n u s A only. In Conodo. contact Lenbrook Industries Ltd . Scarborough. M 1 H. 1 H5. Ontario, Canada Offer e)(p1res 6 30 ~6078 ....................................................... 
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Now NRI takes you inside the 

world's mo~tpopular microcomputer


totra1n you at home as the 

new breed Of ~9mputerspecialist! 


NRI teams up with Radio Shack 
to teach you how to use, 

program and service 
microcomputers .... make you 

the complete technician. 
It's no longer enough to be just a 

programmer or a technician. With micro­
computers moving into the fabric of our 
lives (over200,000 of the TRS-80rM alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program­
mer gains practical knowledge of hard­
ware, enabling him to design simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily. 

OnlyNRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the NRI staff and 

...watch how circuits interact... interface 
, with other systems...gain a real insight 

into its nature. 
You also build test instruments and 

the NRI Discovery Lab,.- - - - - ­
performing over 6o I~ NRI Schools . . :~S'« ~~ . McGraw-Hill Continuing .~ 
Separate experunents Education Center .-~ 
in the process You ~J'J · 3939 Wisconsin Avenue ""'"" 

· C".""l • Washington,D.C. 200161earn how your i•n ~ No SALESMAN WUJ. CAU 
trouble-shooting I • Please check for one free catalog only. 

~-"*' 

Training Includes TRS-80 computer, transistorized 
volt-ohm meter, digital fftquency counter, 
and the NRI Discovery Lab with hundreds of tests 
and experiments. 

CfRS-80 is atrademark of the Radio Shackdivision of Tundy Corp.) 
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your instructor, answering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon­
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 

tools work, and gain D Computer Electronio; Including 0 Digital Electronio; • Electronic
de d Microcomputers Tuchnology • Basic Electronio;

greater un rstan - D TV/Audio/Video S}~tems Servicing 0 Small Engine Repair 
ing Of the informa- 0 Complete Communications Electronio; D Electrical Appliance Servicing
tion they give you with CB • FCC Licenses • Aircraft, D Automotive Mechanics 

. . Mobile,Marine Electronio; D Auto Air ConditioningBoth ffilCrocomputer o CB Specialisis Course 
D Air Conditioning,Refrigeration,& 

and equifment COme Heating including Solar Thchnology 
as part o your train­
ing for you to use Name (Please Print) Age 

and keep. Street 


City/State/Zip

Accredited by the Accrediting Commission of the National Home StudyCouncil 179-041 

Send for Free catalog••• 
No Salesman Will Call 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today, no salesman will ever botheryou. 
Keep up with the latest technology as you 
learn on the world's most popular computer. 
If coupon has been used, write to NRI 
Schools, 3939 WJSconsin Ave., Washington, 
D.C. 20016. 

- - - - "';...v-''~~ - - - - - ­
All career courses
approl'ed under GI Bill. 
o Check for details. 





''TOTAL COMMITMENT TO QUALITY, 

SATISFACTION AND SERVICE" 


From its inception, Apparat has emphasized Quality, 
Satisfaction, Service and Dependability, plus price 
consciousness, maintaining a reputation respected 
industry wide. 

Our continuing goal is to provide high quality pro­
ducts, technical support, equipment service and a 
total commitment to serving you, the microcomput­
er user; all at the best value possible for your money. 

We would like to thank each and every customer for 
making Apparat a leader in the industry and for 
allowing us to serve you. 

Apparat, Inc. is a dedicated group of professionals 
who manufacture, distribute and support many dif­
ferent hardware and software products for micro­
computers. Selling Apparat manufactured products 
and brand name merchandise for many years, Ap­
parat has grown at a dynamic pace, to become one 
of the leaders in the industry. 

MOST ORDERS SHIPPED UPS SURFACE - FREE 
All orders shipped within 2 business days ­

We will notify you if out of stock 

Use o ur free Order Desk number 1-800-525-7674 (except Co, Ak, Hi) 
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APPARAT SERVICE 

CENTER* 


Since the opening of ou r Denver Retail Store in late 
summer of 1980, APPARAT's highly trained, qual­
ified service personnel have quickly developed and 
maintained a reputation for fast, thorough service 
without sacrific ing quality. Our Service department 
takes pride in having equipment repaired, tested and 
back on its way to you within 48 hours of receipt, at 
reasonable rates for parts and labor, with customer 
satisfaction guaranteed. A partial list of equipment 
which APPARAT's service staff specializes in repair­
ing contains such names as: 

• APPLE 
• ANADEX 
• CENTRONICS 
• COMMODORE PET 
• DIABLO 
•EPSON 
• GENERAL ELECT. 
• HAZELTINE 
• HEATHKIT 
• LEAR SIEGLER 
• MICROPOLIS 
• MICROTERM 
• MPI 

• NEC SPINWRITER 
• OKIDATA 
• PERCOM 
• PERSCI 
• PERTEC 
• SHUGART 
•SIEMENS 
• SOROC 
•TANDON 
• TEAC 
•TEXAS INSTRUMENTS 
• TRS-80 
• WANGCO 

IMPORTANT: Prior to shipping, call APPARAT to get a 
Return Authorization Number, which greatly expedites 
your order. Be sure to display prominently. 

*Whether you purchased equipment from Apparat or 
elsewhere, let us solve your repair problems with fast, 
efficient, guaranteed service. 

Apparat Customer Service 1·303·7 41 -1778 



The TRS-80® Model II I is Radio Shack's exciting 

new personal and business computer, replacing its 

highly successful Model I. 


This fully expandable completely self-contained 

desk-top unit starts with a 4K Level I system and 

expands with your needs and with plenty of room for 

more memory. 


RS-232 communications interface (forLevel I) plus 

1500 baud tape input under the Model Ill BASIC are 

some of the many features. Most Model I applica­

tion software will run directly on the Model 111 under 

NEWDOS/80. 

Leve l I or Model Ill BASIC in ROM includes: 

• 	 4-48K memory 
• 	 1500 baud Model Il l BASIC only and 500 baud 

cassette interface 
• 	 Paralle l Printer Port 
• 	 RS-232 allows up to 4 mini disk drives providing 


up to 700K new bytes of storage each 

• 	Z80, 1.8 MHz Processor and 
• 	 64X 16 Screen 

4K Model Ill , Level I 
Cat# 1-308 ..... . ................... $665.00 
16K Model Ill , BASIC 
Cat# 1-174 . ............ ... . . ...... . $949.00 

48K Model 111 with two 40 track disk drives 
Cat# 1-1 55........................ $2370.00 

The TRS-80® Color Computer offers vivid color 
graphics for exc iting visual displays covering a wide 
range of applications from personal finance to fast­
moving action games via instant-load program pacs. 

Attaches easily to any color TV. Programming is in 
COLOR BASIC or the very powerful EXTENDED 

COLOR BASIC. Disk storage and other additions 
are available. The Color Computer features: 
• 	 Color BASIC or Extended Color BASIC in ROM 
• 	 4K to 16K memory 
• 	 1500 baud cassette interface 
• 	 RS-232 serial port 
• 	 Joysticks, printers, disk expansion 
• 	 6809E microprocessor and 
• 	32X16 screen 

Cat-#1-004. ............ ............. $375.00 

TRS-80® Model II, Radio Shack's top-of-the-line 
small business computer, includes an 8" floppy 
disk, and twice the operating speed of Model I. 
Inexpensive business related software and ac­
cou nting functions, plus SCRIPSIT® lets you put 
Model II to work immediately.ASSEMBLER, COBOL, 
FORTRAN, and BASIC compilers allow in-house 
programming. Can operate under CP/ M and MP/ M 
as a slave or single/ multi-station master. Features 
include: 
• 	32 K or 64K memory 
• 	 1 to 4, 8" Disk Drives (SOOK each, 600K each with 

CP/ M) 
• 	 Parallel Printer Port 
• Two RS-232C Serial Ports 
• 	 Processor - Z80A; 4MHz and 
• 	80X24 Screen 

Cat# 1-002........ ..... .. ......... $351 0.00 

Radio Shack announces a battery-operated fully 
programmable personal computer that fits in the 
palm of your hand! The Pocket Computer loads 
programs from cassettes, or by using a modified, 
feature-packed BASIC allows you to write your own, 
keeping memory intact with the power off. An in­
valuable tool for today's professional and business 
persons, the Pocket Computer features: 
• 	 BASIC Language in ROM 
• 	 1.9K Continuous Memory 
• 	Cassette storage with expansion interface 
•Two Chip Set - Processor and 
• 	 24 Character LCD Display 

Cat# 1-006 . ....... .... . ... . . ... ... . $225.00 

Use ou r f ree Order Desk number 1-800-525-7674 (except Co. Ak, Hi) 



PMC-80 MICROCOMPUTER 


An alternative to the TRS-80 Model I, Level II 
Computer. The PMC-80 Computer uses the 12K 
BASIC ROM from Microsoft which means it can run 
any BASIC program for the Model I from Radio 
Shack as well as programs from other software 
suppliers for the Model I. 

The PMC-80 comes with 16K RAM and a built-in 
cassette player. Its expansion bus is fully compat­
able with the peripherals available for the Model I 
such as the Expansion Interface which allows for 
RAM memory up to 48K, disk controller, disk drives, 
RS-232 and printer interfaces. 

The PMC-80 will run Apparat 's NEWDOS/ 80 and 
other Model I o perating systems. This new version 
of the PMC-80 now incorporates a complete set of 
arrow keys (left, right, up, down) and a clear key. 
Making the keyboard completely compatible with 
the Model I. 

FEATURES 

• 	Software compatible: Level II BASIC and SYS­
TEM tapes. 

• 	 Hardware compat ible: with PMC 40-pin Interface 
Adapter 

• 	Video output for both TV monitor and TV set (ch. 3) 
• 	 Unitized construction - just plug into power outlet 

and TV. 
• 	 Integrated cassette recorder has automatic vol­

ume control. 
• 	Complete operating, instruction and programm­

ing manuals. 

PMC-80 
Cat# 1-034 . .... .. . . ....... . . .. ..... $625.00 


Lower Case Model 
Cat# 1-035 ....... .. . . . .... . ....... . . $75.00 


Printer output 
Cat# 1-044 .. . . ................. .. .. . $95.00 


S-100 Bus Expander with disk, printer & RS-232 
interfaces 

Cat# 1-045 ........... ... ........... $399.00 

Fast load cassette Interface to 8000 baud 

Cat# 1-046 ......................... $149.00 


• 	 RS-232 and IEEE SWITCHING and MONITOR­
ING UNIT by Giltronix, Inc. Interface three to 
five devices to a single computer or terminal. 
Units maybe cascaded allowing interfacing of 
more than five devices. Optional monitoring of 
the basic handshaking signals is available. 

GRS-8 (Switch 8 common lines) 
Cat# 1-614. .. . . . . . . ... .. ......... $1 39.00 

GRS-24 (Switch 24 lines) 
Cat# 1-61 5 . ..... . ................ $1 79.00 

MODEL I: HARDWARE 
• 	 Model I Expansion Interface with 32K memory, 

increase your memory and add inte rfaces for 
printers and disk drives. 

Cat# 1-008 .. ...... ... ... . . . . . . . .... $449.00 

• 	 RS-232 Interface,for use with modems and serial 
printers. 

Cat# 1-035 . .... .. ...... . .... .. . ..... $99.00 

• 	 Lower Case M odification, generates word pro­
cessor type characters. 

Cat# 1-036 .......... . .. . ..... . . . . ... $59.00 


• 	 Level I to Level II ROM, upg rades the BASIC in 
ROM to the powerful Level II BASIC. 

Cat# 1-037 .. . ....... . . .... .. . . . . . . . $1 50.00 

• 	 Numeric Keypad, adds calculator style keys for 
fast 	entry of numeric data. 

Cat# 1-038 ....... ...... ...... . . . ... . $79.00 

• 	 Model I Carrying Case, protect your computer 
while transporting it. 

Cat# 1-039 . ..... . . .. . . . . . . . . . . ...... $75.00 

MODEL I OR MODEL Ill : SOFTWARE 
• 	 VISICALC 

Cat# 2-081 .......... .. . . . . .. . .. .... . $99.95 

•PROFILE 
Cat# 2-129 .. . .................. . .... $79.95 

• 	 MICROFILES 
Cat# 2-1 30 ...... ................. . . . $99.95 

• 	 VERSAFILE 
Cat# 2-131 .... . . . . . .. ... ..... . . ... . . $ 29.95 

• 	SCRIPSIT 
Cat# 2-066 . . ... ... . . . . . . . .... .. .. ... $99.95 

MODEL II: SOFTWARE 
•PROFILE II 

Cat# 2-1 32 ........ .... ............. $179.00 

• 	VERSAFILE 
. Cat# 2-133 ... ...... . ........ ... .... . $69.00 

• 	 SCRIPSIT II 
Cat# 2-134 ......... ... . . ...... . ... . $299.00 

Apparat Customer Service 1-303-7 41 -1 778 



NOW AVAILABLE FOR MODEL 111 

Apparat, Inc., annou nces the most powerful Disk 

Operating System for the TRS-8 0®. It has been 

designed for the sophisticated user and profes­

sional programmer who demands the ult imate in 

disk operating systems. 

NEWDOS/80 is upward compatible w ith NEW­

DOS 2. 1 and is supplied on Diskette, complete 

w ith enhanced NEWDOS + utility programs and 

documentat ion. Some of the NEWDOS/80 fea­

tures are: 


•	 New BASIC commands that support files with 
variable record lengths up to 4095 Bytes long. 

Mix or match disk drives. Supports any track 
count from 18 to 96. Uses 35, 40 or 80 track 5" 
min i disk drives or 8" disk drives, or any combi­
nation. 

• A 	security boot-up for BASIC or mach ine code 
application programs. User never sees "DOS 
READY" or"> READY" and is unable to "BREAK", 
clear screen, or issue any d irect BASIC state­
ment including "LI ST". 

• New editing commands that allow program lines 
to be deleted from one location and moved to 
another or to allow duplication of a program line 
with the deletion of the orig inal. 

• Enhanced and improved RENUMBER that al­
lows relocation of subroutines. 

•	 Powerful chanining commands. 

• Print Spooler. 
• DFG function; simultaneous striking of the D, F 

and G keys will allow the user to enter a mini-DOS 
to perform some DOS commands without dis­

turbing the resident program (e.g. D IR wh ile in 
Scr ipsit.) 

•Includes machine language Superzap/ 80 and 

Apparat 2.1 utilities. New Disassembler 


•Enter debug any ti me by pressing 123 keys. Also 
allows disk 1/0. 

• Diskette " Purge" command. 
• Specif iable system options (limited sysgen type 

commands). 

•Increased directory capacity. 

• Copv by fil e commands. 
MODEL I 
NEWDOS/80 w ith all of the NEWDOS + ut il ity 
programs, many of wh ich have been enhanced, is 
priced at just $149.00 and is available at most 
TRS-80 dealers. 

Cat# 2-0 1 0 ..... . . . .... .... . ... .... . . . $149.00 

MODEL Ill 
• The featu res of Model I on the Model Il l. 
• Offers double density for twice the storage cap­

acity of the Model I, NEWDOS/80 allows any mix 
of s ing le or dual s ided 40 or 80 track drives. 

•Most BASIC and many assembly language pro· 
grams written for the Model I w il l run without 
modificat ion on the Model Il l. Includes a copy 
utility to convert Model I si ng le density to Mode l 
Il l double density. 

Cat# 2-001 .... . ... ... .. . .. . $ 149.00 


NEWDOS/80 relies on t he TRSDOS and Disk 
Basic Reference Manual published by Radio 
Shack. NEWDOS/ 80 documentation supports its 
en hancements and upgrades on ly. 



give)'® "* • 
single wlume. ModlftcatJon patcheS to 
Newdos/80 expands the capability of 

,1 ·, slhgle density driv~~ ,so you'll have . 
': · ~'greater applicafioris'1'for your TRS-80 

model l.® "" 
Drives plug directly into an expan­

sion interface with no modification 
required so you can now have over 
1 megabyte of storage on-line with 
standard mini-floppy diskettes. Each 
drive has 316 free grans. for a total 
of 948, on a maximum of three 80 
track drives, which can be added to 
a TRS-80. 

Upgrading to double density is 
possible by running under most dou­
ble density controllers. (e.g. Percom's 
Doubler). 

These drives can "read" standard 35 
or 40 track diskettes with specia l soft­

ware that skips every other track. 
Drives come 


complete with 

case, power sup­

ply, interface cable 


and documentation 

including patches 


to Newdos/ 80. The drive mechanism is priced 
at on ly $699 (Cat. No. 1-705, specify I or Ill) . 

Now, at 579 bytes per buck, it just might be the 
answer to your storage problems. 

·~a,Apparat,lnc. 

440 l So. Tumarac Parkway. Denver, CO 80237 • (303) 74 I · 1778 

Now available for model Ill, 728K bytes of storage. 




DISK DRIVES 


•The TANDON TM 100 5% INCH FLOPPY DISK 
DRIVE is the drive mechanism used by Radio 
Shack in the TRS-80 model I and Ill computers. 
The patented double sided read/writ e head is the 
acknowledged industry standard, being used in 
more mini-floppy drives than any recording head. 
The TM 100 has field-proven dependabil ity with 
over 200,000 drives performing with unparalleled 
read/ write reliabil ity and data integrity. Apparat is 
pleased to offer these drives with power supply 
and chassis, fully checked out on the TRS-80 
Models I and Ill. 

MODEL I DISK DRIVES 

with power supply and chassis: 
40 TRACK 

Tandon single sided 
Cat# 1-702 ..... ..... .... .. ... ... ... $339.00 

Shugart single sided 
Cat# 1-701 ..... . . .... . .. ... .. ...... $339.00 

Tandon double sided 
Cat# 1-703 .... . . ..... .. ...... . ..... $499.00 

80 TRACK 
Tandon single sided 

Cat# 1-704 ... ....... .. ........... .. $549.00 
Tandon double sided 

Cat# 1-705 .. ........... . .. . ........ $699.00 

Two drive standard cable 
Cat# 1-714 ....... .. .. .. .. . .. . .. ..... $29.95 

Four drive standard cable 
Cat# 1-71 5 ......... .. .. ..... ........ $39.95 

Extender Cable 
Cat# 1-744 . . . ... ....... . ......... . . . $16.95 

MODEL Ill DISK DRIVES 
with external power supply, chassis and controller: 

40 TRACK 
Tandon single sided 

Cat# 1-732 . ....... ... .... . ... ...... $699.00 
Shugart single sided 

Cat# 1-733 . . .. ..... .... ..... ..... . . $699.00 
Tandon double sided 

Cat# 1-734 .... . .. .. . .. . .... ........ $759.00 

80 TRACK 

Tandon single sided 
Cat# 1-735 . .......... ..... . . ....... $849.00 

Tandon double sided 
Cat# 1-736 .......... . . . ............ $949.00 

Drive is mounted in a dual drive cabinet. Includes 
drive cable. 

Optional four drive cabinet with power supply 
Cat# 1-730 .. .. .. . ... .. ... Additional $59.00 

Use our free Order Desk number 1-80 0-525-7674 (except Co, Ak, Hi) 



DISK DRIVES 


Additional drives without chassis or power supply: 
Tandon single sided 40 Track 

Cat# 1-737 ......................... $259.00 
Shugart s ingle 40 Track 

Cat# 1-738 ................. ........ $259.00 
Tandon dual 40 Track 

Cat# 1-739 ........... .. . ........... $379.00 
Tandon single 80 Track 

Cat# 1-7 40 ..... . .. ... ...... ..... . .. $399.00 
Tandon dual 80 Track 

Cat# 1-7 41 ................... .. .... $499.00 

Internal disk drive kit. Includes chassis, controller, 
mount ing hardware and cables. 

Cat# 1-731 ......................... $449.00 
(Does not include disk drives. Select drives of 
you r choice from those above.) 

• 	SI NGLE DRIVE EXPANSION/TRIPLE CABINET­
The Model !l's attractive Shugart SA801 drive 
housed in a triple drive cabinet. (May a lso be 
used in a Model I 8" floppy disk) Self-contained 
power supply and cabling accommodates expan­
s ion to full complement of drives. 

Cat# 1-725 . ....... ....... ......... $1095.00 


• 	 DOUBLE DRIVE EXPANSION/TRIPLE CABINET 
Same as above with two Shugart eight inch 
drives. 

Cat# 1-726................ . ....... $ 1 545.00 


•TRIPLE 	DRIVE EXPANSION/ TRIPLE CABINET­
Same as above with three Shugart eight inch 
drives. 

Cat# 1-727........ . ...... . . .... . . . $1995.00 


•ADDITIONAL DRIVES for the EXPANSION/ 
TRIPLE CABIN ET. Power supply, cabling, case 
not included. 

Cat # 1-728 ............. ...... . . . ... $479.00 


WINCHESTER DISK DRIVES 
• 	 HARD DISK EXPANSION SYSTEM - CAMEO 10 

megabyte f ixed/removable hard disk expansio n 
system for the Model II . Includes hard disk, hard­
ware interfac ing, cabinet, and modifications for 
TRSDOS 

Cat# 1-729 ................ . .. . . . .. $6800.00 


• 	 Watch for our 5% Winchester Disk System with 
Controller, available in Spring/Summer 1981 . Op­
tional tape or floppy disk back-up. 

Apparat Cu stomer Service 1·30 3·74 1-1778 



PRINTERS 

(Free Cable with every Printer· Specify Computer Type)EPSON 

MX-80 
•The EPSON MX-80 is not only one of the least 

expensive of the parallel printers available from 
APPARAT, it is one of the most powerful! Com­
pare the MX-80's features with other printers 
around and you won't find another printer that 
offers so much for so little! The MX-80 has a 50 
million character life print head and can be replaced 
by the user for less than $30.00. It prints 96 
ASCII , 64 TRS-80 graphic, and 8 international 
characters in a crisp 9X 9 matrix which provides 
lower case descenders. The user can software 
select 40, 80, 66, or 132 colum n character sizes 
and the printer puts them on paper at a fast 80 
CPS bidirectionally with logic seeki ng! The MX-
80's bui lt in tractor feed mechanism will adjust 
from mailing label size up to 1O" wide paper. All of 
that plus front panel line and form feed control 
and a built in se lf-test mode. A new option soon to 
be available is an upgrade allowing high resolu­
tion dot matrix graphics!! Hard to believe that a 

AN AD EX 
DP-9500/ D P-9501 
• The DP-9500 and DP-9501 printers offer 132/ 158/ 

176 and 132/ 165/ 198/ 220 co lumn printing, re­
spectively, featuring the full standard ASCII 96 
character set as we ll as high-resolution graphics. 
The 650 million character life print head zips 
across the paper at a rate up to 200 CPS and the 
printer offers a standard 600 character Fl FO 
buffer with an additional 2K plug in buffer option 
avai lab le. The three ASCII compatible interfaces 
(parallel , RS-232-C, and 20 ma current loop) are 
standard providing fully software controllable 
features such as: 1.)6 or 8 lines per inch vertical 
spacing; 2.)Form length and width; 3.)Skip-over­
perforation; 4.)Auto line feed (on/ off) ; 5.)Vertical 
and horizontal tabs; 6.)Underlining; ?.)Charact er 
size; and much much more. Tractor feed is ad­
justable from 1.75 to 15.6 inches. Featuring front 
panel control of line and form feed, top-of-form 
setting, and a self-test feature that prints out a 
complete stat is of all se lectable functions. All of 
this and more, ava ilable from APPARAT for on ly: 
DP 9500 

Cat# 1-400 .... .. . . ........ . ....... $ 1399.00 
DP 9501 

Cat# 1-401..... . .. . . . ...... . ..... . $ 1399.00 

printer that offers so much forso little is avai lable! 
It is at APPARAT for on ly: 

Cat# 1-403 . . . . . .. ......... ........ . $645.00 

MX-70 
• 	 If the low price of the MX-80 is sti ll over you r 

budget, try the new MX-70. Many of the same 
features of the MX-80 such as 64 TRS-80 graph­
ics blocks and dot matrix graphics are sti ll offered 
but it prints a 5X7 matrix character at 80 CPS 
unidirectionally. EPSON removed the front panel 
line and form feed switches and lowered the 
price even more!! Available from APPARAT for 
only: 

Cat# 1-416 ................ . ....... . . $449.00 


•Watch for the announcement of a new "full size" 
printer from EPSON in the late spring. It will have 
all the features of the MX-80 but will accept up to 
15" wide paper!! Price expected to be under: 

$1000.00 

Use our free O rder Desk number 1-800-525-7674 (except Co . Ak, Hi) 



NEC SPINWRITER 

•For the person looking for a high quality word 

processing printer, APPARAT offers the perfect 
solution - the NEC Spinwriter! The Spinwriter is 
available as a serial (Model 5510) or parallel 
(Model 5530) printer that prints at up to 55 CPS. 
The Spinwriter's unique light-weight printing "thimble" 
is made of fiberglass reinforced plastic consist­
ing of 64 cylindrically arranged fingers. There are 
over 30 easily changeable thimbles available as 
well as an all black multi-strike film ribbon. If you 
are looking for the best in word processing print­
ers, look no further. Available at APPARAT for 
only: 

Cat# 1-405. . ................ . ..... $2549.00 


CENTRONICS 
737-1 
•Why not get the "Line Printer IV" at an APPARAT 

price? The 737-1 's 7X9 dot matrix produces a 
quality print at a much lower price that approach­
es the quality provided by an impact printer. This 
parallel printer offers up to 80 CPS with four 
character sizes including underlining and bidirec­
tional line feed control. The 737 offers friction 
feed or 9W' pin feed paper handling. The right 
margin justification mode allows near typeset 
quality at a low cost. See the FLEXTEXT ad for a 
sample print example. This highly popular printer 
is available from AP PARAT for only: 

Cat# 1-402 ... ... . . ... . ............. $839.00 


OKIDATA 
MICROLINE 80 
• Okidata's MICROLINE 80 offers a quality 9X7 

dot matrix head that is warranted for 200 million 
characters. It prints the full ASCII 96 character 
set and the full TRS-80 64 character graphics set 
at 80 CPS. The MICROLI NE 80 offers software 
controllable features such as 6 or 8 lines per inch 
as well as four character sizes. Paper can be 
either fri ction fed or pin fed and an optional 
tractor feed is available. It comes standard with a 
parallel port but an optional serial RS232 inter­
face is available. The Microline 80 is available for 
only: 

Cat# 1-404 .. .... ............ .. ..... $525.00 
Tractor feed option 

Cat# 1-408... .. ... .. .... . . ... . . .... . $130.00 
MICROLI NE Model 82 adds bidirectional print­
ing capabilities to the Model 80 

Cat# 1 -41 7 . .. ...................... $699.00 
MICROLINE Model 83 has 120 CPS bidirectional 
printing, 15 inch wide carriage and includes 
tractor feed. 

Cat# 1-418 ......... . .. . ........... $1 049.00 


Apparat Customer Service 1-303-7 41 -1778 



APPLE ADD-ON HARDWARE/SOFTWARE 


APPARAT 40X2DISK DRIVE 


•The 	APPARAT 40X2 DISK DRIVE is uniquely 
designed to deliver more than twice the storage 
capacity (205K) of a standard Apple disk drive 
while remaining compatible with the Apple II. At 
the hardware level by simply plugging into the 
standard Apple disk controller card . At the soft­
ware level any Apple software will operate the 
Apparat 40X2 in exactly the same manner. At the 
media level any disk written on an Apple drive 
can be read by the Apparat 40X2 and vice-versa. 
Therefore, DOS, PASCAL, FORTRAN, Z80 soft­
card, Visi-calc, etc., are applicable instantane­
ously. The Apparat 40X2 has its own integral 
power supply, reducing power drain and heat 
buildup-- two factors which seriously affect Apple's 

performance. It has a double headed drive with 
40 tracks per diskette side, the first 35 tracks 
corresponding to Apple's standard tracks. In ord­
er to use these extra tracks and the other side of 
the disk, special firmware is required, developed 
by Apparat, for use with Apple DOS 3.3. Firmware 
for use with DOS 3.2 and PASCAL is optional. 

Cat#: 1-724 .. . ........... .. . . . . .... $675.00 


* 	Also available: 
40 track single sided (102K) 

Cat# 1-7 42 .. ...... .. ............... $499.00 
80 track double sided (41 OK) 

Cat# 1-7 43 ............. . .... ... .... $839.00 

LANGUAGE SYSTEM 
•This package includes the Language Card, which 

allows apple users to take immediate advantage 
of the powerful Pascal Language as well as the 
Integer and Applesoft BASIC interpreters. The 
Language Card's 16K bytes of RAM memory 
electrically replaces the ROM firmware built into 
each Apple. Upon start-up, the RAM memory is 
automatically loaded from disk with the user's 
choice of language, then electrically protected 
from change. Includes diskettes containing a 
language selection "Hello" program, Pascal, Ap­
plesoft BASIC, and all reference manuals. 

Cat# 1-203 .............. ..... . .. . . . $495.00 


APPLESOFT FIRMWARE CARD 
The Applesoft Firmware Card provides access 
to the library of programs written in the ex­
tended BASIC language. It contains hardware 
and software controls to allow it to electrically 
replace the existing Integer BASIC firmware in 
Apple 11 computers. 
Cat# 1-205 ....... . ................. $200.00 

INTEGER BASIC FIRMWARE CARD 
This card provides access to a library of pro­
grams written in the Integer BASIC language. It 
contains hardware and software ·controls to 
allow it to electrically replace the existing 
Applesoft BASIC firmware in Apple II Plus 
computers. 
Cat# 1-204 ... . . . ... . .............. $200.00 

PROGRAMMERS AID #1 
• 	Apple developed this set of ROM-based program 

routines to make it even easierforyou to program 
in integer BASIC. The Programmer's Aid #1 in­
cludes Renumbering, Merging, Tape Verification, 
Memory Test, Musical Note Generation, and High­
Resolution Graphics routines. An added bonus is 
the ability to relocate 6502 machine-language 
programs. This ROM is available for the original 
Apple II only. Apple II Plus owners must purchase 
the new Integer BASIC Firmware Card which 
includes the Programmer's Aid # 1. 

Cat# 1-277 .............. .... ... ... .. $50.00 


DOS 3.3 TOOL KIT 
• 	 Includes the Applesoft Tool Kit and the Assem­

bler/Editor to help utilize the full capabilities of 
the Apple II. This Kit is intended for the Exper­
ienced DOS 3.3 user (will not work on DOS 3.2). 
Also has the Hi-Res Character Generater, the 
Relocating Loader, and three demonstration pro­
grams. 

Cat# 2-411 .. . . . . . . ................. . $75.00 


CENTRONICS PARALLEL INTERFACE 
•The Centronics Parallel Interface Card includes 

cable and connector. Will interface with almost 
any printer that uses the Centronics parallel 
interface. 

Cat# 1-207 . . .. .... . ................ $225.00 


Use our free Order Desk number 1-800-525-7674 (except Co, Ak, Hi) 



PARALLEL PRINTER INTERFACE 

• 	 Designed to be used with printers that have 

parallel interfaces, it can also be used as a gen­
eral 8-bit parallel output port. Selection from 40 
to 255 column output and simultaneous output 
to printer and screen. 

Cat# 1-206 . ................. ....... $180.00 


COMMUNICATIONS INTERFACE 
• Allows the Apple to be connected to a modem for 

use as a terminal in either full or half-duplex 
modes at e ither 11Oor300 baud. A perfect mate 
for the Novation CAT modem, the Com Card 
allows you to transfer programs over the phone. 

Cat# 1-224 ..................... ... . $225.00 


RS232 SERIAL INTERFACE 
• 	 Designed specifically for high-speed printers, 

though it can also be used for half-duplex com­
munications at rates from 75 to 19,200 baud. It 
can automati cally add a line feed to a carriage 
return or a carriage return delay to aid in inter­
facing almost any printer with serial interface. 
Input for the Apple II can be t aken either from an 
external device, or from the Apple's keyboard, or 
from both sim ultaneously. 

Cat# 1-2 23 .................... . .... $39.95 


WIREWRAP PROTOTYPING INTERFACE 
CARD 

• 	Construct your own custom-designed interface 
ci rcuits to plug into the Apple II bus. 

Cat# 1-225 ......... .. . ....... ... ... . $39.95 

MICROSOFT RAM CARD 
• 	Add 16K RAM to you Apple 11 with the addition of 

thi s card. Used in conjunction with the Microsoft 
Softcard, this card allows usage of 56K CP/ M. 
Also allows loading of Integer BASIC from stand­
ard DOS 3.3 System Master, just as if there was a 
Language Card. 

Cat# 1-218 ....... ...... ...... ... ... $ 195.00 


MICROSO FT SOFTCARD 

• 	 Add the capabilities of running Z80 Micropro­

cesssor programs on your Apple. Includes CP/ M 
2.2 and Microsoft BASIC 5.0 which meets the 
ANSI qualifications for BASIC. CP/ M is the most 
widely supported operating system available for 
personal computers. With the addition of the 
softcard, CP/M appl ication programs can easily 
be run on the Apple. 

Cat# 1-217 ... ...................... $349.00 


VERSAWRITER DRAWING TABLET 
• 	VersaWriter is an inexpensive alternative to the 

Apple Graphics Tablet that allows for creation of 
full-color, high resolution graphic images. Im­
ages may be stored on disk, rotated, shrunk, 
en larged, or even imbedded in programs. In­
cludes two diskettes containing plotting and ap­
plications software. Requires at least 32K. 

Cat# 1-226 .......... . .............. $252.00 


LEEDEX MONITORS 
• Three different 12" B/ W monitors and a Color 

monitor that are designed for professionals and 
priced for the hobbvst. These highly rel iable 
monitors feature a 12 MHz bandwidth for an 80 
X 24 li ne display capability. The solid state cir­
cuitry assures a sharp, stable, and trouble free 
picture. 

VIDEO 100: Sturdy, lightweight plastic cabinet 
Cat# 1-609 ......... ............ .... $ 1 69.00 

VID EO 100-6: Same as the 100 but Green 
Phosphor 

Cat# 1-610 ................ . . . ..... . $189.00 
VIDEO 1 00-80: Rugged metal cabinet with mount­
ing capability for a floppy disk drive and space 
for an 11 " X 14" PC board for custom designed 
electronics. 

Cat# 1-611 .......... . ... .... ....... $ 199.00 
COLOR MONITOR: 13" High Resolution Solid 
State monitor 

Cat# 1-61 2 . ........ .. .. . ..... ...... $399.00 


SUP R MOD II 
•The Sup R Mod II TV Interface plugs directly into 

your Apple II or Apple II Plus and allows you to 
use a standard color or B/ W TV for your display. 
Operating on UHF channel 33, the package 
includes a coax ial cable and antenna transform­
er to insure safe isolation with a standard home 
TV set. Requ ires assembly 

Cat# 1-208 . ........ . .. .............. $29.95 


Apparat Customer Service 1-303-7 41 -1778 



BLUEBOOK SERIES 


QUALITY 


That elusive essence of professionalism which takes 
years to acquire has been captured once again by 
APPARAT's quest for excellence in an innovative 
series called BLUEBOOK. Reasonably priced hard­
ware and software packages including advanced 
word processing, intelligent software packages and 
professional accounting systems (to illustrate just 
the tip of the iceberg) proudly stand beside N EWDOS/ 
80 and APEX as powerful tools for TRS-80, APPLE, 
CP/ M and MP/ M systems. APPARAT is QUALITY. 
And we're proving it everyday with products pre­
sented in the BLUEBOOK series. 

• 	TRS-80 BUS EXTENDER provides six slots sup­
porting cards up to 3X 5 inches. Can be connec­
ted to the TRS-80 Models I and Ill , enabling 
optional hardware additions. Connectors, 5 and 
1 2 volt power supply, and an attractive metal 
case are provided. Specify Model I or Ill for 
appropriate cables. (NOTE: Most APPARAT hard­
ware add ons for the TRS-80 can be plugged into 
the Bus Extender). 
TRS-80 

Cat# 1-025 ... .... ...... ...... ...... $1 69.00 

• 	 DATA SEPARATOR eliminates disk data errors 
which can occur on the TRS-80 Model I, espe­
c ially in the densely packed inner tracks. One 
reason for these errors is the inability of an 
internal circuit in the FD 1771 disk controller chip 
to function properly under some circumstances. 
APPARAT'S DATA SEPARATOR simply plugs into 
the expansion interface and solves the problem. 
No modifications are required to your Model I 
hardware or software. 
TRS-80 

Cat# 1-027 .... ......... .... ....... .. $29.95 


• 	 PROM BLASTER programs 25XXand 27XX parts 
in the 1 to 4K range as well as single (5V) and 
multi-voltage types by using a 16 pin jumper 
which configures the programmer to the ap­
propriate PROM type. A zero insertion force 
socket is provided for the PROM. Utility routines 
are provided for each PROM type to read, write 
and verify from/ to any range of memory. On ly a 
portion of a PROM may be written enabling 
programming even if it is not blank. 
TRS-80 

Cat# 1-022 . .... . .. . ....... ... ...... $149.00 
Apple 

Cat# 1-220 ..... .. ........ . . ...... . . $149.00 

• 	 CLOCK CALENDAR/ APPOINTMENT SCHEDULE 
provides clock/ calendar funct ions of hr/ min/sec 
in a 12 hr format (AM or PM) and mo/ day/ yr/ day of 
week, with (and here's the difference!) user's 
choice of two output modes, program requesting 
time/ date, or time/ date c an be DMAed and au­
tomati cally displayed. ALSO includes capabi lity 
of setting approximately 100 t ime/ dates which 
cause an interrupt upon matching time/date of 
theclock/ calendar. A BASIC program can main­
tain an appointment schedule for one or more 
people, or alert persons to perform certain tasks. 
TRS-80 

Cat# 1-021 . . ........... ... . . ... .. .. $1 69.00 
Apple 

Cat# 1-219 .. .. . . . . .... . .. . .. .... . . . $169.00 

• 	 REAL TIME EXPERIMENTOR MULTI-PROCESSOR 
contains a National COPS 402 processorwith 20 
1/0 lines, serial 1/ 0 , counter, 2716 PROM with 
2048 bytes fo r program instructions and 1064 
nibles (4 bits) of RAM. Included is a cross assem­
bler and sample program source showing utility 
routines which handle 1/0 , memory, and other 
features. The COPS 402 may be read from or 
written to, may interrupt,or DMA (on Apple} to any 
place in the memory of the processor. May be 
used for any real time or process control requ ire­
ments by incorporating a clock/ timer routine. 
TRS-80 

Cat# 1-023 .. ...... . . .. .. .......... . $159.00 
Apple 

Cat# 1-221 ... . ......... .......... . . $159.00 

Use ou r free Order Desk number 1-800-525-7674 (except Co. Ak, Hi) 



• 	 SPEECH 1/0 HARDWARE MODULES which al­
low speech (using a phoneme generator), Morse 
code, or alphanumeric data to be entered, digit ­
ized, stored, and reproduced will soon be avail­
able with applications for games, business, com­
munications and many other activities. Support 
software is included with many application soft­
ware packages available. Watch for announce­
ments concerning applications and availability 
(for TRS-80 and Apple). Custom programming of 
voice output for commercial use will be offered. 

• APPARAT'S SCIENTIFIC ARITHMETIC PROCES­
SOR (ASAP) provides faster processing of scien­
tific functions when vo lume of calculations (num­
ber crunching) is beyond the computer's capaci­
ty during an acceptable time period. Handles 
interger or floating point numbers to 9112 digits of 
accuracy. Available a re the following scientific 
functions: sin, cosin, tangent, logs, square root 
and many more. 

Software designed t o interface ASAP functions 
into BASIC or assembly language programs are 
provided. 
TRS-80 

Cat# 1-024 . .... ................. ... $399.00 
Apple 

Cat# 1-222 ...... ....... ............ $349.00 

• 	 INTEGRATED SALES & INVENTORY: A total Man­
ufacturer's Inventory Control System. Easy to 
use modular construction allows interfacing with 
Invoicing and Accounts Receivable. Manages 
inventory, sales and receivables with ease. Com­
fortably handles inventory as products comprised 
of components contained in the inventory. The 
system consists of the following modules which 
may be purchased separately: 

Invoic ing and Sales Subsystem 
Model I/ Ill 

Cat# 2-188 .......... .. . . . .. .... .. .. $175.00 
Model II 

Cat# 2-119 .... ....... .......... ... . $250.00 
Apple Model 11 

Cat# 2-427 .................... ..... $175.00 

Manufacturing Inventory Control Subsystem 
Model I/ Ill 

Cat# 2-120 .................. . .... .. $175.00 

Model II 

Cat# 2-121 .. ....................... $250.00 

Apple Model II 

Cat# 2-428 ......................... $175.00 

Accounts Receivable with Labeling Subsystem 
Model I/ Ill 

Cat# 2-122 ........ . ................ $200.00 


Model II 
Cat# 2-123 .. ..... ....... ....... .... $300.00 

Apple Model II 
Cat# 2-429 ................... ...... $200.00 

Integrated Sales and Inventory System 
Model I/ Ill 

Cat# 2-124 ......... ........ . ..... .. $500.00 
Model II 

Cat# 2-125 ............. .... ........ $700.00 
Apple Model II 

Cat# 2-430 ......................... $500.00 

• 	 PASCAL LEDGER is a collection of programs 
that allows the user to have a complete comput­
erized General Ledger system. It performs most 
of the tasks usually associated with computerized 
versions of the General Ledger system including: 
Up to 250 User Definable Accounts - Financia l 
Reporting - Transaction Entry - Automatic Post­
ing - Password Protection - Customization of 
Printer and Screen Characteristics for Turn-Key 
operation. 

Included in the PASCAL LEDGER are the two 
system diskettes and complete documentation 
that shows step-by-step useage of the Pascal 
Ledger including Normal Daily Cycle, End-of­
Week Cycle, End-of-Month Cycle, End-of-Quarter 
Cycle, End-of-Year Cycle. This General Ledger 
system is complete ly menu driven and does not 
require ANY computer programming knowledge. 
Comes already personalized with the user's com­
pany name installed on the system disks. 

Cat# 2-431 for Apple II .. ... .......... $149.00 


• C-WRITE is a CPA Client Write-Up System de­
signed for use by professional accountants. Not a 
"warmed over" in house accounting system; this 
is a full accountants system designed for client 
batch entry. CP/M 8" standard dis k. 

Cat# 2-821 .......... . .............. $799.00 


•	 "BIONIC BASIC" selectively implants modules 
directly into your Basic, s ignificantly increasing 
its power and usefulness. You may choose any of 
the following implants or use all, as you see fit. 

BASIC STARTER PACKAGE, FEATURES 
A flashing and/or repeating cursor, with user­
definable repeat rate & cursor character, and 
ability to switch the cursor and repeat on and off. 

Move information from one area of memory to 
another, such as from screen to protected memory. 

Apparat Customer Service 1-303-74 1-1778 



Chain programs- Run or load a new program with 
previous program variables intact. 

Labels and numeric instructions with GOTO or 
GOSUB statements. 

Change strings from upper to lower case and 
vice-versa. 

Alterthe " RESTORE" command allowing specific 
line reading instead of the program's first data 
statement. 

Two other BIONIC BASIC packages are also avail­
able: 

"Editing Features" package allows you to: Search 
program text for a specific string or Basic key­
word, move blocks of lines within a program, and 
compress resident programs by deleting unwanted 
spaces and remarks. 

"Array Features" package allows you to: Re­
dimension arrays, search an array for a specific 
entry, and sort any one-dir;nensional array, nu­
meric or string, in ascending or descending order. 
(This sort is fast-one hundred items in less than a 
second!) 

But the best feature of BIONIC BASIC is its modul­
arity. You need only install those modules you want 
to install. If you find you do not need a particular 
modu le you can "pull" it at any time. 

BIONIC BASIC starter package 
Cat# 2-100 For TRS-80 Model I. .... . $49.95 

Editing Package 
Cat# 2-101 .. ............... . ... .... . $19.95 

Array Package 
Cat# 2-102 .. .. ...................... $19.95 

Special Offer - all three packages only 
Cat# 2-103. . . .. . .. . . ... .... . . . . . .... $74.95 

STOCK ANALYSIS is a user oriented set of programs 
for analyzing the following: 
• The potential new and probable risk ratio of 

specific stocks 
• The overbought/oversold condition of specific 

stocks. 
• The overbought/oversold condition of the market 

in general. 
• The running averages for specific stocks or for 

the Dow Jones Averages. 
These routines will help you select stocks which 
meet your investment objectives. 

Cat# 2-127 For TRS-80 .............. $49.95 


• TRS-80 VOCAL SYNTHESIZER generates sounds 
from data files for the TRS-80 Synthesizer. Three 
output modes are available: Morse code, Spelled 
(both operate character by character), or Spoken 
(pronounces English or foreign language). Amaz­
ing results, considering the limitations of spelling 
versus pronunciation. (NOTE: Will also work with 
the Apparat synthesizer to be announced early 
summer.) 

Cat# 1-026 ...... . ... ............ .. .. $49.00 


• NEWTRIEVE 	replaces your BASIC sequential 
search with a machine language program. NEW­
TRIEVE is designed to be installed in any BASIC 
program that requires sequential searching of 
random access files for a particular string. NEW­
TRIEVE can search through 25,000 characters 
from the disk file to locate the string in question 
and identify the disk file record in which it is 
located in less than asecond. Includes all docu­
mentation and sample programs. Also includes a 
utility program which simplifies installing NEW­
TRIEVE into your BASIC programs. 

Cat# 2-090 For TRS-80 .............. $49.95 


•SMARTTERMINAL 80, an advanced, f iexible,and 
unique program to make your TRS-80 an intelli­
gent terminal for communicating with another 
TRS-80, FORUM 80's'", THE SOURCE"', MICRO­
N ET'", or any sophisticated mainframe system 
available to you. 

Manuscripts, documents, etc., may be prepared 
for off-line transmission on-line in block form or in 
prompted iine-by-line form. 

SMART TERMINAL 80 will transmit and receive 
BASIC programs and Editor-Assembler files. It 
transmits not one but two auto log-on messages 
and incorporates a lower case driver which may 
be toggled on or off. It will open or close your 
buffer automatically or manually for storage of 
incoming data or for transmission generation, 
detect key-bounce, and you may format your 
screen for the line length YOU desire without 
regard for the line length tranmited by the other 
system. 

SMART TERMINAL 80 can store more than 30K 
bytes of data in your memory depending on your 
systeni size. You may redefine keys in order to 
send special codes required by some. systems 
such as the square brackets required by MICR­
ONET. Everything coming in or going out may 
be sent to your printer when you command it. 
Communications protocol and parameters are at 
your fingertips and may be selected at w ill, in­
cluding full or half duplex. 

Use our free Order Desk number 1-800-525-7674 (except Co, Ak, Hi) 



SMART TERMINAL 80 stands alone as a unique 
communications package and when combined 
with THE APPARAT CONNECTION will end your 
communication problems. 

Cat# 2-1 04 .. . .. ................. . . .. $79.00 


• FLEXTEXT II supports the NEC 5510/ 5520 Serial 
and the NEC 5530 Parallel Spinwriters while im­
plementing all of the SCRIPSIT II special printing 
features, such as: space, word, and character 
justification, boldface, superscript, subscript, multi­
column printing, single and double underlining, 
overstrike, strike-through, and SWAP. Also, FLEX­
TEXT 11 allows alternate character sets (such as 
italics) available on some Spinwriter print thimbles, 
and switching between 1 O and 1 2 pitch spacing 
during printing. FLEXTEXT II is self contained, 
requiring no modification to SCRIPSIT II while it 
performs the initialization of the TRSDOS paral­
lel or serial (also configuring the Model 11,Channel 
B, RS232-C) printer drivers. Available for the 
Model II and Spinwriter. 

Cat# 2-106 .. .. . . . ...... ... ... .. . .. . . $29.00 


The TRS-80 Pocket Computer has been described 
as a solution looking for an application. Apparat 
announces the first in a series of applicat ion pack­
ages for the TRS-80 Pocket Computer - its Pocket ­
80® series. 

The first offering in the Pocket-80 series is a games 
package. Games are not only fun, they are an intro­
duction to what a computer-any computer-can do. 
The Pocket-80 Games Package will include: 
• Guess - Guess the secret number. Not a sophisti ­

cated game by any means, Guess is included 
mainly to show how to simulate random numbers 
on the Pocket Computer. 

• Hamurabi - The classic game where you rule the 
kingdom of Sumeria. This program, which will fit 
snugly into a 4K TRS-80 Model I, Level I, shows 
just how much you can get into a pocket computer! 

• 	Safecracker - Another "Guess the Number" type 
game, this one has a twist;your mission is to open 
a safe, which could contain anything from the 
secret plans you came for to officer O'Malley of 
the FBI! 

• Pig - A dice game that's fun, but watch out! The 
pocket computer is hard to beat! 

• Psych - This one is also hard to beat; the Pocket 
Computer begins by randomly choosing "heads" 
or "tails", but as it goes along it begins making its 
decisions based on what you have guessed before. 

Cat# 2-107 ... . ...................... $14.95 


• 	 CMDX PROCESSOR functions as an extension 
to the TRS-80 Model I and Ill 16K computers. 
Although it is usable on disk systems, it is 
especially designed for cassette only units.GMO 
(X) adds 10 commands to Level II or BASIC Ill 
systems; string search, hexdecimal conversions, 
memory & variable displays, renumber, alter 
RAM, etc. 

Cat# 2-128 ... . . . .......... ........ $24.95 


THE EXTENDER by Scott Knaster. With Apparat's 
new Apple software package, The Extender, you 
can use the full power of PAI NT USING from Apple­
soft, determine the amount of free space remaining 
on a diskette from within your programs, generate 
automatic line numbers, and much more. 

The Extender provides 15 powerful statements and 
functions to make Applesoft programming easier. 
These commands add to your capability in business 
applications, graphics, debugging, disk manage­
ment, and advanced programming. 

Here is a brief description of some of the commands 
provided by The Extender: 

• PAI NT USNG - Easily formats output in columns, 
with automatic rounding , floating dollar sign, as­
terisk fill, preceding or trailing sign, and more 
features than any other similar system. 

• AUT 	- Provides computer-generated automatic 
line numbers. 

• 	 DEC and HEX - Provide built-in conversion be­
tween hex and decimal. These functions can be 
used with POKE, PEEK, and CALL statements for 
easy programming. 

• DISKFR - Instantly computes the amount of disk 
space free on any standard DOS 3.2.1 or 3.3 
diskette. 

• 	EDIT-Allows easier editing of Applesoft program 
lines by providing full-width listings. Eliminates 
typing POKE 33,33 to eliminate spaces. 

The Extender works with your Applesoft programs 
by using the '&' command. Just boot with the Ex­
tender disk, the run , edit, or change your programs 
as usual, with all the power of these 15 additions at 
your fingertips. 

The Extender comes on a 3.2.1 diskette and is fully 
compatible with both DOS versions 3.2. 1 and 3.3. 
The Extender requ ires an App le II or Apple II Plus 
with at least 32K, Applesoft in ROM or Language 
System, and a minimum of one disk drive. 

Complete documentation is included with exam­
ples of usage for clarity and ease of implementa­
tion. 

Cat# 2-41 0 ..................... . .. . . $49.00 


Apparat Customer Serv ice 1-303-74 1-1778 



APPARA T ANNOUNCES A :t---1:ERGER 

rrHE 737 LINE PRINTER AND SCRIPSIT tl'I 

Do you 0 1/\!n a TRS-80tM Model I computer and the SCRIPSITtl'I Word P rocessing 
System? Do you own a Radio Shack LP IV (Centron~cs 7:37-1 ) line prin ter ·~· Are you 
frus trated because you are unable to utilize the diverse capabilities of your 7::::7-1 
line printer wit h SCRIPSITtM.~, 

If your answer is "yes" to all of the above, APPARAT has a nearly perfect solution. 
APPARAT in troduce s FLEX TEXT 1 a product that brings SCRIPSITtM and t he 7·;:7- : 
printer together . 

FLE XTEX(i is a software appen dage t o SCRIPSITtM that s upp orts t he use of all 
SCRIPSIT l'I provid ed print formats while exercising many expanded feat ixes of Hie 
7 ::::7- 1 pnnt er . Together, SCRIPSITll'I and FLEXTEXT make possible the dymamic 
selection of! 

*The prop ort ional characte r set in normal and e xtend ed 
modes. 

* The COMpressed characte r· set in norMal arid e~-~tended MOdes. 

* Right justifi e d fo r ma.tting us i ng the proportional o r coMpressed 
char acter sets (normal or extended modes). 

* Underlinin g in any o f t he SCRIPSITtM selectab le fo ( mats, a nd 
FLEXTEXT selectable character set s . 

. ~ superscripts .* Your ch01ce ot or b . t in any supported char acte r 
set. su · scnp s 

* The i n t e r mixing a nd. combining of the expanded 737-1 featu res 
anywr1ere within a document, 

This SCRIPSITtM and 737-1 line print e r merging is possible now througt-1APFARAT. 
FLEXTEXT can be purchased for ! 

$ -,.-~95
..:- :-:: ­

Note: You must own SCRIPSITt Mto use FLEXTEXT. FLE XTE XT is a stand-alone 
program act iv ated by a modified SCRIPSITtM "PRINT" command <the modifi cation is 
programrnatically performed - no accident prone manual "zapping" is r equired ). No 
SCRIPSITtM documentation is provided. 

FLE XTEXT use r equi r es at least 1 disk dr ive and a TRS DOS t ype operating syste m 
(preferably NEWDOS / t:O with its MI~I DOS feat ure, allowing DIR and other DOS 
commands while the resident SCRIPSIT Mfile remains undisturbed ), 

This ad vertisement was produced usin g SCRI PSITt"' and FLE XTE XT, d r iving a 
Centronics 737-1 line printer. 

tMA registered t r ademark of The Tandy Corporation. 

Use our f ree Order Desk number 1·800·525-7674 (except Co, Ak, Hi) 



MICROPERIPHERAL CORPORATION 

SERVING YOUR COMMUNICATION NEEDS 

THE CONNECTION 
A series of direct connect modems with auto an­
swer, receive and/or dial capabilities 

• The Apparat Connection (Microconnection) el­
iminates need fo r an expansion interface and/or 
an RS232 board by decoding the TRS-80 bus and 
creating an RS232 port. Provides serial printer 
output. Requires software written for Z80 port 
208, and an adapter cable for the Model Ill. 

Cat# 1-028 ............ . ............ $249.00 


• 	 RS232 CONNECTION replaces obsolete acous­
tic coupled modems on any system having an 
RS232 serial 1/0 port. Requires RS232 cable. 

Cat# 1-029 . ... ......... ........... . $199.95 


• 	COLOR CONNECTION converts Radio Shack 
Color Computer into a communications terminal 
providing serial printer output. Additional mem­
ory or extended BASIC not required. Cables 
provided. 

Cat# 1-030 .. . ... .. .. ............... $1 99.00 


•AUTO CONNECTION (option) permits CONNEC­
TIONS (except Color) to answer the telephone 
and/ or dial numbers automatically. Dialer de­
monstration program provided. 

Cat# 1-031 ........... . .............. $79.95 


• 	 EUROPEAN CONNECTION (option) modifies a­
bove units for European Standards. 

Cat# 1-032 .......................... $29.00 

• 	 MODEL 111 ADAPTER cable converts Model Ill 50 
pin bus to 40 pins, used by Model I peripherals. 

Cat# 1-033 ....... . . . .. .... .......... $29.00 

• 	 RS232 CABLE, four foot ribbon cable terminates 
with 	25 pin male DB25 plugs. 

Cat# 1-7 20 ......... ......... ..... ... $24.00 

Microperipheral Corp. offers one of the most com­
plete lines of communication hardware and soft­
ware available in the microcomputer industry. 

Besides the above Connections, other models are 
available for the Apple, Atari and other micro com­
puters. 

CONNECTION SOFTWARE SUPPORT 
MANUAL TERMINAL PROGRAMS (Specify Mod­
el I or 111, with or without RS232, or Color) 

• 	 KEYCOM permits communications between your 
TRS-80 and virtually any other computer. Con­
verts Level I, 4K, and Level II, 48K. 

Cat# 2-112 . .................. .... ... $19.95 


• 	AUTOCOM is a user modified or expanded BAS­
IC program with autodial routine (N/ A for Color 
Computer). 

Cat# 2-113 .......... .. ...... ....... . $14.95 


•TYPER 	routes LIST and LPRINT commands to 
serial printer connection for APPARAT/ MICRO­
CONNECTION or Color Computer. 

Cat# 2-114 ........ ... . . .. . ....... ... $19.95 


•SMART TERMINAL 80 is a flexible, unique pro­
gram making your TRS-80 an intelligent terminal 
for communicating with any sophisticated main­
frame system. Messages, manuscripts, documents, 
etc., may be prepared off-line for transmission, 
on-line in block form, or in prompted line-by-line 
form. Some of the many features are: Transmit 
and receive BASIC programs and Editor-Assembler 
files, transmit two auto log-on messages, auto­
matic or manual storage of incoming data or 
transmission, auto repeat key, the ability to format 
line length you desire disregarding the transmitted 
line length, storage of more than 30K bytes of 
data in your memory (depending on system size), 
redefinable keys in order to send special codes, 
printer accessability to incoming and outgoing 
data, and communications protocol and parame­
ters, including full or half duplex, at your finger­
tips. The SMART TERMINAL80 is a stand alone 
communications package, or can be combined 
with THE APPARAT CONNECTION for all your 
communication needs. 

Cat# 2-104 ....... .. .. ... ......... ... $79.00 


Apparat Customer Service 1-303-741·1778 



COMPUTING POWER 


MULTI· USER NETWORKING FOR THE TRS-80 AND APPLE 

**A COMPLETE, YET ECONOMICAL SYSTEM** 


($6,999 for a system having 1.2 megabytes of disk storage and four 64K user stations) 


IFYOU NEEDANYOFTHE FOLLOWING, OUR MULTI-USER NETWORKING SYSTEM IS FOR YOU 

* MORE THAN ONE COMPUTER 
*COMMON ACCESS TO THE SAME DATA FILES 
*PROGRAM DEVELOPMENT WHILE PERFORMING ONGOING APPLICATIONS 
* ACCESS TO DIVERSIFIED APPLICATION SOFTWARE PACKAGES 

*MINIMUM COST FOR MAXIMUM PERFORMANCE AND CAPACITY 


FEATURES 
SOFTWARE 

• 	 MP/ M'" with CP NET'" provides mult-user net­
work system control. 

• 	 Each user station operates CP/M (Note: a Model 
I or Ill TRS-80 may also operate in a standalone 
mode under NEWDOS, TRSDOS'" or any comp­
arable operating system.) 

• 	 Since MP/ Mand CP/M are the most widely used 
network and sing le user operating systems, re­
spectively, an extensive select ion of commercial 
quality application software packages are avail­
able. 

HARDWARE 
• 	 The network control station is a 4 megahertz Z80 

based system. Using MP/M,the controllershares 
disk and printer resources (the most costly ele­
ments of a microcomputer) among all users pro­
viding immediate access to common data files. 
Exceptionally useful in an interactive environ­
ment such as order entry or inventory control. 

• 	 Disk storage capacity may be easily increased at 
any time, meeting a wide range of budgetary and 
information requirements, to the following limits: 
••Mini-Floppy Disks. Up to four 5% inch mini-

floppy drives. Double density mode operations 
with a 3.2 megabyte maximum capacity. Avail­
able in 40 track, single sided (200K per drive), 
40 track, double sided or 80 track sing le sided 
(400K), or 80 track double sided (800K) 

••Floppy Disk. Up to four 8 inch floppy drives, 
Double density mode operations with a 5 meg­
abyte capacity. 

••Winchester disks. Up to four 5% inch m1n1­
Winchester disk drives with a 40 megabyte 
maximum capac ity. Also available wit h tape 
backup option. 

• 	 The network contro l station can control one or 
more printers operating either Centronics par­
allel or RS 232 serial (optional). The printer spool­
ing program, with MP/ M, efficiently shares the 
printer(s) among several users via a priority scheme. 

• 	 The network contro l station can simultaneously 
manage up to eight user stations. Each user 
station connects to the control station on its own 
parallel port, eliminat ing content ion problems 
found in most polled network systems. 

• 	 User stations may be any Z80 based computer 
capable of running CP/ M. The TRS-80 models I, 
II , and Ill , and Apple computers can be easily and 
inexpensively configured to run CP/ M (allowing 
disk and/or printer peripherals for local use), or 
MP/ M (for shared peripheral use by all users). 

• 	 CP/M User Station featuring 24 lines of 80 char­
acters, attributes (inverse, blink, etc.), 64K RAM , 
full keyboard with numeric pad and function keys 
in an attractive, detached keyboard case out 
performs and under prices the Apple and TRS-80 
computers. Attachable to any video monitor cap­
able of 1 2 megahertz bandwidth, or may be 
purchased with a high quality 9, 12 or 15 inch 
video monitor. 

PRICES 
• 	 Network Control Syst em from $1 ,499 (200K disk) 

to $24,900 (43 megabyte disk) 
• 	 CP/ M User Station $899 (monitor not included) 

Use our free Order Desk number 1-800-525-7674 (exce pt Co, Ak, Hi) 



NAS 

COMMERCIAL GRADE SOFTWARE 


FOR TRS-80 MODEL II™ 

RUNS ON 2 MEG FLOPPY 


OR OUR 10 MEG HARD DISK SYSTEM 

RUNS UNDER TRSDOS™ UTILIZING 


INTERACTIVE PACKAGES 

25 MAN YEARS OF FIELD TESTING 


READY FOR YOU NOW 

ORDER ENTRY WITH SALES ANALSIS/SINGLE LEVEL BILL OF MATERIALS 

INVENTORY 
ACCOUNTS RECEIVABLE WITH INTERFACING WORD PROCESSING 
ACCOUNTS PAYABLE 
GENERAL LEDGER FULL YEAR DETAIL 
PACKAGE PRICES FOR FLOPPY . .. . . ....... . . . . . ... . .... . ... . ... . . $850.00 EACH 
OR OUR HARD DISK .......... . . .......................... . ......... $950.00 EACH 

ALL SYSTEMS INCLUDE EXTENSIVE SITUATION ORIENTED USER MANUALS 

WITH NAS CUT AN INVOICE THEN AUTOMATICALLy UPDATE 
eSALES ANALYSIS •INVENTORY QUANTITIES 
CUSTOMER ITEM RAW MATERIALS EXPOSION 

FINISHED GOODS•GENERAL LEDGER 
•ACCOUNTS RECEIVABLESALES ACCOUNTS 


INVENTORY ACCOUNTS BALANCE FORWARD 

RECEIVABLES ACCOUNTS OPEN ITEM 

COST OF GOODS ACCOUNTS 


WHAT IS ON THE HORIZON? 

HARK! A VOICE 


YES FROM NAS SOFTWARE PACKAGES 

FIRST TALKING TO YOU 


LATER TALKING WITH YOU 


EARLY 2nd QUARTER '81 SCHEDULED RELEASE 

ALSO NAS WILL BE CONVERTING TO CP/ M MID '81 


FOR FURTHER INFORMATION CALL 

APPARAT 1-800-525-7674 OR RS-WARE LTD. 


NATIONAL DISTRIBUTORS OF N.A.S. 314/ 739-2030 

Distributor Inquires Welcomed-Suite 202C 


3550 McKelvey Road •St. Louis, MO 63044 


Apparat Customer Service 1-303-741 - 1778 



PICKLES & TROUT 

P.O. BOX 1206, GOLETA, CA 93116, (805) 967-9563 


FOR THE TRS-80 Model II 

CCB-11 

The CCB-11 provides the following functions for 
a TRS-80 Model II : 

A CLOCK 
hour, minutes, second 

A CALENDAR 
day, day of week, month, 


year 


AN AUDIO ALARM 

INFORMATIONS: The CCB-11 mounts in the TRS­
80 Model II and provides a machine readable clock/­
calendar and an audio alarm. The clock and calendar 
are powered by a long-life lithium pacemaker battery 
which will give about 8 years of continous operation. 

The CCB-11 is fully supported by P&T CP/M 2 - The 
system date and time are synchronized to the CCB­
11 each time the system is reset and the audio alarm 
can be sounded by sending an ASCII BEL charac­
ter (control-G) to the console. For TRSDOS users, 
software is available which sets the system date 
and time by the CCB-11 when the system is reset. 

The CCB-11 can be accessed directly from any 
language that allows direct port input and output. 
The user's manual for the CCB-11 includes sample 
programs written in Microsoft Basic, CBASIC, Pas­
cal/M, TRSDOS Basic, and assembler for directly 
accessing the CCB-11. 

PRICES: 
CCB-11 

Cat# 1-042 ....................... .. $175.00 
TRSDOS software diskette 

Cat# 2-126............................ $5.00 

PLEASE NOTE: The installation of the CCB-11 re­
quires opening the Model II, which may void its 
warranty. We suggest that you wait until the warr­
anty has expired before installing the CCB-11. 

P&T CP/M 2 
P&T CP/ M 2 is an adaptation of the popular CP/M 
operating system for the TRS-80 Model 11. P&T 
CP/M 2 has been carefully designed to utilize the 
hardware facilities of the TRS-80 Model II to max­
imum advantage. In addition to improved system 
performance, P&T CP/M 2 opens the door to using 
hundreds of currently available software packages 
that have been written for CP/ M. 

DISK STORAGE: P&T CP/M 2 supports standard 
single sided floppy drives (596K bytes of usable 
storage at double density), double sided expansion 
drives (1.2M bytes per disk), and the Cameo Elec­
tronics hard disk contro ller (10 - 80M bytes). 

CRT CONTROL: The following built-in funct ions 
make console interaction easy: erase to end of 
line/screen, insert/delete line, cursor addressing, 
reverse video, split screen mode, read cursor loca­
tion, and many more. The display capab il ities are 
accessed by control codes, escape sequences, or 
simple system calls. 

SERIAL I /O: The seri al ports are tied into t he norm­
al CP/ M 1/ 0 structure or can be accessed directly 
by programs with special 1/0 requi rements. ETX/ ­
ACK, XON/XOFF, a·nd clear-to-send handshaking 
are fully supported. A special util ity routine is pro­
vided to display the current status of the serial ports 
and allow the various parameters to be changed at 
will. 

PARALLEL I/O: Options are provided for the Cen­
tronics port so that a printer w ith automatic line feed 
can be used with CP/M programs. 

USEFUL SYSTEM FUNCTIONS: Also included are 
type-ahead buffer for keyboard in put, automatic 
program execution, system time-of-day c lock, sys­
tem date, and access to the CCB-11. 

UTILITIES: The standard CP/ M utility programs are 
augmented by 14 ut ility programs that have been 
written specifically for the Model 11. 

DOCUMENTATION: P&T CP/M 2 comes w ith the 
standard Digital Research manuals plus th e P&T 
CP/M 2 User's Manual which contai ns over 150 
pages of information about CP/ M and the additions 
and special utilities supplied by Pick les & Trout. 

PRICES for P&T CP/ M 2: 
Single sided floppy version 

Cat# 2-805 ................... ..... . $ 1 85.00 
Double sided floppy version 

Cat# 2-822 . .......... .. ..... . . . .... $220.00 
Cameo Hard disk controller version 

Cat# 2-809 .... ............... . ..... $250.00 
Manuals only (for evaluation) 

.... . ......... ....... .... ... ..... ..... $35.00 

DEALER INQUIRES ARE WELCOME 

Distributed By: Apparat, Inc. 


Use our free Order Desk number 1-800-525-7674 (except Co, Ak, H i) 




• 	 Take advantage of new WP developments without,.,TRAN/7 large transiton costs! 
• 	 With Filetran you are able to pick the WP system 

HIGH SPEED TRANSFER 
Filetran is the fast, effective, easy to use file 
translation system that allows you to generate 
CP/M or TRSDOS compatible files. Filetran op­
erates on a single computer system and trasfers 
files bi-directionally between CP/M and TRSDOS 
operating systems using high speed disk-to-disk 
transfer techniques. 

POWERFUL AUTOMATED FEATURES 
• 	 Filetran does much more than just transfer files. 

The lines function automatically finds and dis­
plays the program lines that contain incompati ­
bilities between Level II BASIC nad Microsoft's 
MBASIC 5.2 Making conversion to the more 
powerful MBASIC fast and easy. The lines fun c­
tion also allows the scan of any text file for all 
occurrences of any selected string. This provides 
the powerful capability of identifying any string 
sequence cross reference. The disk and MEM 
functions provide high-speed machine code disk 
sector and memory page displays in parallel 
HEX/ASCII format virtually at memory speed. The 
dir and files functions allow examination of both 
CP/M and TRSDOS directories without time­
wasting system reload and the attendant d.isk 
switching operations. and for standard CP/ M 
systems. A t erminal config uration program is 
supplied which automatically configures filetran 
for use with the console terminal. 

FEATURES 
THE SOFTWARE PROFESSIONAL'S CHOICE 
Selected sector disk displays 
• 	 Memory Displays 
• 	Software Conversion Cost Analysis 
• 	 Program Conversion Aids 

MANY POWERFUL APPLICATIONS 
BASIC, FORTRAN, COBOL source language trans­
fers to the operating system of your cho ice: 
• 	 Expand the Marketplace for Your Software to 

Include the "Other" Operating System 
• 	 If you're in the printing or typesett ing business, 

expand your marketplace to include word-files 
made by the "other" operating system. 

THE WORD PROCESSOR 
USERS SOLUTION 

Use the Word Processing (WP) software of your 
choice and Filetran to meet your Client's needs: 
• 	 If you're doing "overflow" work then you can 

remain compatible with your cl ient's system with­
out additional equipment. 

• 	 If you' re moving to new equipment, then Filetran 
your exist ing data to the new system. 

that meets your needs and your pocketbook 
without limiting your potential customer base. 

SPECIFICATIONS 
• 	 Single or bi-directional byte for byte file trans­

fers of word processi ng files, high order language 
program files, assembly language source files, 
and data files. 

•Transfers CP/ M files to TRSDOS. 
•Transfers TRSDOS files to CP/ M. 
• 	 High speed machine code for disk & memory 

displays using video RAM capabil ities. 
• 	Special purpose disk 1/ 0 for TRSDOS MOD I 

directory compatibility. 
• 	Terminal configuration feature for non-TRS80 

terminals. 
• 	 Versions available for most CP/M based ma­

chines. 
• 	Special versions available for TRS-80 MOD I & 

MOD 11. 

DISK ASSUMPTIONS 
Assumptions are used primarily for warning. 
• 	 Filetran assumes standard TRSDOS formats for 

both TRS-80 Model I & Model II . 
• 	 For Model I, A & Bare standard 5%''. 35 track, 1 O 

or 18 sectors 128 or 256 bytes/sector. 
• 	 Drives C & D are standard 8", 77 t rack, 26 sector, 

128 bytes/ sector 

• 	 Custom disk configurations avai lable on request 

• 	Compatible with Omikron and Parasitic engin­
eeri ng hardware for mixed drive, standard CP/ M 
systems. 

REQUIREMENTS 
CP / M operating system is mandatory (version 2.2 is 
recommended for systems other than TRS-80 Mod­
el I). 
• 	 Filetran is a machine language CP/ M "COM" file. 
• 	 File transfers require dual disk. 
•The system requires 48K of RAM (minimum). 

Verson 1.2 - Model I to CP/ M only: 
Cat# 2-823 ... . ...... . . .. ... ....... .. $99.00 

Version 1.4 - Model I both directions 
Cat# 2-824 . ... . .... .. ..... ........ . $149.00 

Version 1.5 - Model II to CP/ M on ly: 
Cat# 2-825 ......... . ................ $99.00 

609 S. Livermore Ave. 
Livermore, CA. 94550t'lf~l~';SS (415) 449-4412 

PRODUCTS Distributed By: Apparat 

Apparat Customer Service 1-303-7 41 -1778 



MICROSOFT 	 CPAids 


• 	 BASIC-80 is probably the most extensive imple­
mentation of BASIC for CP/M. Release 5.0 sup­
ports new functions such as 40 character var­
iable names, protected files, dynamic string space 
allocation, WHILE/WEND statements, chain and 
common, and variable length random file records. 

(CAT # 2-81 0) ...................... $350.00 


• 	 BASIC COMPILER, following the same syntax as 
the BASIC-80 INTERPRETER, allows writing of 
programs in interpretive BASIC for later compiling, 
and relocatable file mixing with FORTRAN-80, 
COBOL-80, and MACR0-80. Includes MACR0­
80 Macro Assembler, CREF-80 Cross Reference 
Utility, and a BASIC library manager. 

(CAT # 2-811) ................... ... $395.00 


• 	COBOL-80 is a high speed COBOL compiler 
compatible with other Microsoft compilers, fea­
turing MACR0-80, ANSI standard COBOL with 
STRING, UNSTRING,COMPUTE,SEARCH, PER­
FORM, ACCEPT/ DISPLAY, and more. 

(CAT# 2-812) ...................... $750.00 


• 	 FORTRAN-80, a full ANSI FORTRAN X3.9-1966 
FORTRAN, except COMPLEX data type, is com­
patible with other Microsoft Compilers. Includes 
MACR0-80. 

(CAT # 2-813) ................. ..... $500.00 · 


• 	 MACR0-80, an 8080 and Z80 Macro Assembler, 
including CREF-80 Cross Reference Facility and 
LINK-80 Linking Loader, is compatible with Micro­
soft Compi lers. 

(CAT # 2-814) ............. . ........ $200.00 


• 	 muLISP-80 is an Artificial lntellegence Develop­
ment System, including muSTAR utility package 
and sample programs. 

(CAT # 2-81 5) ........ .. ............ $200.00 


• 	 muMATH/muSIMP. This symbolic math package 
computes to 611 digits with an exact solution of 
algebraic equations. Includes muSIMP symbolic 
and semi-numerical processing language. 

(CAT# 2-816) ........... ..... ...... $250.00 


• 	 NOTE: CPAids requires a small royalty fee for the 
use of Microsoft Compiled Code in their programs. 

• 	 MASTER TAX PROGRAM includes schedules A, 
B, C, D, E, F, G, R/ RP, SE, TC, AND ES, plus fo rms 
21 06, 2119, 2210, 3468, 3903, 2441, 4625, 
4726, 4792, 4797, 5695, and 6521 , and features 
batch processing, input sheets and proforma. 

(CAT # 2-81 7) ...................... $995.00 

• 	 STANDARD TAX PROGRAM includes schedules 

B,C,D,E,F,G,R/RP, SE, TC and ES, plus forms 
21 06 and 2441 . 

(CAT# 2-818) ...................... $495.00 


• 	Apparat can supply nearly any CP/ M software. If 
you don't see what you want, please cal l. 

MICROPRO INTERNATIONAL 

• 	 WORD STAR is one of the most versatile word pro­
cessors on the market today. Superscript, sub­
script, underline, boldface, strikeout and much 
more! Completely menu driven, simple to learn 
command set. Supports most video devices and 
printers automatically, with easy to use patch 
facilities for any others. 

(CAT# 2-801).. .. .. ... ........... . . .. $495.00 


• 	 MAILMERGE,an add-on utility package for Word 
Star, allows insertion of variables from data files 
into form letters and mailing lists. Insert ion from 
files into other text with rejustification. Requires 
Word Star. 

(CAT# 2-802) .... .. . .. ............... $150.00 


• 	 DATASTAR is a completely menu driven database 
manager provides for quick and easy data entry, 
retrieval, and updating. Files fully compatable with 
Word Star. 

(CAT# 2-807) .. .... ...... . ........... $350.00 


• 	 SUPERSORT is a sophisticated high-speed data 
sorting utility. Multikey,compatablewith Microsoft 
Relocatable files. 

(CAT# 2-800) . ........... .. .......... $250.00 


Use our free Order Desk number 1-800-525-7674 (except Co, Ak, Hi) 



PLAY IT AGAIN ... MAESTRO? 

WITH TRS-80 ORCHESTRA-SO 


• 	With no musical knowledge at all, you can now 
enjoy the sweet strains which soothes savage 
beasts on any 16K TRS-SO microcomputer. OR­
CHESTRA-SO is a music synthesis system writ ­
ten by Jon Bokelman, manufactured by SOFT­
WARE AFFAIR, and distributed by APPARAT. 

• SOFTWARE includes: 
••DIGITAL SYNTHESIZER producing up to 
four si multaneous voices in a six octave range 
allows a trumpet, oboe, clarinet and organ to 
perform four part harmony. Or, alterations could 
modify any of the voices to imitate other instru­
ments. 

••MUSIC LANGUAGE COMPILER lets you en­
ter your favori te written music in any key or time 
signature with a simple and easy to use system 
language. Whole notes to sixty-fourth notes, sin­
gle, double or triple dotted, triplets, single or 
double accidentals, staccato, pizzicato, repeats, 
second endings, retard and modulation are all 
possible. 

••FULL SCREEN EDITOR with blinking cursor 
provides easy entering of insert/delete char­
acters, insert/ delete lines, global character search, 
and automatic error detection/ display. 

••FILE MANAGER stores and retrieves named 
program files on tape or disk. Sequential ordering 
for automatic loading and playing lets you jump 
up to the conductor's stand. 

••INITIALIZATION allows you to alter voices, 
selecting the standard four voice synthesizer, or 
a special high resolution, three voice vers ion, or 
choose standard (1 .77 MHz) or enhanced (2.66 
MHz) clock rate. 

• 	 HARDWARE for ORCHESTRA-SO is a 11hx2 inch 
PC board containing the electronics necessary 
to convert the computer output into a high fidel ity 
audio signal. Simply plug into the expans ion 
interface connector, then connect your "orches­
tra" into the aux/ tape/ tuner input of any audio 
amplifier, and voila, music. No external power 
supply required. 

• 	 INCLUDED is tape and disk versions on cassette, 
completely assembled PC board, detailed in­
struction manual, and sample music programs. 

• 	 Available from APPARAT 
(CAT# 1-020) ... . ........ ....... .. . . . $79.95 

MANUFACTURED BY: 
SOFTWARE AFFAIR 
SUNNYVALE, CA 

Apparat Custo mer Service 1-303-7 41 -1 778 



MICRO CLUB MEMBERSHIPS 

"How would you like to be one of the first to obtain new applications for your 

TRS-80®or Apple® 
and SAVE MONEY??? 

A vast array of software, especially games, exists for 
your microcomputer, but software alone can only 
partially fulfill the power and usefulness of your 
computer. 

You probably own a disk and a printer-hardware 
which also enhances the usefulness of your com­
puter. Other than these common peripherals, rela­
tively little hardware exists in comparison to soft­
ware, and most of the hardware available is prohib­
itively expensive. 

The MICRO CLUB has been established to meet 
this need fo r a variety of inexpensive hardware 
devices-tools which wil l help you get more satis­
faction from your computer. 

Each month the MICRO CLUB will announce one or 
more new hardware products complete with com­
plementary software and comprehensive documen­
tation. Some products to be offered in coming 
months include a DATE/TIMER event timer, an 
energy effic iency MEASURING INSTRUMENT, and 

a PROM BLASTER. Best of all MICRO CLUB mem­
bers will usually pay less than $100.00 for products 
which will eventually retai l for $ 150.00 or more. 

Membership in the MICRO CLUB costs $10.00 for 
12 issues of our new products newsletter describ­
ing ou r product of the month as well as other 
hardware and software specials available exclu­
sively to MICRO CLUB members. Even the mem­
bership is fully refundable i.e.: you will rece ive a 
$ 10.00 discount on your first select ion. Although 
there's no obligation to purchase any product, you 
need make only two selections during the 12 month 
period to have your membership automatically ex­
tended for another yea~ 

.
micro club 

APEX-A NEW DISK OPERATING SYSTEM 

FOR THE APPLE 


• Aft er two years of extensive development, AP­
PARAT is proud to announce APEX, a complet­
e ly professional, programmable, file maintenance 
disk operating syst em for the APPLE II. Some of 
the multitude of disk operations are: a command 
structure s imilar to CP/M and mainframe operat­
ing systems, containing 20 command words, plus 
the ability to treat external programs as transient 
commands to the operating system, s imple com­
munication channels between operating syst em 
and user program allowing easy interfacing, cap­
ability of handling both 5 and 8 inch disks on the 
same system, safety features which include back­
up files and directory, read-after-write and size 
limit checks protecting against data loss, speed 4 
t imes faster than CP/M, automatic default struc­
tu re eliminat ing tedious typing by automatically 
setting up command st rings, file names and ex­
tensions, fully functional on single and multi ­
drive systems, with utilities for single or multi­
drive fi le copy, and a device handler structure for 
interfacing non standard peripherals. 
The basic APEX package includes a high speed 
(1900 line/minute) two pass resident assembler 
which generates an alphabetized symbol and 

cross reference table, a powerful macro editor with 
18 commands, 1O text buffers and the capability of 
performing complex editing tasks, plus all the nec­
essary tools for a complete assembly language 
development system. 
• The complete APEX package inludes operating 

system, assembler, editor, user manuals, and a 
complete utility set to maintain files on single or 
multi-drive systems. Supplied on 5" diskette re­
quiring a minimum of 48K and 1 disk. 

Cat# 2-404 ....... .... ......... ...... $99.00 


Some related software development tools available 
for the APEX system are: 
• 	XPLO - A block structured PASCAL-like system 

language, now with floating point. 
CAT# 2-405.......................... $79.00 

• 	 HANDY DISK # 1 containing scrolling editor, dis­
assembler and new set of handlers and system 
utilities. 

Cat# 2-406 .... ..... ... ... ... ........ $39.00 


•A complete brochure detailing the APEX system 
and support software packages is available on 
request. 

Use our free Order Desk number 1-800-525-7674 (except Co, Ak, Hi) 



SOFTWARE FOR THE APPLE II 


VISICALC 
• 	 Personal Software's Visicalc is a most exciting 

and popular business software package because 
of its extraordinary power, and the fact that you 
can configure it without previous computer ex­
perience. Visicalc allows you to construct a table 
of figures, define relationships between different 
rows and columns, and then modify these figures 
and relationships with simple commands. It's 
perfect for sales forecasting, engineering, real 
estate, accounting and countless other applica­
tions. 

Cat# 2-416 . ................ ... . . . .. $149.00 


DESKTOP PLAN 
• This problem solving tool for the Apple II can be 

used for the development and analysis of bud­
gets, cost and price analysis, sales forecasts, 
cash flow planning, capital budgeting, profit and 
loss projections, and a myriad of similar types of 
analyses. No knowledge or skills in computer 
programming are required to develop custom­
ized business planning and analysis systems. 

Cat# 2-41 7 . .. .... .... . .. ..... ....... $99.95 


CCA DATA MANAGEMENT SYSTEM 
• This 	database management system stores and 

retrieves information, sorts and deletes records, 
and prints reports. Simple to learn and use, the 
power of this system will amaze you. Multiple 
diskette capability for larger files: Up to 85,000 
characters per file. 

Cat# 2-418 .... ........ . ........ . . .. . $99.95 


APPLE CP/M SOFTWARE 
(Requires Microsoft Softcard) 

• 	 FORTRAN-80 is an enhanced version of Micro­
soft's CP/ M FORTRAN. 

Cat# 2-804) ... . .............. ... . $1 95.00 
• 	COBOL-80. For more information on Microsoft's 

standard CP/M COBOL, check the CP/ M soft­
ware section. 

Cat# 2-803) . ... . .... . .... .. . . .... $750.00 

• 	 BASIC-80 COMPILER. Release 5.2 of Microsoft 

BASIC for the Softcard. Available spring 1981 . 
Cat# 2-81 9) ...... ..... .. ........ . $395.00 

•ASSEMBLY LANGUAGE DEVELOPMENT SYS­
TEM. Contains macro assembler and linking load­
er for APPLE CP/ M. Available spring 1981. 

Cat# 2-810) ... . . .... ... . ......... $125.00 


WORD PROCESSING SYSTEMS 
All word processing systems that are listed here 
have the usual text editing capabilities to edit 
memos, letters, and programs, e nter text, delete 
mistakes, search through the text and replace let­
ters, words, or phrases automat ically or manually. 
Only the differences and special functions of each 
will be specified.All are machine language systems. 

.APPLE WRITER 
• 	 Perhaps the easiest to use of the word pro­

cessors th is one is also the least expensive. 
Cat# 2-412 ... .. ..... .. ... ........... $75.00 

EASYWRITER 
•This word processor by Captain Software has 

express tabbing and the ability to set up the print 
page for each application. Also configured so 
that all contro l characters that affect t he print are 
visible. 

Cat# 2-413 . ...... ......... . . ........ $99.00 


SUPER TEXT 
• 	Thought by many to be the best word processor 

for the Apple, Super Text has complete tab con­
trol as well as a Math mode for calculations with in 
a file, or to act as a direct 15 digit calculator. 

Cat# 2-41 4 .... . . . .... . . . .. . ........ $1 50.00 


MAGIC WINDOW 
•This 	word processor has two un ique features 

found nowhere else: The ability to see the text 
EXACTLY as it is going to appear on the printer 
and keypressed sound. The Magic Window moves 
across the page as the text is typed, so the entire 
80 columns are displayed as they will be printed, 
and the speaker on the Apple 't icks' when a key is 
pressed, giving positive indication that a key has 
in fact been pressed. 

Cat# 2-41 5 ... ..................... . $1 50.00 


Entertainment Software 

•ABM -Muse Anti-Ballistic M issles 

Cat# 3-521 Disk ....... . .. ... . .... . $24.95 


• 	 SUPER INVADER - from Creative Computing 
Cat# 3-502 Tape . ... ... . .. ... . . $19.95 Apple 

• 	 FLIGHT SIMULATOR-Earn your wings courtesy of 
Sublogic 

Cat# 3-476 Disk . ... .. . ..... . .. $33.50 App le 
Cat# 3-475 Tape ....... . .... . . . $25.00 Apple 

Apparat Customer Service 1-303 -7 41-1 778 



TRS·80 SOFTWARE 

RACET PROFESSIONAL SOFTWARE 

• 	 INFINITE BASIC - Expand the power ofyourTRS­
80® by performing such funct ions as sorting, 
copying, simultaneous equations plus STRING 
and MATRIX functions. 

(CAT# 2-018) ............ .. ....... . .. $49.95 


• 	 BUSINESS ADD-ON MODULE - Allows user to 
specify heading and foot ing lines for output to 
printers. Performs arithmetic functions and hash 
encoded index for file retrieval. 

(CAT# 2-020) .............. ...... ... . $29.95 


• 	COMMAND PROCESSOR "COMPROC" - Ex­
tends the DOS-AUTO Command to perform mul ­
tiple steps at power-up time or single user system 
command. Executes sequence commands, chang­
es and saves script easily using facilities of 
BASIC plus many other features. 

(CAT# 2-011) ... .......... . ............ $19.95 


• 	 DOSORT simplifies time-critical tasks of sorting 
and data comparisons with a BASIC control pro­
gram. Includes GSF which effectively interfaces 
control program with machine language routines, 
allowing versatile sort-merge, mult i-volume, two 
mode and presort features. 

32K (CAT# 2-022)......... ........... $34.95 

48K (CAT# 2-021 ) ................... . $34.95 


•GENERALIZED 	SUBROUTINE FACILITY (GSF) 
standardizes multiple machine language pro­
grams for easy access by TRS-80 BASIC users. 
Eighteen machine language subroutines and sorts 
are easily expandable. Description of conven­
tions used. 

16K (CAT# 2-012)...... ......... ..... $24.95 

32K (CAT# 2-109)....... ......... . .. . $24.95 

48K (CAT# 2-110). .. ....... . ... ... ... $24.95 


• 	COPSYS duplicates valuable system tapes be­
fore they become damaged by providing bit-for­
bit verification and merging of independently 
assembled object tapes into one load module. 
Generated from Radio Shack Editor-Assembler 
Program. 

(CAT# 2-017) . .. . . .............. ..... $16.95 


• 	 REMODEL automatically restructures and re­
numbers program lines, relocates blocks of lines 
from one spot to another enhancing program 
readability and documentation fo r rap id creation 
and organization of programs. 

• 	 PROLOAD avoids recreating common ly used rou­
tines by selectively storing and retrieving data 
statements allowing individual or combination 
loading of BASIC programs. Inc reases program­
ming productivity by handling fixed data more 
efficiently. 

• 	 16K, 32K or 48K versions of REMODEL and 
PROLOAD on same tape. 

16K (CAT# 2-014) . . . . ... . .. . .... ..... $34.95 

32K (CAT# 2-015)............... ..... $34.95 

48K (CAT# 2-016) . .. . . . .............. $34.95 


MICROSOFT SYSTEM SOFTWARE 

• 	 FORTRAN, popular language for science, math and 
engineering. 

(CAT# 2-050) .... . . ..... ... ............ $99.00 
• 	 ASSEMBLY LANGUAGE PACKAGE includes Macro 

Assembler, Link Loader, Text Editor, Cross Reference. 
(CAT# 2-052) .... ... ................... $99.00 

• 	 LEVEL Ill BASIC 
(CAT# 2-071) . .... . . ................ . . . $45.00 

• 	 muMATH, symbolic math, algebra, trigonometry, 
calculus. 

(CAT# 2-072) .. . .. . . .. ........... . ..... $74.00 
• 	 muMATH EXTENDED, symbolic math up to 611 

digits. Exact solution of algebraic equations. 
(CAT# 2-111 ) .. . ................... ... $249.00 

•ADVENTURE, a popular game 
(CAT# 3-112))... ....................... $29.00 

UTILITIES SOFTWARE 

• 	 MICRO CLINIC FLOPPY DISK/ MEMORY DIAG­
NOSTIC PACKAGE by Dave Stambaugh. Test 1 to 4 
drives, single or double density and 35,40. 77, or 80 
tracks. Provides drive speed/ alignment tests, and 
much more. Memory is tested by both conventional 
write/ read and M-1 worm test. 

(CAT# 2-115) ...................... . . .. $24.95 

• 	 DDT-DISK TIMER for adjusting disk drive motor 
speed. 

(CAT# 2-029) . . ... .. ..... .. . ........... $19.95 

Use ou r free Order Desk number 1-800-525-7 674 (except Co, Ak, Hi) 



M.A. S. GENERAL LEDGER 	 CHECK REGISTER 

• 	General ledger is very simple to use, with up to 

200 accounts, detailed transaction files, trial 
balance reports, income statement and balance 
sheet. Outstanding features include: auto load­
ing, batch up to 200 debit & credit entries and 
au to edit out-of-balance entries with unlimited 
daily entries. Compare periods and prepare your 
own depreciation schedules. 

Cat# 2-088 ... . . . ............. . ..... $ 1 59.00 


ACCOUNTS RECEIVABLE 
• The present system will handle up to 1600 cus­

tomers with auto-billing, mailing labels, and many 
reports to help improve cash flow. Fast entry of 
charges and payments with discounting allowed, 
complete management reporting with true aging, 
bill-mail code, discount percent, total charges, 
payments, last payment date and amount, total 
discount and remaining balance, overdue ac­
count listings and many more features to ass ist 
you, including direct entry to general ledger. 

Cat#2-087 .. . ..... . . . ............. . . $159.00 


ACCOUNTS PAYABLES 
• Will handle up to 300 vendors with checkwriting, 

mailing labels, and full reporting. The same fea­
tures as accounts receivable: fast entry of char­
ges and payments, wi th discounting allowed, 
complete management reporting with true aging, 
and much more. Also, auto post ing to general 
ledger. 

Cat# 2-086 .. .... . .. . . . ... . .. . . . ... . $1 59.00 


•Complete with reconciliation form. Has every­
thing needed to keep an efficient checking ac­
count. Record checks written by hand, as well as 
writing checks automatically for Accounts Pay­
able. Will handle up to 600 checks monthly. 
Record up to 200 separate checks or total de­
posits monthly. Print a chec k register with all 
checks and deposits, showing check numbers, 
payee memo, amount, and code. You can correct 
checks, make deposits, void checks, stop pay­
ment and more. Provides information as follows: 
amount of total checks, amount of total deposits, 
remaining balance, service charges and amount 
at beginning of month. Simple to use, with com­
plete error detection and links to accounts pay­
able. 

Cat# 2-089 .. . . .. . . . ........... . .. .. . $79.00 


COMPLETE SYSTEM 
• This 	is a complete accounting system for the 

small business. Trial balance, income statement, 
balance sheet, management report and com­
plete transact ion reports assure you full control 
of your cash flow and business position. All 
modules include full editing and complete prompt­
ing. The auto posting means a ll systems are fully 
integrated. Have your account ing information 
avai lab le at all times. Requires 48K and 3 disk 
drives for the Complete System. (Conta ins all 
modules) 

Cat# 2-116 .... . . .. .. ... ........ .... $489.00 


Call or write for more information including sample reports. 

BOOKS 
Learn ing Level II 

Cat# 4-221 .... .... .. . . ... ... ..... ... ... $ 15.99 

BASIC Handbook 
Cat# 4-222 .......... ...... ... . ...... . .. $14.99 

Microprocessors from Chips to Systems by Rodney 
Zaks 

Cat# 4-119 .. . ... .... . .... ........ ...... $ 10.95 

Programming the 6502 By Rodney Zaks 
Cat# 4-081 ....... .. . . . . .. ..... .. ....... $ 12.95 

Introduction to Pascal inc luding UCSD Pascal by 
Rodney Zaks 

Cat# 4-07 1 . .... ........ .. ...... .. . ..... $ 12.95 


Z80/ 8080 Assembly Language by Kathy Spraklen 
Cat# 4-131 . .... ..... . . .. .......... .... .. $8.75 

Pathways through the ROM 
Cat# 4-084.... . .. . . ..... ............... $19.95 

TRS-80® Disk & Other Mysteries 
Cat# 4-139 ....... .... .... . .... .. ..... .. $22.50 

Microsoft Basic Decoded & Other Myst eries 
Cat# 4-220 . ... . ... . . . . . . . . . ... .. ....... $29.95 

CP/ M Handbook by Rodney Zaks 
Cat# 4-001................ .. . ... ..... .. $13.95 

Basic Computer Games 
Cat# 4-006 .... ..... ... ....... ........ .. . $7.95 

More Basic Computer Games 
Cat# 4-007 . . . . ... .... .......... ........ . $7.95 

Katie & The Computer (for children 3-8) 
Cat# 4-052 .... .......... . .. . . . ... ... .. . . $6.95 

Mic roprocessor Interfacing Techniques 
Cat# 4-109 . ......... .. .. .. .. . .... ..... . $17.95 

Z80 Gourmet Guide 
Cat# 4-115 .. . .. . . . . .... .. ... . .. . ....... $14.00 

6502 Gourmet Guide 
Cat# 4-116 .... ....... .... .. . ........ .. . $10.00 

Apparat Custo mer Service 1-303-741 -1778 



SUPPLIES 


DISKETTES 

Diskettes are cardboard boxed unless otherwise 
noted. First price indicates box of 10, second 
price indicates case of 100 diskettes. Note: all 
diskettes are soft sectored. 

BLANK LABEL 

• 	 5114" single sided double density 40 track certified. 
In a plastic library case. 
Cat# 4-207. ... .. ... ........... $25.95 $2 10.00 

• 5%'' single sided double density 40 track certified. 
In bu lk packs of 100. 

Cat# 4-208 ............ ..... ... N.A. $180.00 

BASF FLOPPY DISKETIES 
• 	 5114 single sided double density BASF label 40 

track cert ified. 
Cat # 4-206 ........ ...... .. . $24.95 $190.00 

VERBATIM FLOPPY DISKETTES 
• 	8" FD34-9000 single sided, sing le density Datalife 

c rit ical certification. 
Cat # 4-200 .. ......... ...... $34.95 $320.00 

• 	8" FD34-8000 single sided double density Data­
life critical certification. 

Cat # 4-201 ..... ......... ... $44.95 $410.00 

• 	 5%'' MD525-01 single s ided double density Data­
life 40 Track certified. 

Cat # 4-202 ... ...... . ... .. . . $28.95 $240.00 

• 	 5114 MD550-01 double sided double density Data­
life, 40 Track certif ied. 

Cat # 4-203 ................. $45.95 $420.00 

• 5% MD577-01 single sided quad density Datalife 
77 Track certified. 

Cat # 4-204 .. ............... $33.95 $320.00 

• 5% MD557-01 double sided quad density Datalife 
77 Track certified. 

Cat # 4-205 ................. $45.95 $4 20.00 

Novation D-CAT Modem 
Cat# 1-601 ........ . ... ..... .... ... . $179.95 

DISK HEAD CLEANER KITS 

• 	 3M Brand - Eliminates build up to avo id repairs. 
5114'' Cat# 4-166 ..... .. . ....... ...... $29.95 
8" Cat# 4-167 ................... . .. $39.95 

FLIPSORTS 
• 	 Holds up to 50 diskettes. 

5%'' Cat # 4-174 .. .... ............... $29.95 
8" Cat# 4-173 ................. ..... $39.95 

PLASTIC LIBRARY CASES 
• 	 Holds up to 1 O diskettes. 

5 %'' Cat# 4-1 72 ...................... $3.95 
8" Cat# 4-171 .... ............ .... .. . $5.95 

PAPER 
• 	 91h''X 11 " Blank white tractor feed 3500 sheets. 

Cat # 4-177 . . ........................ $32.95 

• 	 91h''X 11 " Carton blank wh ite 1500 sheets. 
Cat # 4-177 .. .... . .............. ... .. $22.95 

• 	 14'l'aX 11112'' Greenbar t ractor feed 3500 sheets. 
Cat# 4-178 . .... ....... .. .. ......... . $42.95 

PAPER SHIPPED FREE! 

RIBBONS 
• 	Complete line of Okidata, Anadex, Epson, Cen­

tron ics, NEC, and MPI ribbons. 
Cal l For Price! 


NEC THIMBLES 

• (over 30 sty les available) Call For Price! 

16K MEMORY EXPANSION KIT 
• 	 Easily and quickly increase the memory of your 

TRS-80 or Apple microcomputer to 32 or 48K. 
Comes with complete instructions. Ou r dynamic 
RAM GUARANTEED 6 	months against defects. 

Cat# 1-608 . ... ..... ... . . .... . .. ... .. $39.95 

THE ISOLATOR POWER SOURCE 
• 	 Eliminat e erratic errors and problems caused by 

"noise" on your electric lines. Filters out inter­
ference from air conditioners, electric motors, 
fluorescent lights, refrigerators and other e lectr­
ca l appliances. 
Cat# 1-607..... ...... .. ... ............. $49.95 

Novation CAT Modem 
Cat# 1-600 ... .. ..... .............. . $1 59.95 

Use ou r free Orde r Desk number 1-800-5 25-7 674 (except Co, Ak. Hi) 



TERMS AND CONDITIONS 


Orders shipped U.P.S. surface free. (Does not apply to NEC 
Spinwriter, Anadex 9500/01, TRS-80 Model II, or 8" floppy drives 
in a triple cabinet which must ship motor freight collect) 

Orders up to 1 O lbs. can be shipped U.S. Mail. Add $5.00 extra for 
postage and handling. 

Canadian orders contact for freight charges. Orders will not be 
shipped unless freight is prepaid or satisfactory arrangements are 
made. 

Foreign orders shipped Emery Air Freight collect unless special 
arrangements are made. 

All customs d eclared for invoiced amount and marked COM ­
PUTER SOFTWARE/ PRINTED MATERIALS. 


All returned merchandise must have RMA number. Please cal l 

for a number and mark c learly on the outside of the package. 


All returns subject to 15% restocking charge. 


PASCAL/M® trademark of Sorc im 


TRS-80®trademark of Tandy Corporation 


Apple® and Applesott®trademarks of Apple Computer 

CP/ M® MP/ M® and CP/ NET® trademarks of Digital Research 

Magic Wand"' trademark of Small Business Applications, Inc. 

Most orders shipped in two business days or you will be notified. 


Allow 14 days for domest ic personal or com pany checks to clear. 

(Allow 45 days for foreign checks.) 


Apparat, Inc. 

4401 S. Tamarac Parkway 

Denver, CO 80237 

CUSTOMER SERVICE: 1-303-741 -1778 


TOLL-FREE ORDER LINE: 1-800-525-7674 


RETAIL HOURS: 10-6 M-W-F, 10-8 T-Th, 10-5 Sat. 


Notice - Retail prices may be different than shown in this catalog. 


All prices subject to change without notice. 


Call for current competitive pricing. 


DEALER INQUIRES INVITED 

Please include full street address. A post office box is not sufficient. 

·-------------------~-----------------------~-----------~----------------· 

<iiiii 00 ...... 
Q)Q) <><> 
&&. 

x O><ii iii c:0"' ..."' 
x O> 

0"' 0 ... 0"' .S 
=o ...'O ... :0 "''.j Q) c::0 

'.j "' Q) c: 
(/) <ii(/) iii ~a "' (/) I"'I(/) "' 0 

c6c6 60 O>O> (.)(.) c:c: ·a.·a. 
.Q..Q. 
.t:.t: 
(/)(/) 

c:c: 0 .<:? Q)

ii Q) '5. (ii(ii ·5·5 0 0 
c:Q)c: "'"' 00 

Q) 
.<:? ~ 
'§ ~ ·a.·a. 

xx ww 

00 
Q)Q) <( 0<( 0 

(/)E(/)E 00 >> ..... z"'z"' ' ::iE'**''**' E Q;O> ~ E Q; 
::iE 

O> ~ 
Q)0 Q)0 Q) 'O'O ~ (.) "' :; 0(.) "' 0 0 - .0 

Q) 
0-

2 
.0 
E Q) 

'.j 0 2 E .t: (ii 0"' .t: (ii

"' '.j Q) ·- "' '.j Q) "' c: <>'6 'O c: """' c: "" <> Q)~ 'O 'O c: Q) (.)"'(.) z E 0 Q) (.) uz E O>'O O> ..... .t: ~ .t:.t: ~ ~ .t: -0'O 0. 

0 

0 
Q) 

(.) Ci5 (.) ' ::iEz"' <( 0. (.) (.) Ci5 (.) ::iE 'Oz"' <( 

Apparat Customer Service 1-303-741 -1778 



Apparat inlroduces twenty powerrul and eGOnomical 
add-ons ror your TRS-80 system. Hardware and 
sortware lo increase your capabilities: 
Software 
SMART Tt:RMll'IAL 80- Converts the Model I or Ill 
to an intell igent terminal. 
Nt:WTRl t:VJ:- Rapid search and retrieval or 
memory/disk ror a character string orany length. 
flt:XTl:XT- Provides proportional spacing. 
compressed and extended characters. underl ining 
and so on. Operates on the Centronics TJ7 prin ter 
in conjunction with SCRI PSIT for the Model I. 
fLl:XTl:XT II- Provides proportional spacing. 
rightjustification and so rorth, on the NEC 
Spimvriter 5500 series printers printing in 
conjunction with SCRIPSIT II®. 
BIONIC BASIC- Add new runctions to BASIC. 
Editing and array handling runclions available. 
POCKET 80 GAMES-For the Pocket Computer. 
C-WRITl:- Comprehensive client write-up system 
ror the proressional accountant. 
Nt:WDOS/80- For the Model 111-all the reatures 
avai lable on the Model I plus double density. 
VOCAL SYNTHESIZt:R- Provides Morse, Spelled 
and Spoken output or data riles through the 
TRS-80* Vocal Synthesizer. 

INTl:GRATl:D SALES AND INVJ:NTORY SYSTt:M 
- Provides inventory. sales and receivables 
for manuracturers. 
ffardware 
Cl.OCK/CALt:NDAR/ APPOINTl'lt:NT 
SCHt:DULt:R- Time. date and up to 100 
time/date appointment interrupts. 
PROM BLASTt:R- Programs 25XX and 27XX l to 
4K multi and single voltage PROM. 
MUIJ'l-PROCt:SSOR t:Xft:RIMt:NTOR SYSTt:M 
- Provides a COPS 402 processor with 1/0 
RAM. and a cross assembler for real t ime or 
process control requirements. 
ASAP (APPARAT SClt:NTlflC ARITHMt:TIC 
PROCt:SSOR)- Fast processing o f sc ientific 
runctions. 
TRS-80® BUS t:XTt:NDt:R-Allows up lo six 
hardware products to be plugged into Models I or 
Ill bus. Has self-conta ined power supply. 

DISK St:PARATOR- lmproves noppy disk 
performance required because or insufficient data 
separation on the Model I. 
SPEt:CH 1/0 MODULES-Voice and sound input 
<!nd output for the Models I and Ill. 
APPARAT CONNt:CTION-Adds auto answer and 
auto dial modem capabilities to your TRS-80* 
MODEL 111 fWPfY DISK SYSTt:M-Add one to 
rour drives plus controller to your Model Ill with up 
to 2.8 megabytes capacity under NEIVDOS/ 80. 
WINCHl:STt:R DISK SYSTt:M-Five to rorty megabyte 
storage with optional tape or noppy backup. 

1r you're going to upgrade your system, call us 
about our twenty new TRS-80 Products, or our 
complete line or add-ons for the TRS-80. You' ll find 
our products innovati\oe and our prices hard to 
beat. Dealer inquiries welcome. For more 
inrormation on Apparat's new products, send $LOO 
(refundable on your first order) for our 1981 
catalog. or call us at (303) 741-1778. 

To order any product. call us toll-free (except 
Alaska, Colorado and Hawaii) at 

800-525-7674. 


4401 So. Tamarac Parkway, Denver. CO 80237 (303) 741-1778 
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If you ever do Assembly language program­
ming, or you just want to know more about 
your TRS-80 ROM, " THE BOOK" s are for you. 

"TRS.80 is a trademar1< of Tandy Corp. 

Each vo lume is priced at: $14.95 + $1.50 
S&H = $16.45 ($17.05 in VA) Overseas add 
$2.50 for air shipment 

------------------ -------------,
Insiders Software Consultants, Inc. ..-305 

P.O. Box 2441 , Dept. SUM2 
Springfield, VA 22152 

0 Please send me Volume I of THE BOOK 

0 Please send me Volume II of THE BOOK 

NAME :L.:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;:;;:;;;;;=:,.;;;;;:-1 

ADDRESS·--------------~---- I 
Volume I: The m ost comprehensive CITY. STATE__________ZIPCODE____ _ I Volume II: Every thing you want to 
boo k yet on the math routines in I know about the video, keyboard,ICheck payable to Insiders Software Consultants. Inc.Level II ROM, Mo dels I & Ill. In· I cassette, a nd p r inter d r iver 

MASTER CHARGE MC Bank Codeeludes a fully commented l isting I 
I 

ro ut ines. Learn how to write your 
VISA Exp. Date ___ Card Number ___from 0708H to 1607H and an in­ I own! Remarkably d eta iled list ings 

cred ibly complete map o f the ROM 1 1gnature I i ll ustrate well-commented sou rceS. I 

and reserved a reas of RAM. I Dealer Inquiries Invited I code. Complement Volume I, now. 
L. __ - ---- - - - - -- - -- -- -- -- -- - -- ___ j 

..-296 Orange m·1cro "THE COMPUTER PRINTER 
SPECIALISTS" 

CENTRONICS 737 
Word Processing 
Print Quality 

• 18 x 9 dot matrix; sui table for word 
processing • Underl in ing • proportional 
spacing • right margin justification • serif 
typeface • 50/80 CPS • 9112 " Pin 
Feed/Friction feed • Reverse Platen • 
80/ 132 columns 

CENTRONICS 737-1 . . . . . (List $995) $765 
CENTRONICS 737-3 ... . (List $1045) $815 

EPSON MX80 .. . ............... . ............ (List $645) 
EPSON MX 70 Dot graphics, 5 x 7 matrix ......... (Lis t $450) 

$Call 
$Call 

IDS PAPER TIGERS 
Dot Resolution Graphics, quality print 
• 7 wire printhead (445); 9 wire printhead 
(460) wi th lower case descenders • Over 
150 CPS • bi·directional, logic seeking 
(460) • 8 character s izes; 80-132 columns 
• Adjustab le tractors• High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics ... . . . . . . . . (Lisi $895) 
IDS 460G 9 wire printhead, graphics . .. . . . .. .. (List $1394) 
IDS 560G 9 wire, wide carriage, graphics ... ... (List $1794) 

$ 750 
$1 150 
$1590 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI 912C}
TVI 920C 
TVl950 

Please Call Toll Free 
Prices are too low to 
advert ise 

PRINTERS 
ANACOM 150 150CPS,widecarriage,9x9dot.. . . (Llst$1350) $11 50 
ANADEX 9500 wide carriage, graphics.. . .. . .. . .. . ... .. .. (List $1650) $1350 
VISTA V300 (C. ITOH) Typewriter quality, daisy wheel . .. .. (List $1895) $Call 
OKI DATA MICROLi NE 80 .... ..... . .............. ... ... . (List $699) $ 520 
NEC 5530·5 letter quality, RO, parallel, tractors .... . .. • .. .. (List $2970) $2599 
MALIBU Dot graphics, 132 Col. Letter quality . . . . . . . . . . . . . . . . . . . . . . . $ Call 
OUME 5145 Typewriter quality .... . . . ... . .. . .. . .. .. . . .. . , (List $2905) $2559 

INTERFACE EQUIPMENT 
CCS APPLE PARALLEL Interface card and cable . .. . . ..... . .. . . 
SSM AIO BOARD Serial/Parallel interface board . . .. . .. . ... (List $225) 
TRS·80 CABLES expansion interface or direct. .. . ...•.. . ........... 

$ 150 
$ 175 
$Call 

TOLL FREE (800) 854·827 5 '!; 
CA, AL, HI (714) 630·3322 Call tor FREE CATALOG ~ 

Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu· 
facturer' s warranty included on all 
equipment. Prices subject to 
revision. 

Orange ~ 
ffifCrO, Inc. . 

3150 E. La Palma, Suite I 
Anaheim, CA 92806 



In this first ofa 3-part series, the author 

discusses using disk commands in unusual ways . .. without disks. 


Advanced Graphic Techniques­

Part I 

Bob Boothe 
4651 Browndeer Lane 
Rolling Hills Estate, CA 90274 

You have probably looked 
through this article and con­

cluded that other than one pic­
ture, this article has nothing to 
do with graphics. You're only 
partially right. This is the f irst ar­
ticle in a series of three in which 
I will explain how to make pie· 
tures, like the one shown, on a 
dot matrix printer. 

Look closely; that picture was 
not made on a plotter, but on a 
Base 2 printer with a 32K Level II 
TRS-80. Furthermore, the entire 
design took only a couple min· 
utes. 

This month, I will tell you how 
to make the disk commands do 
anything you want, such as 
drawing lines on the video or the 
printer. In Part 2, I will explain the program 
which makes designs like this one, as well 
as ten other designs. In Part 3, I will rewrite 
the program to draw lines on the video and 
to manipulate representations of three 
dimensional objects. 

The Search 
Continuously I search for little tricks to 

enhance the capabilities of the TRS-80. Pro­
gram Listing 1 Is a simple routine that al­
lows you to PEEK at any locat ion In ROM or 
RAM. Type It In and run it. it asks for an ad­
dress to start its PEEK. If you want to look 
where the program is stored, type 17129. 
This is the start of the program text accord­
ing to the reference manual. (Of course, if 
you have one of the new ROM'S, everything 
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is going to be different.) 
Next, the program asks for the address 

where it should stop PEEKlng. To go to the 
end of 16K memory, type 32767. These are 
both default cases, if you simply press en­
ter. The program will start displaying ad­
dresses followed by the contents of each 
address, four per line. Now, press C for 
change, and It will start over again. 

If you type 16722 for the start address 
and 16805 for the end address. The comput­
er should print 195, 45, 1, 195, 45, 1 through 
the entire block. Since this seemed odd to 
me, I took out my Z-80 book and looked up 
195, 45, 1, which turned out to be JP 301. I 
then entered a machine language routine to 
jump to address 301 and got an L3 ERROR. 
This started me thinking: The only way to 

get an L3 error is to type in a disk 
command, and therefore, each 
disk command probably jumps 
to one of these addresses. If you 
don't own any disks, it jumps to 
the L3 error routine. However, 
we sly non-disk users can use 
the disk commands if we just 
change the address after the 
Jump. In other words, change 
the (JP 301) to a (JP 32000), 
where we put our own routine. 

What Goes Where 

Now comes a problem: What 
command uses what address? If 
we mess this up, the SAVE rou­
tine might LOAD, the LOAD rou­
tine might clear the screen, and 
the KILL routine might short 

out the keyboard. This is where Program 
Listing 2 comes in. 

How can any program that short do any­
thing? Well, all it does is start at the begin­
ning of the ROM and print the contents of 
each address, if it Is an uppercase letter. If 
an address contains a letter, the program 
prints It, otherwise it prints a space. When 
you run this program, (now would be a good 
time), it will print a couple of lines of 
garbage, and then print " MEMORY SIZE 
RADIO SHACK LEVEL II BASIC." On the 
machine with the new ROM the message 
has been shortened. 

After it prints the message, it will contin­
ue printing garbage for sometime, until it 
hits the table of reserved words (Table 1). 

Continued In page 126 



Three dimensional, rotating graphics for printer and video. 
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When I started to fool around with it, I discovered some ! : • "" ! ~ ~ • • ''' • 
amazing graphics capabilities. I began with some simple ~} ~ t ~• t '~ ~* / / , • : ', 
sine waves and then progressed from two dimensions to ,. • • , ......... , • • ' 
the third. After a lot of work, I finally developed a program :~ . ~ ~ t- , i t u :_. i• .l 11 

that plots the beautiful surfaces you see In the pictures. \...J ! : : tx.. *- .. ... 

I have included a total of seven short programs. The nice \1 ! ~... .t.. ·• "\ • • ·•· • ~ ~ 
thing about graphics is that most programs are very short, t,! : ~* •• !, ' • , ~ ~· • 

11although usually not simple or fast. The first few start off ..** * * * ** .. • 	 \ · .,.~ 
fairly easy, but as you progress through the programs to the final : t l •* ..• t -~· • • .' • 0 

' ' ;~
.. •¥""4 1t -41 J. -~ "' * ... .. ... " .. •::I 

( h. h ·11 d . t f th d :4 * ~ * :4 * • ** .. \. i ... .. l.."'­program w 1c w1 raw a pie ure o a square rea screw , • : tJ "4• *• / z.• ~ .. .. '· ..... , , .. 
1horizontally on the screen) you will call a machine language : l t*\ / ' *' ... : ~• ,.• ~ •• l '..~ ! ~ ; • : • :~ 

routine to rotate it. t "4. ~· m/· .,* •* ~ !/ .....£ ..'.!.'"''.·: -~ l • J f ; ~ 
1I hope that you are sitting at your TRS·80, because you ~ .. , , * * ·• • • • .,. .. " u • " " • • ~· 

:t· T * i:.U :t: * lf. ~ j,,J. * :if. "' ": ' ~ i. -a i i L • : l-i 

are going to have to type In each program as we go along. If • t t ~ ! / • .t *' ,.* =:,.·•/ i ~ ..·• , ~ '. \ ~ , .. ~ 
you don't, you will be totally confused by the end of this .• rt t ~· *. / .• ~L~ :• .../ ,, •• ..... •• •• J • • Ii ....~ 
article. All right, type in the first program and experiment around ~~ t •* * ,.* ~ ~.,~~- -~"' • ', • ', , , , '"' 
a little. After the listings of many of these programs, I have included a few ~ t ~· .. 1 ._ • .·• : ·~!;~~ J / ,+ , '. '. : . ~ , '.Ut 

1
modifications which you should try. I will explain this first program ~ ·i ~· • ~· / ;.' ~J.' _u: ; ,', •, , , , • u-<>

* ~ l..'t .. • • ' ~ l ; l , ~· thoroughly because the concepts in It will be used throughout the rest of my •t : i *• / •.~ ,:• ,:' ! ... .; ; ,. ,: , 1 1 •. ' " "'" • 

programs. • -:_ .,"' * '* .:"' ./' ; ~·· ......,.?.: ~ ; ~ l ~ ~/~i":/...~ ! 
With the TRS·80, all trigonometric functions use radians. Functions such as sine, • ! / ,.. • ' / + • *\' ! ,...,:'( '! ...'.'.':i.~~. ~- : 

therefore, have a period of 2 pi. Line 20 increments the angle "X" by point 0.4 for each • .-' .,/ .' , '" ...' ,.•, '/, '!/, :f';.~~~'"'. ', \ 
t: t .t' • t .r; k ;. t. • i .~H:.~'t ~ It ~ t 

line printed. This results in roughly one period on the screen at any time. If you Increase the " : / .' • : · ;, ',' ..' ~1,".! : ,' :· ! 
1 

point 0.4 there will be more than one period on the screen. 	 •· ! ,\\' .',\ '/~ ~ ; ; ; : ; •, 
Line 30 finds the value of our function. You can also use COS(X), SIN(X)/X, SIN(2•X), etc.. As long as • ~ ~ -~ ; •, t 1 ~ ! \ ' , •, ', , 

thevalueisbetween -1and + 1,anyfunctionwillwork.SincelusedtheTABfunctlon,Ywillhavetoendup • "' ; , ',.' /:. \ :· ', •, • , \ 
between 0 and 63. After line 30, it is between - 1 and + 1. To fix this, I multiplied it by 25 to make it between - 25 • • .' , •;, \'. •, : ~ ! 
and +25, and then, I added 30 so that it falls between + 5 and + 55. Next, in line 50, ITAB to the correct column and print • "", •, •·, \ •. : ~ : 
an X. Line 60 puts the program into a continuous loop. Before you read on, you should try all of the modifications that I have • ' • : ~ ~.•• 

i '" " ..t..t ~ . .H I 
' 



ANIMATION PROFESSIONAL 

GRBASIC OFFERS FULLY INTEGRATED BASIC GRAPHIC COMMANDS FOR 

THE MODEL I AND MODEL 1111 LINESf SHAPE TABLESf SCALING! ROTATIONS! 


GRBASIC extends Level 11 or DISK BASIC to include an 
easy-to-use graphics command set . A single BASIC com­
mand allows the user to draw a line between any two 
pixels on the screen. The longest diagonal can be drawn 
in less than 7 /1 00 second! Coordinates can be cha ined to 
allow complex figures to be drawn by a single BASIC pro­
gram line in less than a second' 

GRBASIC allows the definition of shapes. Once defined. 
a shape can be rot at ed, scaled up or down in size. drawn 
anywhere on the screen in less than a second, and can 
even be drawn totally or partially ""off" the screen in 
extended space! And all w ith short. simple BASIC com­
mands! Even multiple shapes are no prob lem! 

GRBASIC is not a string-packer or machine- language 
USA-called utility . GRBASIC is fully integrated into Level 
II and DISK BASIC. There is nothing on the market that 
offers its graphic features. except possibly the Apple II 
computer! 

TRS 00$ ANO TRS 80 ARE REGISTE RED TRADEMARKS OF TANDY CORP 
N(WOOS 80 IS A REGISTERED TRADEMARK OF APPAAAT INC 

"" 128Med Systems Software 
P.O. Box 2674-Y Chapel Hill , NC 27514 

(919) 933-1990 
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GRBASIC will allow the professional user to produce data 
graphs and displays with unbelievable ease . The data 
graph pictured above was produced by a few simple 
BASIC statements and was drawn in under 1 second! 

3-D animation from BASIC is now a reality! The game 
pictured above, taken from a demonstration program 
included with GRBASIC, pictures an alien ship attacking 
a moon base. This demonstration is written completely in 
BASIC and is superbl 

GRBASIC is available for Leve l II BASIC on cassette. 
DISK versions support TRS-DOS 2.3 and NEWDOS 80 
(please speci fy wh ich 1) , incl uding BASIC * recoveries and 
fu ll DOS integration. Memory overhead is only 1.5K. Doc­
umentation is extensive, and includes numerous examples. 

GRBASIC cassette - $19.95 
GRBASIC diskette [TRS-DOS 2.3] - $24.95 
GRBASIC diskette [NEWDOS 80] - $24.95 

GUARANTEE AND ORDERING 
INFORMATION ARE UNDER THE SLEEPING 
DRAGON ON THE NEXT PAGE. _. 



Labyrinth is not easy. Waking a sleeping w atch-dragon is 
the least of your t roub les. Som ewhere in th is nightmare 
of tunnels lurks an evil minotaur. To escape, you must 
ki ll it. And su rvive. 

Only the legendary ligh t sabre of Dnev can kill the 
minotaur. I t is secreted away i n stygian darkness. To get 
it , you mu st deal with cave bears, gnomes, pits, wra ith s, 
and much more. You must avoid the minotaur at all 
costs. 

Alas! Once armed with your light sabre, the minotaur 

f lees! W hat treasures must be found and used as bait? 

Why is th e maiden so beauti ful? What lies beyond the 

fog. 


3-D PERSPECTIVE GRAPHICS 
Labyrint h fea tures the fu ll screen 3-D perspective 
graphic displays that have made Asylum and Death maze 
5000 best sellers. You can actually see what you are 
doing and where you are going' The mazes and build­
ings are bit-coded. This al lows us to store gigantic mazes 
in sma l l amounts of memory. These programs are not 
just a series of stored pictures. Our mazes typ ica lly 
conta in over 600 locations. Fu rther, machine-language 
programming gives instantaneous graphics generat ion 
and game response' 

LABYRI NTH places you in a huge maLe of tunnels 
inhabi ted by gnomes. ghosts, w itche'" and an ev il mino­
tau r. You must find the weapons and treasures needed 
to dest roy the minotaur before he dest roys you ' There 
is food enough in the ma ze to ho ld out for months1 

TR S-80 Level II 16K or Model Ill 16K $12.95 

ASYLUM places you on a cot in a smal l room . Periodi ­
cal ly. a janitor lobs a hand-grenade through the window 
of you r locked door. What you do next could mean 
survival and escape' It could also mean permanent 
residence in the homf' for Death maze survivors' To 
leave, you will have to deal with guards. fellow sur­
v ivors. doctors. the infamous Crazed Carpenter. and 
much. much more. Don't expect to get o ut any time 
soon ' There are over 1200 locations' 

TRS-80 Level II 16K or Model Ill 16K $14 .95 

DEATHM AZE 5000 places you in a gigant ic f ive-story 
build ing. There is only one goal. ESC APE ALIVE! M on­
sters. dogs. vampires. and other vile horrors will plague 
your every step as you st ruggle to survive one of the 
most challenging adven tures ever wr itten. As of Decem· 
ber 20. only two people outsid e th e Med Systems' staff 
were known to have esca ped! 

TR S-80 Level II 16K or Model Ill 16K $12.95 

SATISFACTION GUARANTEED ! 
Asylum, Deathmaze 5000, Labyrinth, and GRBASIC are 
guaranteed to be the most incredible graphic 
packages you can buy. If for any reason you are not satis­
fied w ith these products, return your order w ithin 14 days 
for a prompt and cheerful refund. 

ORDERING INFORMATION 
Orders are processed within f ive work ing days . We pay all 
postage and handling with in the U.S., Canada. and U.S. 
terr itories. European orders please include $3.00 for air 
post . 

D Asylum ($14.95) $ --- ­

D Deathmaze 5000 ($12.95) $ --- ­

D Labyrinth ($12.95) $ 

D Adventures on Disk (add $4.00) $ 

D GRBASIC Cassette ($ 19 95) $ 

D GRBASIC TRS-DOS Disk ($24 95) $ 

D GR BASIC NEWDOS 80 Disk ($24 95) $ 

TOTAL $ 

Name 

Street 

City State ­ - ­ Z ip ___ 

Computer: 
D TRS-80 Lii 16K D Model Il l 16K 

D Mastercard D VISA D check 

MC or VISA# 

Expiration Date 

..-See List of Advertisers on page 306 80 Microcomputing, April 1981 • 119 



"What I have done is crea te two sine 
curves. One is in the horizontal x direction, 
and the other is in the diagonal y direction." 

listed and a few modif ications of your 
own. If your screen displays an OS ER· 
ROA, execute a CLEAR 100. 

For printing one sine wave, the TAB 
function Is great, but It Just doesn't work 
for several functions on the same line. 
This Is the purpose of Program Listing 2. 
Type it in and try to figure out how It works 
before you read on. 

Basically, what I have done Is create an 
array which represents each line In the 
printout. Line 50 fills It with spaces and 
line 100 changes the character at the com· 
puted position for each of our three 
curves. Lines 70, 80 and 90 compute the 
three positions of the symbols. Finally, 
line 110 prints the array on the screen. 
Again, modify this program until you un­
derstand how It works. 

Short not Simple 

Program Listing 3 will allow you to 
make some neat looking plots. It Is similar 
to Program Listing 2 except that It uses 
one 63 character string, and It can use 
words and phrases Instead of just single 
characters. Type In the program and enter 
your first, middle and last names. A very 
good looking example Is with a first string 
of 40 asterisks, a second string of 25 equal 
signs, and a third string of eight periods. 

Up to this point, you have not seen a 
slow program. Program Listing 4 satisfies 
this condition. Type It in and run it while 
you continue to read. It should take about 
twelve minutes to finish. 

What I have done Is create two sine 
curves. One is in the horizontal X direc· 
tlon, and the other Is In the diagonal Y di· 
rectlon. I multiply the value of these two 
curves and expand It so that It fills the 
screen. The real trick Is to erase the por­
tions of the surface which are hidden by 
the large lamp. 

This Is accomplished by starting at the 
base level of the plane and RESETtlng all 
of the points vertically until the correct 
height Is reached. (H is the height 
variable.) Another Important feature is the 
" IF XJ2= INT(XJ2)" statement in line 90. 
This condition is true only for even X val· 
ues, and it gives the surface a checkered 
appearance. 

If you are starting to get confused, re­
member, these programs are short, not 
simple. Fortunately, you can still enjoy the 
programs and the graphics they generate 
even if you don't completely understand 
them. 
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lll REM PROGRAM NO. l 
21l X=X+.4 
31l Y=SIN(X)
41l Y=Y*2S+31l 
Sil PRINTTAB(Y) "X" 
61l GOT020 
lll0 ' MODIFICATIONS 

21l X=X+.2 
31l Y• SIN(X) / X 
40 YcY*lll+4S 
Sil PRINTTAB(Y) "TRS-80" 
S0 PRINTSTRING$ (Y,"X") 

SINE WAVE 

Sil PRINTSTRING$(Y," ");STRING$(63-Y,"X") 

Program Listing 1. Sine Wave 

lll REM PROGRAM NO. 
21l CLEAR100 
31l DIM P$(63) 
40 D=2*3.14/ 3 
Sil FORQ• lT063:P$(Q)=
60 X• X+.3 
71l Yl=SIN(X)*2S+31l 
80 Y2=SIN(X+D)*2S+31l 

2 MULTIPLE SINE WAVES 

" " :NEXT 

90 Y3=SIN(X+2*D)*2S+31l 
lllll P$(Yl) • "l": P$(Y2) •"2":P$(Y3)="3" 
llll FORQ=lT063:PRINTP$(Q);:NEXT:PRINT 
120 GOTOSll 
130 ' MODIFICATIONS 

S0 FORQ=lT063:P$ (Q)=" .": NEXT 
71l Yl=SIN(X) / X*2S+30 

Program Listing 2. Multiple Sine Waves 

lll REM PROGRAM NO . 3 USING WORDS 
20 CLEAR101lll 
31l DIMS$(3)
40 Ds 2*3.14/ 3 
Sil FORQ=lT03:PRI NT"ENTER STRING NO.";Q:INPUTS$(Q):NEXT
61l FORQ• lT03 : L(Q)=LEN(S$(Q)) : NEXT 
70 AcA+.2 
80 T$=STRING$(6 3 ,32) 
91l FORQclT03 
lll0 Y=SIN(A+D*Q)*(31l-L(Q) / 2)+31-L(Q) / 2 
121l T$=LEFT$(T$,Y) +S$(Q)+RIGHT$(T$,63-Y-L(Q) ) 
130 NEXTQ 
141l PRINTT$ 
1S0 GOT071l 

Program Listing 3. Using Words 

Plotting Problems 

After spending a few days plotting dif· 
ferent surfaces on the video, I found two 
problems. The first problem was how to 
add more detail to the plots to make them 
look better. And secondly, if you hit 
BREAK your plot would be lost forever. 

The solution to both of these problems 
Is with a printer. I own a Base 2 Printer, 
and fortunately, It is better suited for 

graphics than most printers. I have found 
that the quality of a plot Is directly propor· 
tlonal to the number of characters which 
you can cram into a certain area. The Base 
2 Printer can not only print 132 columns 
per eight Inch horizontal line, but can also 
print more than six llnes per Inch vertical· 
ly. Line 15 Is only for th is printer since it 
outputs the numbers which select 132 

Continues to psge 124 

http:D=2*3.14


This 
printer

costs less 
than$450. 
Beat that... 
ifyou can. 

This is the Epson MX-70. The lowest priced dot 
matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. 
But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in 
common with our now-famous MX-80 than just 
the name. Like unequalled Epson reliability. 
And technological breakthroughs like the 
world's first disposable print head. But frankly, 
the MX-80 packs a lot more power than some 
people need. So we built the 
MX-70 to be a no-frills print­
er. At a no-frills price. 

But the MX-70 is still a great 
little printer. We give you 
80 CPS unidirectional print­
ing. Top-of-form recognition. 
Programmable line feed and 
form lengths. Plain paper 
printing. An easy-to-read Sx7 
matrix . Self test . And an 
adjustable tractor feed. 

That's what you'd expect 

from a basic little printer. But here's something 
you wouldn't expect: the finest graphics package 
on the market today. Free . 

We call it GRAFTRAX II. And itmeans 480 dots 
across the page, resolution to 60 dots per inch, 
and a graphic image free of the jitter and overlap 
that plagues other printers. You get cleaner grays 
and finer point resolution. 

So now you've got a choice. You want more 
power and extra functions, you buy the MX-80. 

You want a basic little printer 
that prints, and keeps on 
printing, you buy the MX-70. 
They're both at your dealer 
now. 

But at this price, you'd bet­
ter hurry. 

V'404 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard· Torrance, California 90505 · (213) 378-2220 
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THELEAST 
EXPENSIVEPROGRAMS 


YOOCANBOY. 
l ' p to 77 high-qua li ty programs 

fo r TRS-80. on ly SI0.95 

Income tax: Two systems 
PEOPLE's TAXWAN by SuperPIMx author Chick 
House will determine what forms are needed and 
request all necessary data, referring user to tax 
booklet page and paragraph. It then will print your 
comple ted forms, ready for signing . This Is the 
program you would expect to get when you pay 
$190 or more (but would you really get It? You 
WOULD with People's Taxman). 

Of modular design, PeopJe•s Taxman asks all 
questJons needed for forms and holds this on disk 
aad la memory, and tbt n will print your forms, 
using any paper (even silvered, and thermal). 
Two tax·form transparencies are Included­
Form 1040 page I & 2. Sandwich a nvansparency 
between your printout and any copying machine 
and pick your filled-out tax form from the copy 
tray. 

Fills out the following forms: Scheduals A, B , c 
1 

D,E,F,R,andRP;Form 1040, 2440, 2441, 2906, 
34611, 3903, 4137, and 5695; as well as the 
worksheets for unemployment compensation and 
IRA. Additiona l transparenc ies are only $2 
each. Distributed on cassette, for dlsk·verstons 
Model I and 3 TRS-80s only, a dd $5.95 if you want 
It distributed on disk. ($31.75 CA). $29.95 
PEOPLE'S SOFTWARE TAPE 10 prints out or 
displays what you need to know to !Ill out Form 
1040 pages I & 2, Schedules A, B , C, and Form 
5695 (ene rgy credit). 

Acomplex of 11 modular programs called from 
a menu program, tape also cont.a.Ins 
comprehenslve checklng·account system. 

Doth programs are by F'r ank ff . Marz. of 
Delavan, WI, and together fill a C48·length tape. 
Both Tape 10 programs ar e tor disk only, and 
have been specially formatted to automatically 
save to disk from tape. Forty· track DOS 
r ecommended, available for $10 from CIE. 

$10.95 
NewDOS-80-New Low Price! 

Successor to NewDOS + ,same pack.age for which 
you pay $149 elsewhere, al CIE Just... $99.95 
TAPE 9: 25 programs! 

People's Software Ta~ 9, Just out, contains 25 
procrams, lncludlnc: 

Convert, by Su~rPIMz author Chuck House. It 
chances number bases from hezadeclmal, 
decimal. octal, binary- from any one to any 
othe r! House also contributed his disassembler, 
whic h Is winner of tbe Rlchcraft Enirtneertng 
(Dlsaosembled Handbook for TRS-80) Fastest 
Footrace contest. 

Disassembled Handbook author Robert M. 
Rlcb.ardson contributed tbree Basic programs 
which allow transmtttlnr and receiving Morse 
code at speeds to 40 worda·per~mlnute, without 
clock speedup. Worse appeared In Disassembled 
VO. II and Ill. 

B1alc Page Lister was adapted by House, and 
prints beaut!tully-formatted pro(ram listings. 

Allen R. Creeoburr contributed a professional· 
qualtty amortbaUon•scbeduJe preparation 
procram, and a Multlpltcation·Tables Tutor. 

Also on Tape 9: Loan Payback by Dan Connors, 
Resonant Frequency by Steve Simcic, and 
Feedback System Stability Analysis by Phil Dunn. 

Gary Petersen contributed Distance Formula 
for X·Y al.is, and Bruno M. Larsen s ubmitted a 
maUJnr lis t and sales·record·keeplng program. 
Carey Tyler Schug contributed a parser routine. 

Games lncludeSoUtatre, Boecle, an e xtremely 
fine Hangman, and a rour·part quiz on American 
His tory, Inventions, .American wars and U.S. 
terrltortes. The quiz ts by Ronald N. Goulden, and 
ta followed by one on presidents and states, which 
tsaodltttculttbe challenre ts to answer at least 
half the questions correctly. 

Pie! Ii Joo Splesseos (Spluofl) of Aartselaar, 
Belgium submitted Sherlock detective game and 
Word Search (Jueas opponent's word). 

Also on Tape 9 ts Motorcycle Jump by Russell 
Starkey and Robot by Wm. J. Schuler (original by 
W. Lappeo), who also submitted Sea Search. 

$10.95 
AU orders charge card, chect or m.o. 

Calif . residents add 6 pct tax. Dealer lnq. Invited 
O•eraeaa, add $1.50 per tape poatace 

COMPUTER INFORMATION EXCHANGE 
Box 159 .,.. 

22San Luis Rey CA 92068 
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10 REM PROGRAM NO. 4 3-D SURFACE 
20 CLS 
30 PI=3.14 
40 FORY=0T029 
50 FORX=0T080 
60 Hl=SIN(Y/29*2*PI-PI/2)+1 
70 H2=SIN(X/80*2*PI-PI/2)+1 
80 H=Hl*H2*7.7 
90 FORQ=lTOH:RESET(X+Y,Y+l8-Q):NEXTQ:IFX/ 2= 

INT(X/2) THENSET (X+Y ,Y+l8-Q) 
100 NEXT X 
110 NEXT Y 
120 GOT0120 
130 ' MODIFICATIONS 

70 H2=SIN(X/80*4*PI-PI/2)+1
80 H=Hl*H2*4 

Program Listing 4. Three Dimensional Surface 

10 ' PROGRAM NO. 5 3-D GRAPHS ON PRINTER 
15 ' LPRINTCHR$(27); CHR$(52) ;CHR $(27) ;CHR$(98);

CHR$(13) 
16 ' LINE 15 IS FOR BASE 2 LINE PRINTER ONLY 
17 ' IT SETS 132 CHARS/LINE, 11.08 LINES/ I NCH 
18 ' IF YOUR PRINTER DOES NOT PRINT 132 COLUMNS , YOU 
19 ' WILL HAVE TO REDUCE ALL NUMBERS PROPORTIONATELY. 
20 CLS:CLEAR500 
30 DEFINT H-Z 
40 DIMA$(132) 
80 FORX1=1T0121 
90 H=0:L=200 
100 FORQ=lT0132:A$(Q) =" ":NEXT 
110 FOR Y=lT080 
120 X=(Xl-Y)*2 
130 IF X<lTHEN260 
140 IFX>80THEN25 0 
150 C=SQR((X-40)*(X-40)+(Y-40)*(Y-40))+1 
170 M=X+EXP(-.004*C*C)*75+5 
180 IFM>H THEN210 
190 IFM<L THEN23 0 
200 GOT0250 
210 H=M 
220 IF M>L THEN240 
230 L=M 
240 A$(M)="*" 
250 NEXTY 
260 FORI=lT0132:LPRINTA$(I);:NEXT
270 NEXTXl 
280 ' MODIFICATIONS 

170 M=X-EXP(-.004*C*C)*75+40 
170 A=C* .1213+ . 63:M=X-SIN(A+A*A/ 6) /A/SQR(A)*50+40 
260 FORI=lT013l:LPRINTA$(I);:NEXT: LPRINT 

Program Listing 5. 3-D Graphs on a Printer 

10 REM PROGRAM NO. 6 3-D SURFACE WITH SINGLE DOTS 
20 REM ONLY FOR USE WITH A BASE 2 PRINTER 
30 LPRINTCHR$(27) ;CHR$(50);CHR$(27);CHR$(98);CHR$(14) 
40 CLS 
50 DEFINT H,L,M,I,Q,X,Y,F,A 
60 DIM A(7,576) 
70 Al=0 
80 FORXl=lT0484 
90 Al=Al+l 
100 H=-2000 :L=2000 



110 Nl=.09:N2=.0001 
120 FORY=lT0320 
130 X=(Xl- Y)*2 
140 IFX <lTHEN270 
150 IFX >320THEN260 
160 Ol=SQR((X-240)[2+(Y-80)[2)*Nl +N2 
170 D2=SQR((Y-240) [2+(X-80)[2)*Nl+N2 
180 M=X+l80-SIN(Ol)/Ol*320-SIN(D2)/D2*220
190 IFM>HTHEN220 
200 IFM<LTHEN240 
210 GOT0260 
220 H=M 
230 IFM >LTHEN250 
240 L=M 
250 A(Al,M) =l 
260 NEXTY 
270 IFA1=7THEN290 
280 NEXTXl 
290 LPRINTCHR $ (27);CHR$(99);:FORQ=lT0576 
300 LPRINTCHR$(128+A(l,Q)+A(2,Q) *2+A(3,Q)*4+A(4,Q)*8+A(5,Q)

*16+A(6,Q)*32+A(7,Q)*64); 
310 FORA1=1T07:A(Al,Q)=0 : NEXTA1 
320 NEXTQ 
330 LPRINT 
340 Al=0:GOT0280 

Program Listing 6. 3·0 Surface with Single Dots 

10 ' PROG t 7 ROTATING SCREW 
20 CLS 
30 CLEAR500 
40 DIM P(47) 
50 A=0:XC=-l 
60 PI=3.1416 
70 A2A+PI/ 29.5:IFA>2*PI-.001THENA=0 
80 XC=XC+l 
90 FORQ=0T047:P(Q)=0 : NEXT 
100 B=A-PI:IFB<=0THENB=B+2*PI 
110 IF A<=PI/ 2 THEN P(COS(A)*l6+24)=1 
120 IF A<=PI OR A>=7*PI/ 4 THEN P(COS(A)*23+24) s l 
130 IFB<=3.982661 THEN P(COS(B)*23+24)=1 
140 IF B>=PI/ 2 AND B<=PI THEN P(COS(B)*l6+24)=1
150 IF A<=PI THEN P(47)=1 
160 IF A<= 2.300524 THEN P(8)=1 
170 IF B>= 0.8410687 ANO B<=PI THEN P(40)=1
180 IF A>PI THEN P(l)=l 
190 FORQ=0T047 : IFP(Q)=lTHENSET(XC,Q) 
200 NEXTQ 
210 IFXC<l27THEN70 
220 RESTORE:B$="":FORQ=lT050:READA:B$=B$+CHR$(A) :NEXT 
23 0 W=VARPTR (B$)
240 POKE16526,PEEK(W+l):POKE16527,PEEK(W+2) 
250 X=USR(0) 
260 Z$=INKEY$:IFZ$=""THEN270ELSE ST=VAL(Z$)*40 
270 FORQ=lTOST : NEXT 
280 GOT0250 
290 DATA 33,254,63,17,255,63,l,255,3,237,184,14,16,17,0,60,33,63 
300 DATA 0,25,237,160,229 , 209,l21,l83,32,244 
310 DATA 62,16,33,0,60,229,209,19,1,4 , 0,237,176,17,60,0,25,61 
320 DATA 183,32,240,201 

Program Listing 7. Rotating Screws 

00100 ;MACHINE LANGUAGE ROUTINE CALLED BY PROG I 7 
00110 

0000 21FE3F 00120 LO HL,16382 ;l BEFORE END OF VIDEO 
0003 llFF3F 00130 LO DE,16383 ;END OF VIDEO MEMORY 

>"'SH List of Advertisers on page 306 

rA 	 d 
i:J BUSINESS/ACCOUNTING ~ 

SOFTWARE 

'S'ERVICE 
'O'RIENTED 

'A'CCOUNTS 
'R'ECEIVABLE 

"SOAR" is a combined time reporting/ 
accounts receivable system designed for ser­
vice organizations. Thansactions input to the 
system include charges to, and receipts from 
customer accounts. Employees charge time 
and/ ordollar amounts against specific tasks 
codes. Pre-established inputs are employee 
rate, task hourly rate, task fla t charge, and 
task rounding factor. 

Outputs produced include: 
•updated customer 	file - including bal· 
aT1 ce, last posting. and last receipt 
amounts 

•statement summary - by customer and 
task code 

•detail transaction report 
•employee afld task summary- with rcue· 
nue & percent 

•database reports 	- for employee, custo· 
mer and task code databases 

•statements (optional) 	- programmed to 
suit your forms (auailable at additional 
cost) 

Monitor andcontrol your ualuable resources 
with this system for only $395. (Order product 
code: SOAR) 

GENERAL 

LEDGER/CLIENT


WRITE-UP SYSTEM 

Our General Ledger/ Client Write-up System 
is a proven, quality product used by several 
Accounting firms and other Businesses. 

•features 	departmental financial state· 
ments 

•contains budget prouisions 
•permits up to 500. user·defined chart of 
accounts 

•allows for transaction editing 
•retains standard journal entries 
•accepts only balanced batches of trans· 
actions 

•prouides easy·to-follow audit trail 
•uses conuentional accounting symbols 
•included user documentation easily under· 
stood by present employees 

Several reports can be generated by the sys­
tem including: 

•transaction audit reports 
•trial balance 
•income statement (profit & loss statement) 
•balance sheet 

*budget report 

•chart ofaccounts 

Incorporate speed and accuracy into your 
business record keeping by ordering our 
General Ledger System today for only $495. 
(Order product code: GLS) 

"' 147TASK 
Computer Applications Inc. 

4810 LARCHVIEW DRIVE. DAYTON. OHIO 4S424 

:::IC (513 ) 233-5515 • 
Product Code -----------­
Company 
Representativt 

Address -------------­
City---- - -- Statt--Zip __ 
Phone Computer Model (circ/t} I 2 3 
Credit Card Number Exp. - ­
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"With the TRS-80, all trigonometric 
functions use radians. Functions such as 
sine, therefore, have a period of 2 pi. " 

characters per line and 13 half dot vertical 
line spacing (about 11 lines per inch). Pic­
tures three and four were created with this 
program. 

If your printer outputs exactly 132 
characters per line and automatically 
prints when the buffer is full, this program 
should work as written. 

However, printers vary, so I will warn 
you of two modifications which you may 
need to make. If your printer only prints 
when it receives a carriage return, use line 
260 in the modifications section. 

A more difficult problem is if your print ­
er prints less than 132 columns. To fix this 
you will have to multiply all of the num­
bers by a certain ratio. For example, if you 
own an 80 column printer the ratio would 
be 80/132. The only Items which would not 
be multiplied would be the line numbers 
and the "X =(X1 - Y)•2" statement in line 
120. The Important variables are X1, X and 
Y. X1 is the vertical line counter.X is the x 
coordinate, and Y is they coordinate. I use 
the point (X,Y) and the center of the sur­
face (40,40) to find the distance from the 
point to the center. Line 170 then uses this 
distance just as X was used In Program 
Listing 1 to compute the value of the func­
tion. 

Next, I use a high and low counter to 
find out if a point should be hidden. If it 
falls outside of this range, I add it to my ar­
ray just as I did In Program Listing 2. Now 
you see why I started out with the simple 
concepts. 

We will cover Program Listing 6 very 
quickly because it can be used only by the 
Base 2 Printer or other printers that output 
single dot graphical data. The only differ­
ence between this program and Program 
Listing 5 is that this one stores seven IInes 
and prints them all at once. (See pictures 
one and two.) The surface was created 
with two SIN(X)/X equations with different 
centers. 

Picture two is the same surface as pic­
ture one except that the surface has been 
rotated 90 degrees by changing the 
centers in the two distance equations. 
Before any of you get to eager to try this 
one, I must warn you that these plots 

eee6 01FF03 00140 LD BC,1023 ;NO . OF BYTES TO HOVE 
0009 EDB8 ee1se LDDR :SHIFT VIDEO ONE BYTE UP 
eeeB 0El0 00160 LD C,16 1LOOP COUNTER 16 LINES 
ee00 ll003C ee110 LD DE,1S360 ;START OF VIDEO 
0010 213Fe0 00180 LOOP LD HL,63 ;POSITION OF LAST CHAR. 
0013 19 00190 ADD HL,DE ;FIND ADDRESS 
0014 EDA0 ee200 LOI ;COPY EDGE. DEC C 
0016 ES 00210 PUSH HL ;HAKE DE = HL 
0011 Dl 00220 POP DE ; 
0018 79 00230 LD A,C ;GET COUNTER 
0019 B7 00240 OR A ;IS COUNTER ZERO? 
001A 20F4 ee2se JR NZ,LOOP ;IF NOT, DO AGAIN 

00260 ;THIS NEXT PORTION DISTORTS THE LEFT EDGE 
enc 3Ele 00270 LD A,16 ;LOOP COUNTER 16 LINES 
001E 21003C ee2ae LD HL,1S360 ;START OF VIDEO 
0021 ES 00290 LOOP2 PUSH HL ;HAKE HL= DE 
0022 Dl 00300 POP DE ' 0023 13 00310 INC DE ;HAKE DE • HL + l 
0024 010400 00320 LD BC,4 ;NUMBER BYTES TO REPEAT 
0027 EDB0 00330 LDIR ;COPY THEM 
0029 113c00 00340 LD DE,60 :LENGTH OF REST OF LINE 
002c 19 003S0 ADD HL,DE ;HL = START NEXT LINE 
0020 30 00360 DEC A ;DECREMENT COUNTER 
002E B7 00370 OR A ; IS A = 0? 
002F 20F0 00380 JR NZ,LOOP2 ;NO. DO AGAIN 
0031 C9 00390 RET ;YES. BACK TO PROGRAM 
e000 00400 END 
ee0ee TOTAL ERRORS 

LOOP 0010 00180 002S0 
LOOP2 0021 00290 00380 

Machine Language Routine Called by Program Listing 7 

sentation of a screw on the screen. Type it In and try it before I tell you how I 
cheated. Have you run it yet? I hope so, because then you will know 

...... ........... what I am talking about. 
........ ..
.... ....... It probably appears to you as if the screw is moving side­
..... ... ... ..
········ ···· ... ...........
............ ... ways on the screen. If this isn't how it appears to you,
...................
··· ··········· ..... ........ .....
...... ............... . turn the contrast on your monitor down, and the bright­
. . .. .. ............... .
............. .........
. ..... ................ . ness up. Stand back, squint your eyes, and try to
.... .....................
. . .. ··· ········ ········· 
' t • I '• o fo H • .... •Io' Io 0 o......................... ..Io . imagine that it is turning. By the way, this program
.. . . . ... ...................
................ .. .........
. . . ................... ....
. . . . . . . . . ................ . uses the numeric keypad as a throttle. Press 9
. ................................. .. ... .. 
. . . . . ...... .. .... . and it should almost stop. The 0 key is the. .. ...............
. . ....... . .. .
.. . .......... .
..... .... . . fastest speed. 

: .. Program Listing 7 is very similar to Program 
.... . . . ; .: .':. :· : .. . Listing 2 except that I have used four 
....... : : · · · sine waves and four straight 

lines. The large number of.. .. IF statements were used to 
.......
. . . . . . print only the portions of these. . . . .. 

lines that would have been seen.. .. . . .... .. . ...........
.. . . . . . . in an actual screw. The data at the end. . . . . . . . . . . ..... . .............. 

0 00 0 0 0 0 0 o I 0 000•.. . . . . ..... . .... of the listing is for the machine language pro­.. .. . . ...........
... . . . . ............
... .. . . . ............. gram. I included a listing of it in case some of
.... . . . . . . . ......... ..
...................... 

•• • •• • + .................
..... . .. . . .. .. ..... ... .. you were interested...... . . . .. . .. ........ ... .
.. ......... ····· ........ .
..... . . .. .. .... ... ...... . I hope you have learned about plotting sine..... . .. .. ... .... .. .. ... ...... . . .. ... .. ......... .
..... ·····took eight hours and forty five minutes each. ... ... . ... · ............. .. waves, and were able to modify Program Listing
.... .. .......... .
......... ....... .
Don't run the program now, but, instead, run it before ······· ......... . 5 to work with your printer. If you don't have a
... ...... .... .............
you leave for work, and it should be done when you get ········ ····. printer, you may want to modify Program Listing...........
·· ·········· .... ..... .home. ... .... .. 5 so that you can avoid all of the RESETting time 

Many of you don't have printers and are probably disap­ in Program 4. 
pointed that you cannot use Programs 5 and 6. So that everyone if you have a compiler,this is the type of appli­
is happy, I have included this last program that rotates a graphical pre­ cation where that extra speed will really count. • 
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T WICE T H E 
STICK·80 MAKES KEY80ARO 08SOLETE. 

Fea1ures lhe famous ATARI Joys11ck 8 duec11ons + hre 

con1ro1. Simple 1nsuuctions 10 make roystick versions o! 
most acuon games. Plugs m10 keybOard °' expansioninr... 
Prrce includes ATARI 1oyslick wilh ALPHA inlerrace •M 
lnmuc11ons. FREE " MAGIC ARTIST" ' program ... 1539.95 
:uJi)tr Re11 1 T111e im1on Gr.1:JlllC Souna 9i\'tl!!~ !Or ShCot t'U 
o~· Soaw.HP u:r.ovtt11cns ~l 't \ · IUV/;.$10\ 
COS'.l'C1:HRUU£RS BREAKOUf foch 59 ~ti 
S1Elt:,R i•OV(t..i lUR~ su:>et .u;11on .·.1tnsoa11r. S:.i 9~ 
Sollt.dlt dulhDIS ,ino 01-;llH)U;IOl!j cori:.tc.t vs 10· 10~·:,. l1t• 
l011~ e·s1on n.lC-. MlC '0' vOuf c.o~ : .nq c1a1~ t !. 

ANALOG·80: AWORLO OF NEW APPLICATIONS POSSl8LE. 
8 OIGllAL l.IULllMETERS PLUGGED IN10 YOUR TRS·80"' 
Measure Temperature Vol!age. Curren1. L1gh1 Pressure. e1c 
Veryeasy 10 use ror example. fef sreao 1nou1cnannet """ 10 
OUT O.: ·se1ec1s maul ft4 ano also s1a 11s ine conve1s1on 20 
A = INP(O) 'Puls tne resull 1n vartaDle · A·· Vo11a 1 

Soec111cattons rnout range 0·5V ro 0·500V Eacn coannel 
canoe ser 10 a01lleren1scale 
Reso1u11on 20mv ton 5V range) Accuracy 8 011s f 5'/ol Pon 
Aaotess 1umper se1ecrao1e Plugs into keyt>Oilro ous or Ell 
(screenorm1er oom Assemo1ec ano 1es1eo 90 daywartan1y 
Comote1e w11n power suoply. connector. manual St39 

LET THE " CHAIN BREAKER'. FREE YOUR MINl·ORIVES . 
Eno int datsy·cna1n mess once and lor all Fns all mini· 
ouves Percom _Aerocomo. Snugart. M1cro;iohs. Mil. V1sia. 
Penec Siemens. BASF Easy 10 install. 1us1 remove ine 
drive cover plug rn lhe CHAIN BREAKER" and replace lhe 
cover Vo11a 111 

NOH 'IOU can cnange and move your (!rives arouno w11nout 
01sassemo1y Keep lhe cover on and keep lhe dus1 oul thgh 
rehaorhty golo p1a1eo coniacts. compu1er g·aoe 3• 
conouc1or cao1e les1eo and guaranieeo. 
Gel one lor each drive only S13 95 

• 


MUSIC-80 MUSIC·80 MUSIC-80 MUSIC-80 MUSIC-80 
Use ex1s11ng soltware 

or wrne your own W11n 1h1s tow cost 8 011 d1g11a1 to 
analog conveuer you can syn1nesize up to 5 music voices 
8u1IHn vOlume c.ontrol handy when stereo nor near JAS·80 
Simply plug 1he ··MUSIC·80'' 1n10 lhe keyooard or lhe E/1 
screen punier pctf and connec11t1e ourpu1 (RC Arack ) to any 
ampl1her rne Raoro·Snack 512 speaker/ ampl1f1e1 works 
fine 
Fully assemoreo ano 1es1eo. 90daywarran1y 

INTERFACER2: LOW COST INPUT/ OUTPUT MODULE. 

S1111 1he bes1 value 1n sense/con1101 devices Use 11 for 

energy con11ot. burglar alarm. darkroom. selec1uc duve. 

model irains. 1obo1s. Skinner oox... 

-8 1a1ched lTL ou1pu1s 2 rela ys SPOT 2A I 25V con1ac1s 

- 8 !TL/CMOS 1npu1s. lnpul 0 and I are op11cally 1sola1eo 

-Neal and compact design. veryeasy to use. 
10 A= INP(O) ' Reads lhe 8 inpu1s (1f A = O: all inPUIS are 
low) 20 OUT o.x 'Conuols lheou1pu1s ano lhe relays 
Assembled & 1es1ed. 90 day warran ly. Prrce includes power 
supply. cable 10 KB or Ell. superb user's manual tree 
phone dialer program S95 Manual only S5. 

INTERFACER-80: 1he mos1 powerlul SensetCon1rot mooule 
•8 1nduswat grade relays. single pole aouo'e tnrow1s01a1eo 

con1ac1s 2Amp <!} 125 Vons lllla1cneo ou1pu1s are also 
access1bte 10 drwe ei 1erna1 so110 s1a1e relays 

•8 conven1en1 LEOS cons1anllydisplay lhe relay s1a1es 
Simple " OUl commands (1nt>asrc) conuol lhe 8 relays 

, 8 op11cally·1sola1ed 1nPuts 101 easy cuec1 1n1erfac1ng 10 
external sw11ches oho1oce11s t<eyoaos. sensors etc 
Simple 'tNP' commanos reao 1ne s1a1us of 1ne 8 1nou1s 
Selectable pon address Clean. compac1 enclosec oosrgn 
Assembled. res1ed. 90 oays warranry Puce 1nc1uaes power 
supply.cable. connec1or supero user's manual S159 

YOU ASKEO FOR 11: " EXPANOABUS" XI , XZ. XJ AND X4. 
CONNECT All YOUR IRS·80 OEVtCES StMULTANEOUSLY 
on lhe ~D pin TRS·80 bus Any oevrce 1ha1normally plugs 
into 1he keyboard e:oge connec1or will also plug 1n10 me 
" EXPANOABUS' l he 'X4" rs sno~n with pro1ec11ve 
covers (Included) The TRS·BO keyboarc con1•1ns 1he ous 
orrvers (74LS367) tor up 10 20 oevrces. more 1han you will 
ever neeo Using lhe El l. 11 plugs e11her be1ween KB ano Ell 
or m rhe Screen Punter 0011. Pro1es~1ona1 auat11y golo 
p1a1ed conrac1s Compu1er grade .JOconduc1or rionon caote 
X2 529 X3 . S44 X• $59 X5 $74 
Cus1om conhgurarions are also ava1laD1e call us 

GREEN SCREEN 

WARNING 

ISM ano all lhe " 01gg1es· are usinggreen screen mon11ors 
lls advan1ages are now w1oe1y adver1rsed We leel 1na1every 
TRS·BO user should en1oy 1he oenehls 11 provroes Bui 
WARNING: all Green Screens are no1 crea1eo equal Here rs 
whal we lound 
•Several are 1us1a fla1piece of s1andaro coloreo Luc11e The 
green 11n1 was no1 made for 1h1s puroose ano rs 1udged oy 
many 10 be 100 dark Increasing 1he brrgniness conuol will 
resull rn a luzzy display 
• Some are simply a piece 01 1n1n ptas11c film 1apeo on10 a 
cardboard frame The color rs sa11slac101y bul lhe wobbly him 
gives 11 a poor aopearance. 
•One "op11ca1hller.. is in tac1 plain acrylic sheeung 
• False claim A lew pre1end 10 " reouce glare· In fac1. 1heu 
liar and shiny surfaces (bOlh him ano Luelle lypel AOO 1herr 
own reflections 10 1ne screen 
•A lew laughs· One ao claims 10 " reouce screen con11as1 
Sorry gentleman ou111's 1us11ne opposite One ol 1ne Green 
Screen·s ma1or oenelns is to increase the conuast oe1ween 
the 1ex1 and 1he background 
•Drawbacks Mos1are using aohes1ve s1rips 10 ras1en ine1r 
screen 10 lhe mon11or This melhOO makes 11 awkward 10 
remove 101 necessary perrod1ca1 cleaning All fexcep1 ours! 
are 11a1 L1gn1 pens will no1 work reliably because ot ine 01g 
gap oe1ween lhe screen ano inc 1uoe. 
Many companies nave been manulac1u11ng vrdeo 1111ers tor 
years. Viearenol lhe lirsl (some lhink 1ney are). oul we have 
done our homework and we lhink we manufaciure 1he oes1 
Green Screen. Here rs why 
• II Iris righ1 on10 lhe pic1ure lube hke a skin because 111s lhe 
only CURVEO screen MOLOEO exaclly 10 lhe p1c1ure 1uoe 
curva1ure II isCul precisely 10 cover the exposedarea ol tne 
p1c1u1e tube The Ill 1s sucn 1ha1 1he s1a11c elec111c11y is 
sufhciena 10 keep 11 1n place• We also include some inv1s1ole 
reusable 1ape lor amore secure 1as1ening 
•The hl1er ma1e11al lhal we use rs 1us1 11gn1. no1100 oark nor 
100 hgh1 The resull 1s a really eyepleasing orsplay 
Vie are so sure lhal you will never 1ake your Green screen oil 
1ha1 we oiler an uncond111ona1 money·back guaranly lry our 
Green Screen lor 14 oa ys II 101 an y reason you are no1 
oehgn1ed w11h 11. re1urn 11 101a promp1 relund 
A 1as1 word' \Ve lhrnk 1ha1 companies. hke ours. who are 
selling mainly oy mail should •hSI 1neu sueel aodressonave a 
phooe number !for queshons and orders )oaccep1 COOs. no1 
every one hkes 10 send checks 10 a PO boX>Oller lhe 
convenience ol charging !heir purchase 10ma101 credll cards 
Howcome we are 1ne only green screen people doing 11' 
Oroer your ALPHA GREEN SCREEN IOday S12 50 

ALPHA Product cO"
AOO S2.50 PER OROER FOR SHIPPING ANO HANOLING 
All OROERS SHIPPEO FIRST CLASSMAIL 
WE ACCEPI VISA. MASI ERCtt ARGE CHECKS. M 0 
COO AOO S2.00 EXTRA • 
OUANTITY OISCOUNIS AVAILA8LE ""=:' 
N Y RESIDENTSAOO SALES TAX ­

http:c.o~:.nq


"This month, I will tell you how to make 

the disk commands do anything you want, 


such as drawing lines on the video or the printer." 


This table was produced with Program List­
ing 3. The way this table is stored in ROM is 10 REM PROGRAM NO. 1 PEEK ROUTINE 

20 S=l7129a much more compact and less readable 
30 E=32767form. In ROM, all the words are crammed to­
40 INPUT"START ADDRESS";Sgether like sardines in one long block. In or­
50 INPUT"END ADDRESS";E 
60 FOR A = S TO E 

der to signify the start of each word, the 
ASCII code of the first letter, such as 69 for 

70 PRINT A;PEEK(A),E in the word END, is added to 128, which 
80 Z$=INKEY$makes 197, and is stored as the first letter. 
90 IFZ$<> "C" THEN NEXT ATo decode this, I print letters until I get to 
100 GOT020 one which has an ASCII number greater 

than 128, and then I tab to the next column 
Program Listing 1 and print the letter. I also included a count­

er, N, which is the number which the inter­
preter stores when you type one of these re­

10 REM PROGRAM NO. 2 LOOK FOR WORDSserved words. 
20 FOR A = 0 TO 13000

Now we have a list of reserved words, we 30 C = PEEK(A)
can start filllng in the addresses as we find 40 IF C>64 AND C<91 THEN PRINTCHR$(C);:ELSEPRINT" ";
them. Those I have found are in Tables 2 50 NEXT A
and 3. Table 2 is In numerical order, and Ta­
ble 3 is in alphabetical order. I included USA 

Program Listing 2 even though it is not one of the disk com· 
mands. 

Finding these addresses was a lot of 
work which few fools will want to repeat, es· 
pecially since I already provided the ad· how I found addresses: I took one address 
dresses for you. However, this Is basically at a time which followed one of the 195s. 

128 END 129 FOR 130 RESET 131 SET 

132 CLS 133 CMD 134 RANDOM 135 NEXT 

138 DATA 137 INPUT 138 DIM 139 READ 

140 LET 141 GOTO 142 AUN 143 IF 

144 RESTORE 145 GOSUB 146 RETURN 147 REM 

148 STOP 149 ELSE 150 TRON 151 TROFF 

152 OEFSTA 153 OEFINT 154 OEFSNG 155 OEFOBL 

156 LINE 157 EDIT 158 ERROR 159 RESUME 

160 OUT 161 ON 162 OPEN 163 FIELD 

164 GET 165 PUT 166 CLOSE 167 LOAD 

168 MERGE 169 NAME 170 KILL 171 LSET 

172 RSET 173 SAVE 174 SYSTEM 175 LPAINT 

176 OEF 1n POKE 178 PRINT 179 CONT 

160 LIST 181 LUST 182 DELETE 183 AUTO 

184 CLEAR 185 CLOAO 186 CSAVE 187 NEW 

188 TAB( 189 TO 190 FN 191 USING 

192 VARPTR 193 USA 194 ERL 195 ERA 

196 STRINGS 197 INSTR 198 POINT 199 TIMES 

200 MEM 201 IN KEYS 202 THEN 203 NOT 

204 STEP 205 + 206 - 207 

208 I 209 [ 210 ANO 211 OR 

212 > 213 = 214 < 215 SGN 

216 INT 217 ABS 218 FAE 219 INP 

220 POS 221 SOR 222 ANO 223 LOG 

224 EXP 225 cos 226 SIN 227 TAN 

228 ATN 229 PEEK 230 CVI 231 CVS 

232 cvo 233 EOF 234 LOC 235 LOF 

238 MKIS 237 MKS$ 238 MKOS 239 CINT 

240 CSNG 241 COBL 242 FIX 243 LEN 

244 STAS 245 VAL 246 ASC 247 CHAS 

248 LEFTS 249 RIGHTS 250 MIDS 

Table 1. Table created using Program Listing 3. All Information is stored in the ROM 
In a more compact manner. 

Then I POKEd the address of my own rou· 
tine into the two bytes which were occupied 
by the 45 and the 1. 

I used the screen white out routine from 
- Radio Shack's Editor/Assembler manual. 

Next, I started typing In disk commands 
and getting L3 errors until a word final· 
ly made the screen turn white. I contin· 
ued this until I had gone through the sec­
t ion. For a few addresses, I could not find a 
disk command to go with it. 

New Commands 

The procedure for using these new com· 
mands is fairly simple. First, write a ma· 
chine language routine. Second, decide on 
the word you want to use, and find its ad· 
dress in the alphabetical table (Fig. 3.) 
Third, POKE the LSB (Least Significant 
Byte) into the address, and POKE the MSB 
(Most Significant Byte) into the next higher 
address. That is all It takes to use one of the 
commands. 

Program Listing 4 demonstrates exactly 
how to use the disk commands. The pro· 
gram is a Road Race game In which you 
must drive a car down a winding road filled 
with potholes. Naturally, if you hit a pothole 
or the side, that is the end of the road. There 
have been many of these games written; the 
problem with them all is that the car Is al· 
ways driving in reverse. It starts at the top of 
the screen, and the obstacles move up the 
screen at it because that Is the way the vld­
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GAME BREAKTHROUGH: 

THE STICK SO 
lit' FEATURES THE FAMOUS ATARI JOYSTICK. 

~WORKS WITH ANY LEVEL 2 AND DISK S YS T EMS . 

~PLUGS DIRECTLY INTO KB . OR E / 1 (SCREEN P RINTER PO RT). 

~ INCLUDES SIMPLE , DETAILED INST R UCTION S TO M A KE 

JOYSTICK VERSIONS OF M OST ACTIO N GAMES. 

ref COMPATIBLE WITH ANY OTHER TRS -80 ACC ESSO R IES. 

ref FULLY ASSEMBLED AND TESTED. READY TO PLUG IN AN D 

ENJOY . 

ref FUN TO E XPERIMENT WITH IN BASIC: S IMPLY US E INP(O).

ref 90 DAY PART AND LABOR WARRANTY. 

UNCONDITIONAL MONEY BACK GUARANTY: Try you r STICK-80 for 14 days. If for any reason you are 
not delighted with it, return it for a prompt and courteous refund (including shipping and handling). 
PRICE INCLUDES ATARI JOYSTICK + ALPHA INTERFACE + DETAILED INSTRUCTIONS + DEMO 
PROGRAM . ON Ly $39. 95 MODEL 3 OWNERS: WE HAVE A MODEL 3 TO MODEL 1 ADAPTER 

IG FIVE SOFTWARE SUPER FAST MACHINE LANGUAGE ACTION GAME 

tt you ind your TRS-80 hr;e longod fore fast-pec.d 11e1d1·typ1 gem1 thlt is 
nuly a challenge. then IUPEll IOIA is what you'vo bMn woiting for. In this 
two player machin1·lenguag1 g1me, largo astwoib flolt ominously 1round the 
scr..n. Suddenly your ship 1pp11rs end you must destroy tllo ~tmids btto11 
they destroy you! (But wetch out because big asteroids br11k 1part into little 

J onts.) The controls that your ship will rupond to 111 tlrust. rot1t1, hyperspace. 
and r...All right! You'•• done it! You'vo durod IWI Y ell the •steroids! But whit 
is thot soucor withthe laser doing? Ouitk!You must dutroy him fast btcoust that 
guy's accurate! + ..,.......,........................... ® 

The sound of the klaxon is cding you! Crull end crafty invod ws hive bttn 
sp ottod in battleformation warpi1111 toward Earth at an incrodibl1 speed. Suddenly, 
your ship m1t11i1lim just belowthe huge flo d< of invadtrs. Quid<ly end skiHfufly 
you shih right and loft as you carefully firo your lasar> at them. But wlldl out! A 
few we breaking out of the convoy and fl ying snaig ht at you! As the whint of their 
enginos gats louder. you place your fing11 on the fut button knowing al too well 

:~~n~h~ff:~:,::::-:::;:r:~s:G~1L~xvalN~AS~o~® 
Your TRS-80 screen has been transfcrmod into a maze-like playfitld for this 

game. As your ship apptars on the bottom of the scmn, eight elitn romships 
appt11 on thotop. All of thom are !reveling at flank speed directly at you! Quid<ly 
and boldly you mov1 towardthem end fire missills to d11troy tham. But the mort 
aliens you dutroy, thofast11 the ramainingones become. tt you got too good you 
must endure the w111h of the kteper of the mazefield: the menacing "Ragship" . 
You must dostroy him fast becauso. as you wil find out. that guy's 1ccur1tt ! Wrth 
sound effects! ••••••• •••-. .... ATIACK FORC E' 

With thousonds of star> whizzing by you. your SPACE DEITllDYEll ship 
com11 out of hyptr>pace directly under a convoy of elitns. Almost tffortle ssly, 
you skittuny destroy IV/lr'f last ono. But befort you can cong11tu11t1 yourulf, 
another sat 1ppears. These sum to be sligh11y moro int1Uig1nt than the first 111. 
Ouiclcly you eliminate 111 of lhl!O, too. But your fuel supply is ropidly diminishing. 
You must still destroy two mor1 sets befort you can dock wit hyour spac1station. 
All right! The spaca station is now on yo ur sc1M1rs! Oh no! Intruders have 
ov"11ktn the slltion! You must skillfully firt your neutron lesors to tlirninate tht 
intruder> from the station befOle your 1ng ines run out of full and oplode! Wrth 

iiiiiiiiiiiiiiiiiiii~'oundl .................... . .. COSMIC FIGHTER<l> 

The second 1111111 hes occuned and th e geluy ~ full of stray ast11oids 
and mataors. As you look tlrough youi space port you s11 • beh of 1st110ids 
drifting across the sc111n blocking your path to the selety of the spice stltion 
above. But be careful because meteor showers. u ploding suns and invading 
aliens may strike your ship and send it hurtling back lo gru und level . How many 
limos can you and youi opponent manouvw tlrough thoH obstaclas btfn11 time 

ns out? With so und effects!-+ .......... METEOR MISSION 11~ 

ALSO AVAILABLE DOUBLE-STICK 80: 2 ATARI 

JOYSTIC KS + ALPHA DUAL INTER FACE + 
INSTRUCTIONS + DEMO PROGRAM : $ 5 9 .95 



"The program is a Road Race 
game in which you must drive 
a car down a winding road filled 
with potholes." 

16526 USR 
16732 DEF 
16756 CMD 
16762 OPEN 
16765 FIELD 
16768 GET 
16771 PUT 
16774 CLOSE 
16777 LOAD 
16760 MERGE 
16763 NAME 
16768 KILL 
16792 LSET 
16795 RSET 
16601 SAVE 
16604 LINE 

Table 2. Numerical listing of disk 
commands which can be used In a 
manner similar to USA calls. The ad­
dress In front of the word Is the loca­
tion to POKE the address of your ma­
chine language routine. 

eo display scrolls. To fix this, you have to 
turn the monitor upside down or write a ma­
chine language routine which moves the 
contents of the screen down instead of up. I 
prefer the second choice, since the first 
might damage the monitor. 

The machine langauge routine is fairly 
simple, it uses only 27 bytes of memory. You 
don't need an assembler, since the BASIC 
program POKEs the program Into high 
memory. The first thing the program does is 
to use the alternate register. Evidently, the 
interpreter uses some of the registers, and 
If you don't save them with a PUSH or an 
EXX, some strange and funny things will re­
sult. Next, the program moves the top fif­
teen lines of the video down one line. It then 

CLOSE 16774 
CMD 16756 
DEF 16732 
FIELD 16765 
GET 16768 
KILL 16766 
LINE 16604 
LOAD 16777 
LSET 16792 
MERGE 16760 
NAME 16763 
OPEN 16762 
PUT 16771 
RSET 16795 
SAVE 16601 
USR 16526 

Table 3. Disk commands. Same as 

Table 2 except In alphabetical order. 


10 REM PROGRAM NO. 3 TABLE OF RESERVED WORDS 
20 N=l28:PRINT,,, 
30 FOR A=5712T06175 
40 C=PEEK(A) 
50 IFC>l28THEN PRINT,N;" ";CHR$(C-128);:N=N+l:NEXTA:END 
60 PRINTCHR$(C);:NEXTA 

Program Listing 3 

100 REM PROGRAM NO. 4 ROAD RACE DEMONSTRATION 
200 CLS:INPUT"DID YOU SET MEMORY SIZE TO 3274l";Z$ 
300 IF LEFT$(Z$,l)="N"THENEND 
400 CLS:PRINT@475,"ROAD RACE" 
500 CLEAR100 
600 DATA 217,17,255,63,33,191,63,l,l92,3,237,l84,33,0,6 

0 
700 DATA 17,1,60,1,63,0,54,32,237,176,217,201 
800 DATA 2608 : REM THIS IS THE SUM OF THE PREVIOUS DA 

TA 
900 FOR A=0T026 : READ C : S=S+C : POKE 3274l+A,C : NEXT 

A 
1000 	READ C :IF S<>C THEN PRINT"DATA INVALID. END OF RU 

N":END 
1100 	POKE16804,229:POKE16805,127 
1200 	PRINT:PRINT:PRINT"DO YOU WANT INSTRUCTIONS (Y/ N) ? 

n 

1300 	Z$=INKEY$ : IFZ$="N"THEN2400ELSEIFZ$="Y"THEN1400ELSE 
1300 

1400 	CLS:PRINTTAB(24)"*** ROAD RACE***" 
1500 	PRINT:PRINT"THIS IS A SIMPLE ROAD RACE GAME." 
1600 PRINT"THE OBJECT IS TO DRIVE YOUR CAR DOWN A WIND! 

NG ROAD." 
1700 PRINT"HOWEVER, THIS IS NOT VERY EASY BECAUSE THE R 

OAD IS IN VERY POOR" 
1800 PRINT"CONDITION. YOUR CAR WILL LOOK LIKE THIS ( 

:I: ), AND IT CAN"; 
1900 PRINT"BE CONTROLED WITH THE LEFT AND RIGHT ARROW K 

EYS. YOUR TURN ENDS"; 
2000 PRINT"WHEN YOU HIT THE SIDE OR ONE OF THE POTHOLES 

• YOUR SCORE IS" 
2100 PRINT"BASED ON THE LENGTH OF YOUR RACE. MY RECORD 

IS 1058." 
2200 PRINT:PRINT:PRINT:PRINT 
2300 INPUT"PRESS THE ENTER KEY TO BEGIN";Z$ 
2400 CLS 
2500 L=l6353 
2600 Z=0 :T=0 
2700 X=X+RND(0) / 7 
2800 T=T+l 
2900 Z=Z+.05 
3000 Y=SIN(X)*l9+22 
3100 W=SIN(Z)*5+15 : REM W =WIDTH OF TRACK 
3200 PRINT@0,STRING$(Y,146);STRING$(W,32);STRING$(63-W­

y, 146); 
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"The main purpose of this program 
was to demonstrate how to use 
the disk commands, so there are 
few features in the game." 

3300 	POKERND(60)+15360 , 128+RND(63) 
3400 	POKERND(60)+15360,32 
3500 	P=PEEK(l51 68) 
3600 	 IFP=32THENL=L-2 
3700 	 IFP=64THENL=L+2 
3800 	LINE 
3900 	 IFPEEK(L-1) >1280RPEEK(L) >l28 OR PEEK(L+l ) >l28THENG 

OT04200 
4000 	POKEL- l , 58:POKEL,73 : POKEL+l, 58 
4100 	GOT02700 
4200 FORQ=lT09:FORW=lT030:NEXTW : PRINTCHR$(23)::FORW=lTO 

30:NEXTW 
4300 PRINTCHR$(28) :: NEXTQ 
4400 CLS : PRINTCHR$(23)" COLLISION":PRINT: PRINT 
4500 PRINT"SCORE :":T 
4600 IFT>HSTHENHS=T 
47 00 PRINT"HIGH : ":HS 
4800 G=G+l :TS=TS+T 
4900 PRINT"AVERAGE :":INT(TS/ G) 
5000 PRINT:PRINT 
5100 PRINT"PLAY AGAI N (Y/N) ?" 
5200 Z$=INKEY$ : IFZ$="N"THEN5300:ELSEIFZ$="Y"THEN2400:EL 

SE5200 
5300 	CLS:END 

Program Listing 4 

fi lls the top line with spaces, gets the old 
registers back, and returns to the BASIC 
program. A return is used because the inter­
preter PUSHes the return address onto the 
stack before it jumps to our routine. 

MEMORY SIZE 32741 

First enter 32741 to the memory size 

quest ion. Then type SYSTEM followed by /0. 
This should bring the memory size. 

When you RUN the program, It will ask 
whether you set the memory s ize. If you did, 
press enter. The next section of the pro­
gram reads In data for the machine lan­
guage and PO KEs it into memory. If also 
adds up all the data and compares it to a 

pre-determined sum. If the sums do not 
match, you blew it when you typed in the 
program, and It tells you so. This Is a valu­
able feature; It keeps you from losing the 
entire program because of a common key­
board bounce. 

Line 1100 is the one that enables our disk 
command. It POKEs the entry point of our 
machine language routine into the line ad­
dress. Now, whenever you type LINE, even if 
you type new and erase the program, the 
contents of the screen will move one line 
down. 

Lines 1200-2300 provide some simple In­
structions. The car is maneuvered by using 
the two arrow keys. I use t he PEEK com­
mand to see If a key Is down rather than IN­
KEY$ because INKEY$ does not repeat If 
the key is held down. Table 4 shows the ad­
dress to PEEK at for each key. For example, 
to detect whether the left arrow key is down, 
PEEK at locat ion 15168. If bit 5 ls on, or the 
value is 32, then the key is down. 

Table 4 was formulated using a modified 
version of Program List ing 1. I changed the 
program so that it would cont inuously dis­
play the contents of memory from 14336­
15359, which Is the TRS-80 keyboard mem­
ory. If no keys are down, the entire block will 
contain zeros. Whenever any single key Is 
pressed, a certain bit in a specific pattern of 
addresses comes on. For example, the A 
key should cause all add-numbered ad­
dresses in the keyboard memory to equal 
two, which is t he value of bit one. 

00100 : MACHINE LANGUAGE ROUTINE TO MOVE SCREEN DOWN 
7FE5 00110 ORG 327 41 :START HIGH MEMORY 
7FE5 D9 00120 START EXX :USE ALTERNATE REG'S 
7FE6 11FF3F 00130 LD DE,16383 :BOTTOM OF VIDEO 
7FE9 21BF3F 00140 LD HL,16319 : ONE LINE ABOVE 
7FEC 01C003 00150 LD BC,960 :BYTES TO MOVE 
7FEF EDB8 00160 LDDR :MOVE IT DOWN 

00170 :CLEAR FIRST LINE 
7FF1 21003C 00180 LD HL,15360 : START OF LINE 
7FF4 11013C 00190 LD DE,15361 : NEXT CHARACTER 
7FF7 013F00 00200 LD BC,63 :LENGTH OF LINE 
7FFA 3620 00210 LD (HL), 32 : SPACE IN FIRST CHAR 
7FFC EDB0 00 220 LDIR :CLEAR LINE 
7FFE D9 00230 EXX :GET OLD REGI STERS 
7FFF C9 00240 RET 
7FE5 00250 END START 
00000 TOTAL ERRORS 

Machine Language Listing 
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80 MICROCOMPUTING 

ANNOUNCES... 


. . . and saves you hours of typing and aggravation. 

LOAD-80 is a monthly dump of the major program listings in 80 Microcomputing on cassette. 
Publisher Wayne Green tells you more ... 

"Frankly, after hundreds of hours of 
frustration, I seldom even try to keyboard a 
published program. Even if the magazine 
manages to get the program typeset correctly 
(which seems rare), I inevitably screw it up 
when I keyboard it. Who needs the aggrava­
tion? 

"This is why I've started a new series of 
cassettes called Load 80. Each cassette will 
have program dumps of the listings in an 
issue of 80 Microcomputing. These listings 
are direct from the authors and tested by the 
80 staff. All but the very short program 
listings will be on these Load 80 cassettes. 
Thus you will be able to save hours of input­
ting programs and even more of debugging 
your keyboarding errors. 

"Though the authors of these programs 
will share the royalties from the sale of the 
cassettes, this will not preclude the better 
programs from being issued separately by In­
stant Software (with royalties) with full 
documentation and associated hoopla. The 
documentation for the Load 80 programs 
will be entirely in 80 Microcomputing. 

"I originally was holding out for "Trash 
Dump" as a name for the cassettes, but cooler 
heads prevailed. If there turns out to be 
enough interest in Load 80, we'll set up a 
monthly subscription arrangement." 

Wayne Green, Publisher 

,--------------------- ­
' 0 Yes .. . send my LOAD 80 Cassette for only $9.95 

Send in the attached card and you I 0 Check Enclosed Bill my 0 AE 0 MC 0 VISA 

will receive the cassette for the major 


I NAME_~~~~~~~~~~~~~~~~~~~~~­programs in this issue (April 1981). 


If the card is gone, photocopy the : ADDRESS ~~~~~~~~~~~~~~~~~~~~­
coupon. ! CITY _________ STATE.____ ZIP _ _ _______ 


I CARD# --------------~EXPIREDAT.....E____ 
Pltan note 1htrc i l nowur1n1ycJ11prcucd or impllec:l lhal 1hh pro1r1m 

h 1oin110 do anythlna 01hcr than Hvt yo~ 1yplna. I SIGNATURE_~~~~~~~INTERBANK#_~~~~~~~ 
I Pleole onow 4 -{) week.I tor delivery 

80 Mlcrocomputlng Pine Street Peterborough NH 03458I Attn, Debro L. 8oudrleou 

l-----------------------~ 
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" The machine language routine 
is fairly simple, it uses only 
27 bytes of memory." 

When more than one key is pressed si­ table does not work perfectly; some combi­
multaneously, the patterns will overlap and nations of keys affect other bits. Under nor­
some addresses will contain the value of mal use this peculiarity never causes prob· 
one key, some will contain the value of the I ems. 
other key, some will contain the value of There is also another set of memory loca· 
both keys combined, and the rest will con- lions which operate identically to this set, 

MEMORY 0 1 2 3 
15105 @ A B c 
15106 H I J K 

15108 p Q R s 
15112 x y z 
15120 0 1 2 3 
15136 8 9 : ; 
15168 ENTER CLEAR BREAK t 

15232 SHIFT 

BIT 

4 5 6 7 
D E F G 
L M N 0 
T u v w 

4 5 6 7 
I 

~ - - SPACE 

Table 4 . Table of memory locations and bits used to sense depressed keys. 

road curve and shrink. L is the location of 
the car, which i put in the center so that no 
one can race off the edge of the screen and 
drive through reserved RAM . I cou ld have 
put a wall along the side, but it was easier to 
put the car in the center and let it get 
smashed by the rapidly approaching wall 
just before it reached the edge. 

T is the time counter, which is increment­
ed each time the screen is moved down. 
This provides a simple scoring method, by 
using time as the score and by letting the 
driver race as long as he can. X and Z are 
used as angles in sine fuctions which deter­
mine the curve and width respectively. By 
increasing the increments in lines 2700 and 
2900, the track can be made to bend and 
shrink faster. By changing values in lines 
2700-3100, you can observe how each num­
ber affects the shape of the road. 

Line 3200 prints a string of graphics 
drawing the left edge of the road, followed 
by some spaces and another string of 
graphics drawing the right edge of the road. 
If you don't like the graphic character which 
I used, change the 146 to a different num­
ber. Line 3300 POKEs a random graphic 

tain zero. I c reated the table in Table 4 by which start at 14337. I have always used the character into a random position on the top 
carefully noting the few addresses where second set ; both sets operate identically, l ine. Sometimes it falls inside the road, in 
the patterns do not overlap, in which there and so I offer the table my program uses. which case It is a pothole. Otherwise it sim· 
is only one key which can affect a specific ply adds texture to the road side. Texture is 
bit in a certai n memory location. If many Back on the Road also the function of line 3400, which adds 
keys are pressed down simultaneously, the The following describes how I made the random blanks to break up the repetition. 

RSGLMODl - $50 - Enhancements to Radio Shack General Ledger 1.1 Special feature - Copy ONLY ONE disk for back-up security. 

Print features - General ledger with beginning balances; current month activity: ending balances •• Classified balance sheet. 

Print Options - Omit current co lumn on income statement •• Omit account numbers on balance sheet and for income statement. 

Input Display - Previous document name, number of entries/total entries permitted for current session . and dollar total of current 
document are always visible. These are nice anytime and just plain excellent after you return from an interruption. 

Input Options - Set up an "automatic" account number. Touch ENTER to use. Change to another account anytime•• Re-do a document 
after it is balanced (Before starting next document) •• Change document name and entry date for each entry One possibility 
is a check register with only one cash entry •• Automatic credits to liability, capital, and income accounts •• Others. 

Supplied as program lines which must be MERGED into the original programs, or, send a disk copy of the original programs and 
the modifications will be installed on your diskette - no additional charge. 

DDIR81 - $23 - Organize your disks. Creates program lines of directory contents using TRSDOS or NEWDOS. 32K/one drive . 

CAT - $12 - You have to plan ahead to beat the computer or a friend . X's and O's advance with each human move. Fast graphics. 

FTDEMOBO - $12 - Displays and EXECUTES the NEWDOS /80 Appendix A programs and keyboard entries. A real time saver. 32K. 

Disk only. Deduct $3 each for 2nd-3rd-4th program. Add 4% for MasterCard /Visa 

NEWDOS/ 80 - $135 DOUBLER - $215 DOUBLE-ZAP II - $47 DOUBLE-ZAP (2.1)- $37 BASE 2 MODEL 850 - $760 w/ Cable 

MODEL Ill DISK DRIVES FIRST - $760 SECOND - $350 EXTERNAL - $430 

..-
445 AT-80 3827 Dismount Dallas, Texas 75211 (214) 339-0498 

..-See List of Advertisers on page 306 80 Microcomputing, April 1981 • 131 
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REMsoFT, Inc. 

Let Your TRS·80® 

Teach You 


ASSEMBLY LANGUAGE 

Tired of buying book after book on assembly 

language programming and still not knowing your 
POP from your PUSH? 

REMsoFT proudly announces a more effi ­
cient way . using your own TRS-80® , to learn the 
fundamentals of assembly language programming 
··at YOUR pace and at YOUR convenience. 
Our unique package. " INTRODUCTION TO TRS-tO® 
ASSEMBLY PROGRAMMING", will provide you with 
the following : 
• Ten 45-minute lessons on audio cassettes . 
• A driver program to make your TRS-80® video 

monitor serve as a blackboard tor the instructor. 
• A display program tor each lesson to provide 

illustration and reinforcement for what you are 
hearing. 

• A textbook on TRS-80® Assembly Language 
Programming. 

• 	Step-by-step dissection ol complete and useful 
routines to test memory and to gain direct control 
over the keyboard . video monitor. and printer. 

• How to access and use powerful routines in your 
level 11 ROM . 

This course was developed and recorded by 
Joseph E. Willis and is based on the successful 
series of courses he has taught at MetaTechnologies 
Corporation. the Radio Shack Computer Center, and 
other locations in Northern Ohio . The minimum 
system required is a Level ti, 16K RAM . 

REMASSEM·1 only $69.95 

LEARN TRS-80® 

ASSEMBLY LANGUAGE 


DISK 1/0 
Your disk system and you can really step out with 

REMSOFTt Educational Module. REMDISK· 1. a 
"short course" revealing the details of DISK 110 
PROGRAMMING using assembly language 

Using the same lormat as our extremely popular 
i ntroduction to assembly language programming , 
this "ASSEMBLY LANGUAGE DISK 110 PROGRAM· 
MING" course includes: 

• Two 45-minute lessons on audio cassette. 

• 	 A drover program to make your TRS-808 video 
monitor serve as a blackboard for the instructor. 

• 	 A display program for each lesson to provide 
illustration and reinforcement for what you are 
hearing. 

• 	A booklet of comprehensive, fully-commented 
program listings illustrating sequential hie 110. 
random-access file 1/ 0, and track and sector 1/0 . 

• 	 A diskette with machine-readable source codes 
tor all programs discussed , in both Radio Shack 
EDTASM and Macro formats. 

• 	 Routines to convert from one assembler format 
to the o ther. 

This course was developed and recorded by 
Joseph E. Will is, tor the student with experience 
in assembly language programming; 1t is an inter ­
mediate-to advanced-level course. Minimum hard­
ware required is a Model I Level II, 16 K RAM one 
disk drove system 

REMDISK-1 only $29.95 
Dealer inquoroes 1nv1ted 

REMsoFT, tNc. 

571 E. 185 st. 
Euclid, Ohio 4411 9 

(216)531-1338 

v 70 Include $1 50 lor shopping and handling . 
Ohio residents add 5•;, % sales tax . 

TRS·80® is a trademark ot the Tandy Corp. 

The next three lines test for an arrow key 
and adjust the car locat ion if a key is down. 

And now: the thing we've all been waiting 
for: Our new LINE command, in line 3800. 
That one word moves the entire screen 
down, clears the top line, and pushes the 
car, which was on the bottom, of the screen. 
The LINE command can be put in the mid­
dle of a line or anywhere the CLS command 
could be used. Line 3900 looks at the three 
bytes forming the car, and if there is a 
graphic block in any of them, there must 
have been a collision. Line 4000 displays 
the car. I used a colon, followed by the letter 
I, fol lowed by another colon for the car. The 
two dots on the colon are the wheels, and 
the I is the body. Finally, in the next line, the 
program loops back and makes the race an 
endless loop. 

The rest of the program is the collision 
routine. Line 4200 makes the screen shake 
after a collision. It has a short t ime delay 
and then shi fts the screen into expanded 
character mode with CHR$(23). It again de­
lays and then shifts the screen back to nor­
mal character size with CHR$(28). (I bet that 
none of you have discovered that command 
yet because the manual says that a CHR$ 
(28) returns the cursor to display position 
(0,0)). The rest of the program is straight for­
ward. 

How to Enhance It 

The main purpose of this program was to 
demonstrate how to use the disk com­
mands, so there are few features in the 
game. The following are some modifica­
tions which you might like to add, to make 
the game interesting. The program is num­
bered in increments of 100 so that there is 
plenty of room to insert modi fications. 

There could be a fini sh line at a score of 
500, and YOU HAVE WON could be dis­
played. Another method would be to have 
all races 500 time units long, start with a 
score of ten, and lose one point for each col· 
lision. Scoring could be enhanced by keep­
ing track of scores for more than one per­
son by asking for their initials at the start of 
each race. Another improvement would be 
to allow difficulty levels by changing items 
such as speed, width of the road, frequency 
and sharpness of curves, and number of 
potholes. The best improvement would be 
to write the entire program in machine lan­
guage and move the screen down only one 
graphic block at a time instead of three. 

Next month I will use the disk commands 
to create and print des igns like the one 
shown with this artic le. • 

: QUALITY 
I PRODUCTS
I 
1 FROM ..... 
I 
I 

SCREENEOIT: Easier to use thanI 
the normal ED IT comma nd; moreI 

I powerful too! To edit a Basic line, LIST 
I it and type EDIT without an argumen t. 
I You have now acti vated SCREE 

ED IT. S imply typing a le tter wi ll 
change what was there (overwrite), I 
shi ft left arrow deletes, shift r ight 
arrow insert s spaces. S hift down arrow 
is useful for combining lines. Changing 
the line num ber will dupl ica te t hat line. 
W ill ed it any line 255 characters or 
less. Enter ends the edit ing process and 
Break escapes from editing and cancels 
all changes. Also al lows you to re­
execute command lines withoul 
retyp ing them! Don't let the pr ice foo l 
you , this will be a much used ut ilit y!! 

JUST $9.95 

Model I or 111 Level 11 or Disk Basic 

THE ALTERNATE SOURCE 
I J806 Ada Street
I Lansing, MI 48910I 
I 517 -487-3358 

..-138I 5 17-485-0344 
II Incl ude $2.00 for crush-proof box and I 
I postage. $1.50 for COD, 4% for charge. I 

EDU-WARE EAST ~ 
P.O. Box 336 WE 

Maynard, MA. 01754 
617-568-8641 

v477 

MATH·PAK-1 : MATH-PAK-2: MATH·PAK·3 
lnteractl•• drlll progroma where you enter the answers 
digit by digit, Just like piper end pencil. With uaer 
selected dlfflculty l•••la, c1rryo•ers, reducing, slmpll­
flcatlon, pointing off, acorlng, g1mes, end more. Used 
by schools e•erywhere. Order MATH·PAK-1 for Int•· 
gers, MATH-PAK-2 for fr1ctlon1, MATH·PAK-3 for 
decimals. (L2·16K) $14.95 ee. 

H·O·R·K·S 
Low cost, alngl1 entry eccountlng system for the home 
or office. With 88 uaer aaalgned 1ccount codH, auto 
eudlt trail , aeerch with total&, 32 or 48K, 1 to 4 drives, 
credit and debit aummerlea with 3 options, up to 9200 
entries. $24.95/ceuette $29.95/dlsc 

INVENTORY+ 
Why settle for Just 1n Inventory llstlng? Get aging 
reports with 2 options, reorder, total listings with pur­
chue dates end amounts, total coata, Itema sold, pro­
fit/loss and more. Ute as a stand alone aystem with 
dally updates, delete, change, end Ille packing 
routlnas. (32K • 1 disc minimum) $24.95/c11aette 
$29.95/dlsc. 

CASH REGISTER 80 
Use your TRS.80 ea 1 point of ule terminal with 
automatic Inventory lookup, pricing, upd1te, and more. 
Print sales sllps with uHr 1djuat1d formats, end of 
day reports with 111 cHh, cherge, ind check H ies by 
aelesperson. CR80 requlrea INVENTORY+, 48K, and 
1disc minimum (2 drives recommended). 

$24.95/cHaette $29.95/dlac. 

Mass residents end 5% tax. VISA, M.C., AND PHONE 
ORDERS ACCEPTED. Dealer Inquiries Invited. Over· 
seas orders add $2.00 for air t hlpment. TRS-80 la a 
trademark of Tandy Corp. 
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.IPC products 

[ ''"" ''"'m' 

FOR TRS-80* 
[Reprint of June 1980 Review, 80 Microcomputing] 

HIGH SPEED CASSETTE SYSTEM 

Poor 

Man's 

Floppy 


Now the widely acclaimed 
JPC Cassette System is available 

for your TRS·BO* computer. 

The price is only $90.00 


TC-8 Cassette System ambiguities. Important parts placements are LOADN and LOADN"filename", except it is 

JPC Products stressed (polarity markings on electrolytics, for use with system tapes. 

Albuq uerque, M bands on diodes, etc.). OPEN: Required before cassette input or out­

Kit : $90 JPC was right ! With these instructions, you put of a data fil e can be attempted. 

Assembled : $120 couldn' t go wrong. The board quality is excel­ CLOSE: Required to end a cassette data file. 


I

lent. It is double-sided and parts locations are PRINT#: Allows numerical or string data to be 

by Carl A. Kollar clea rly marked on the component side of the output to a cassette file. 


board. There are no jumper wires to install. INP UT#: Allows numerical o r st ring data to be 

guess I don't have to tell any TRS-80 owners JPC utilizes PC traces and plated-through input from a cassette file. 

how frustrating the cassette system that holes for connections to traces on the other side I haven ' t counted them, so I don 't know 


comes with the computer can be. Even with the of the board. about the "one load in a million bytes" claim, 

factory mod that's available, the annoyance of Also, there a re absolutely no adjustments or but my son, Anthony (age I I), loaded about 30 

loading and checking programs becomes just settings to bother with . of his programs from his Radio Shack format 

barely tolerable. The documentation is a sheaf of 8 Vi x 11 pa­ tape to a new T C-8 format tape. He's run them 


If you're like me, after you've just plunked pers stapled together. It is written in the nicest all and found no bad loads. 
down a chunk of money for a Level II 16K ma­ format I've seen in a while. Each command Unlike the standard tape system, you can po­
chine, "you a in't got nuttin left" for even one and/ or subjects is covered on its own sheet in sit ion your tape anywhere before the program 
disk drive at 500 bucks apiece. So you suffer. large type. All explanations are in easy to read you want and not have to look for a blank spot 

A reasonable alternative is the Exatron English-not computerese. between programs. The T C-8 patient ly waits 
Stringy Floppy (ESF). This will cost you about for the program you want and then starts load­
250 bucks a nd totally eliminates your loading ing without getting confused by the portion of 

Commands and Featuresand saving problems, automatically and fast. the previous program you just fed it. 

I've had one of these for about six months and SA VE"filena me": Saves your BASIC pro­ Try that on your regular cassette system; 

love it! gram on cassette. you 'II wear out the reset button. • 


But, if the price is still too steep, have 11;,ot a LOAD: Reads the next BASIC program from 

device for you! the cassette. ORDER O W 


LOAD" filename" : Searches for and loads the 
 To order your T C-8 kit, send your check or
The Device specified file from cassette. money order for $90.00 plus $3.50 postage 

The February 1980 issue of Microcomputing LOAD? and LOAD?" filename": Reads file and handling to JPC PRODUCTS CO., 12021 
had an ad that intrigued the hell out of me. It from cassette, and compares contents to mem­ Paisano Ct., Albuquerque, NM 87112 (New 
was a high-speed cassette system by JPC Prod­ ory. Mexico residents add 4 07o sales tax). Credit card 
ucts acclaimed as a "poor man's floppy." It LOADN: Prints a list of all the programs on a orders accepted by phone or mail. Personal 
made all sorts of seemingly ridiculous claims cassette, until interrupted by the "break" key. checks will delay shipment. We will otherwise 
such as " loads five times faster, " "stores 50,000 LOADN" filename": Same as above except the immediately ship you the TC-8 kit, the cabinet, 
bytes on a JO-minute cassette," "less than one tape will stop at the end of the program named. the ribbon cable, the power adapter, an instruc­
bad load in a million bytes with the volume con­ KILL: Removes the file manager program tion manual, and a cassette containing the 
trol a nywhere bet ween one and eight." from memory so that the extra memory can be software. 


All this for a measly (90] bucks? How could used by large programs. 

this be? A call to Albuquerque answered a few RSET: Allows the operator to rewind and posi­

questions: Yes, it had its own power supply, tion the tape on tape recorders that have these 

and, it stored programs five t imes faster be­ functions t ied to the motor control jack. 

cause it utilized higher density data. The com­ RUN"filename": TC-8 searches fo r a specified 

puter outputs the information at a higher rate program a nd runs it immediately. 

out of the rear keyboard connector. PUT"filena me": Same as SAVE "filename", .,, 190 


The ad had even claimed a nyone could build except it is for use with system tapes. 

it even if you have never soldered before. JPC GET: Same as LOAD, except it is for use with 

would make it work, if you couldn't-for free. system tapes. 

I was sold . I placed my order, and it arrived GET"filename": Same as LOAD "filename", 

about two months later (parts shortage). except it is for use with system tapes. 


I work in electronics, so I found the unit ex­ GET? and GET?"filename": Same as LOAD? 

ceptionally easy to build. It took about an and LOAD?"filename", except it is for use 

hour. The manual is superb. (That's better than with system tapes. 

great.) It was clear, concise and exact with no GETN and GETN"filename": Same as 
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CONSTRUCTION Part I 

How does 192x26 sound? 


A High-Density 
Graphic Inter£ ace 
Dennis Murray 
CompuTech 
1005 Chestnut Dr. 
Christiansburg, VA 24073 

Paul Fowler Jr. 
Enable Electronics 
2103 Charlton Lane 
Radford, VA 24141 

Do you have the feeling that 
you are drawing pictures, 

plots, and graphs using a paint 
roller for a drawing pen? How 
would you like an interface that 
provides 192 dot posit ions hori· 
zontally and 96 dot positions 
vertically? That's over 18,000 
separately addressable dot lo· 
cations! You can have exactly 
that if you build this high density 
graphics interface. 

This is not a programmable 
character generator with limita· 
tions and relative software com· 
plexity. It is a legitimate, one· 
dot-per-bit graphics interface. 

The prerequisites for the de· 
sign of a high density graphics 
interface for the TRS-80 are size 

and simplicity. Size is important 
to fit the circuit inside the com· 
puter case. Simplicity is imper· 
tant if relatively inexperienced 
TRS-80 owners are to install and 
maintain the interface. We feel 
that both objectives have been 
met due primarily to the philoso· 
phy of using as much of the ex-

television set without a tuner or 
intermediate frequency (IF) sec· 
tion. This type of monitor 
sweeps the screen with a dot of 
light starting at the top left cor· 
ner of the screen and proceed­
ing across the screen from left 
to right and top to bottom (Fig. 
1). The term for this technique is 

"The character generator (Z29) is really 
nothing more than a ROM whose 

memory is addressed by the ASCII 
representation . . . ·' 

isling (and debugged) TRS-80 
video display hardware as pos­
sible, and use of 4K x 1 static 
RAM chips. 

While this circuit should not 
be attempted by those with 
no hardware experience, it 
shouldn't be a difficult task. 

Video Monitor Concepts 

The TRS-80 monitor is really 
nothing more than a modified 

raster scan. A complete scan of 
the whole screen is called a 
frame and is composed of 264 
lines. All 264 scan lines are not 
available for display, however, 
because approximately 72 are 
needed to provide proper mar­
gins for top and bottom and 
time for vertical retrace. This 
leaves 192 scan lines to display 
information. The screen is re· 
freshed at a rate of 60 frames a 

second to minimize flicker and 
ac hum. 

The horizontal and vertical 
sweeps are generated by free­
ru nni ng sawtooth osci llators. 
The natural frequency of oscilla· 
lion is slightly lower than the de­
sired sweep (See Fig. 2). These 
oscillators can be re-t riggered 
early and start a new sweep by 
superimposing a reset signal 
(called SYNC) on the video sig· 
nal transmitted to the monitor. 
Thus, if the computer provides a 
SYNC s ignal at a repet it ion rate 
slightly faster than the horizon· 
ta l oscil lator's natural frequen· 
cy, the monitor's sweep wil l be 
pul led into synchronizat ion with 
the incoming video s ignal. Once 
synchronization is established, 
it is easy to determine the exact 
location of the monitor's light 
dot at any instant. By turning 
the dot on or off at the right 
t ime, characters or graphics can 
be formed on the screen. (See 
Fig. 3.) 

The operation of a video moni­
tor is simple. It depends on the 
input video signal to provide all 
information to display data. 

Generat ion of the video signal 
becomes t he responsibi lity of 
the computer. The TRS-80 ac­
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SCAN L INE I 

SCAN LINE 2 -- ---­
SCAN LINE 3 

---­
SCAN LI NE 4 

----­-----­
SCAN LINE 5 -- ---­__..,_ ___ 
SCAN LINE 6 

Fig. 1. Raster Scan. Arrows indicate display portion of scan. Dashed 
lines indicate blanked retrace. 

Fig. 2. This is an example of a signal generation by a monitor's 
horizontal output stage. Retrace occurs during the sharp vertical 
lines between scans. 

order six address lines for the in order to read or change its 
video RAM. The result is a max­ contents. 
imum addressing range of 64 se­ The source of the video RAM's 
quential locations, which hap­ address is switched from the 
pens to be the number of char­ video refresh counter to the sys­
acters on a line. The last counter tem address bus when VID• is 
stage of Z50 is conf igured to pulled low. When this happens, 
provide a horizontal sync pulse the data output from the RAMs 
and sufficient delay time to al­ will not necessarily be valid for 
low horizontal retrace blanking video display. Therefore, VID* 
on the monitor. sets a flip-flop (Z7) to ensure 

A total of 12 scan lines is re­ that the video display is blanked 
quired to display one text (or during that portion of the hori­
graphics) line for the TRS-80. zontal sweep disturbed by the 

(See Fig. 3.) This means that CPU's access to the video RAM. 

once a horizontal scan is com­ During normal screen refresh 
plete, we must re-address those the output from the video RAM 
character locations 11 more is captured after it is stable in a 
times before moving on to new six-bit latch by a signal called, 
text. This function is handled by ap propriately, LATCH. Once 
Z12. Once Z12 has counted latched, t he RAM address is in­
through 12 scan lines, it pro­ cremented so that the next loca­
vides an output pulse to t he text tion can be accessed while the 
line counter made up of part of present data is being processed 
Z65 and Z32. by the character generator or 

The text line counter serves the block graphics generator 
two purposes: It provides a di- (Fig. 5). 
vide-by-16 counter to drive the The character generator (Z29) 
high-order video RAM address is really nothing more than a 
lines and it provides a vertical re­ ROM whose memory is ad­
trace blanking for the monitor. dressed by the ASCII represen­

The insertion of four-bit multi­ tation of the character to be dis­
plexors (Z64, Z49, and Z31) be­ played and the scan line current­
tween the video refresh count­ ly being displayed. Its output is 
ers and the video RAM allows five bits wide, represent ing the 
the system to access that RAM array of dots necessary to build 

c c c c c c 
0 0 0 0 0 0 
L L L L L L 

2 3 4 5 6 

SCAN LINE I 

SCAN LINE 2 

SCAN LINE 3 

SCAN LINE 4 

SCAN LINE 5 

SCAN LINE 6 

SCAN LINE 7 

SCAN LINE 8 

SCAN LINE 9 

SCAN LINE I 0 --=~---11--+---+---+--t----t-----==-­

SC AN LINE I I --==-=----11--+---+---+--t----t-----=---­

S CAN LI NE 12 --==-=--___,1--+----1--+----+--+----­

Fig. 3. Character Generation Using Raster Scan 
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complishes this with a special­
ized section of hardware. 

TRS-80 Video Text Generation 

This section is to familiarize 
the reader with the concepts of 
text generation as they apply to 
the TRS-80. A detailed descrip­
tion of the TRS-80 operation is 
also available from Radio Shack 
in a booklet entitled "TRS-80 Mi­
crocomputer Technical Refer­
ence Handbook." 

Fig. 4 is a functional block 
diagram of the video display cir­
cuitry. For simplicity, only the 64 
character-per-line mode will be 
presented. 

The video clock generator is 
driven by the TRS-80 system 
clock and generates the three 
most critical clocks of the cir­
cuit: SHIFT, CHAIN, and LATCH. 
It is the responsibility of SHIFT 
to inform shift register Z10 and 
Z11 when to output the next dot. 
Its frequency is determined by 
the rate at which the dots are to 
be displayed; in this case, SHIFT 
operates at 10.6445 Megahertz. 

CHAIN serves the dual pur­
pose of driving the address 
counters and serving as the low 
order address line for the dis­
play RAMs (Z45-48, Z61-63). Note 
that for every complete cycle of 
CHAIN, two different locations 
are addressed: one is refer­
enced when CHAIN is at logic 

Oand another when CHAIN is at 
a logic 1. Thus, CHAIN would op­
erate at a frequency equal to 
one-half the rate at which mem­
ory addresses change. Since the 
TRS-80 uses a five-by-seven dot 
matrix for character display and 
requires one "undot" (black dot) 
to separate characters horizon­
tally, we need six dots per char­
acter. This means we must in­
crement memory locations once 
every six dots and CHAIN must 
be one-half of that speed. Thus, 
CHAIN operates at a frequency 
of 887 kHz (SHIFT dot rate of 
10.6445 MHz + 6 dots/character 
+ 2 = 887 kHz). 

The function of LATCH is to 
provide enough delay so that 
the RAM and character genera­
tor output can stabilize, and 
then load the shift register with 
that output (Fig. 5). Therefore, 
LATCH must operate at the rate 
characters are to be output to 
the screen, which is one-sixth of 
the dot rate, or 1.774 MHz. 

The video RAM is addressed 
by the video refresh counters 
made up of Z65, Z50, Z12, and 
Z32. The counters provide a 
means of sequentially access­
ing memory while simultane­
ously producing horizontal and 
vertical sync. Integrated circuits 
Z65 and Z50 comprise a divide­
by-32 counter that, when coupl­
ed to CHAIN, provides the low­



a video image of that character 
(Fig. 3). These five bits are then 
fed to a shift register where a 
blank bit is added. The final six 
bits are shifted out, one bit at a 
time, to a video driver section 
where each is mixed with the 
horizontal and vertical sync sig· 
nals, amplified, and matched to 
the impedance of the monitor 
(75Q). The resulting signal, 
called composite video, is pre­
sented on J2 for connection to 
the video monitor. 

The graphics generator is 
composed of a four-line to one­
line multiplexer (Z8) and a shift 
register (Z11). The multiplexor 
routes two of the six data bits 
present on its input to its two 
output lines. Which input bits 
are selected is determined by 
the A and B inputs to the multi· 
plexer. These inputs are driven 
by the two most significant bits 
of the scan line counter (Z12). 

Since Z12 is configured as a 
divide-by 12, the information 
supplied to the A and B inputs 
will change on every fourth scan 
line. Thus, each pair of bits se-

VIDE O 
CK GEN 
Z70, Z!58, 
Z4' 

CHAIN* 1887.041 KHzl 

VIDEO 
ADDRESS 
COUNTERS 

Z65 
z50 

VAO 

AO-A9 

MU X 
Z31, 39, 6 4 

110 

VID * 

OVERFLOW• HOR? 

lHDRV) 

ROW LINE 
COUNTER 

(CHAR/ LI NE) 1----,s..,..c•'""•-,.­L"'l•"°'•s--' 
z12 

TE XT LINE 
COUNTER 
Z32 

VERT 
SV NC 

~--~IVDRV) 

Fig. 4. TRS-80 Alpha/Graphics Block Diagram 

VIDEO RAM 
Z45, 46, 4 7, 48 
ZGI, 6 2, 63 

BIT 0-BIT 5 16 L INES! 

~---. GRAPHICS 
SHIF T REGISTER 
Z II 

GRAPHICS OUT COMPOSI TE 

ALPHA I NUM. OUT ~ll~~~G 8. 

HOR V 

,--'--'--~ Z6, Z5, Z 30, 

two blocks wide and three blocks 
deep. 

If the graphics mode is indi· 
cated for the character, Z63 wi ll 
output a logic 1. This will result 
in the multiplexer's block graph· 
ics being loaded into shift reg· 
ister Z11 instead of the charac· 

''The prerequisites for the design 
of a high density graphics 
interface .for the TRS-80 are 

size and simplicity. 

ter generator loading its data in­
to shift register Z10. Z11 will 
then shift its dots out, one at a 
time, to the video driver section. 
There it is mixed with the hori­
zontal and vertical sync signals, 
amplified, and sent to plug J2 as 
composite video. 

High-Density Graphics Interface 

During the design of the in­
terface, a compromise had to be 
reached between adeq uate 

lected by multiplexer Z8 will be 
held for four scan lines, then an­
other pair is picked. When all 12 
scan lines for a character row 
have been completed, the multi­
plexer will have supplied three 
pairs of bits, thus the vertical 
stacking of three graph ics 

blocks per character row. 
The multiplexer's output pair 

is presented to shift register 
Z11 , which is wired so that each 
bit represents a total of three 
dots. Since each character posi· 
tion is six dots wide, this tech· 
nique will cause the monitor to 
display two blocks of dots, hori­
zontally, for each character lo· 
cation. The result is a form of 
graphics where each character 
position is divided into a matrix 

COMPOSI TE --+ J2 
DRIVER VIDEO OUT P IN 4 

Z 4 1. 01, 0 2. 
Z57 

screen resolution and excessive 
memory comsumption. The final 
decision was that the ability to 
resolve and display screen posi­
tions down to the size of the nor­
mal TRS-80 period would pro· 
vide sufficient detail. This is, in 
reality, a small square two dots 
high and two dots wide. 

The TRS-80 outputs a charac­
ter block six dots wide by 12 
dots high when operating in the 
64 character/line mode. This 
trans lates to a total of 384 dots 
horizontally by 192 dots vertical­
ly. Thus, if a period is a small 
box two dots by two dots, we 
can display 192 dots horizontal­
ly and 96 dots vertically. That is 
18,432 discrete, separately ad­
dressable positions. 

In order to use as many of the 
TRS-80 provided signals as pos­
sible, the high-density interface 
should use a s imilar data latch 
and address update scheme. 
Use of t he TRS-80 signals such 
as BLANK, LATCH, Dot 2, SHIFT/ 
LOAD, and SHIFT simplifies the 
design of such an interface and 
provides a means of synchroniz· 
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Photo 1. HR-1 High Resolution Graphics 

ing the normal TRS-80 alphanu­
meric mode and the high-densi­
ty graphics mode on a charac­
ter-by-character basis without 
loss of synchronization. This 
featu re is a requirement if 
graphic t it ling, legends, etc. are 
to be used. 

Interface Operation 

TRS-80 signals BLANK and 

LATCH are input to a 74LS74 
D-flop (IC1 ). The output from IC1 
will then indicate when a retrace 
(either horizontal or vertical) is 
taking place. The output is also 
used as a switch to reset the col­
umn address registers and to in­
hibit an undesired clock pulse 
present from Dot 2 immediately 
after the end of retrace blanking. 

The Q output from IC1 and the 
input from Dot 2 are ANDed to­
gether in IC17b and inverted by 
IC16a to provide an input clock 

to the column address registers, 
IC2 and IC10. Therefore the col ­
umn add ress registers can only 
be updated during a horizontal 
scan and not during retrace. 

The high-density graphics 
memory is made up of six 4K x 
1 bit static RAM chips organized 
as thirty-two six-bit bytes per 
line, 96 lines deep, with each bit 
representing a displayable box 
two dots square. Since Dot 2 will 
provide a clock pulse once every 
six dots and we want to display 

12 dots per byte, Dot 2 must be 
divided by two before it can be 
used. That is the funct ion of 

IC2a. The output of IC2a is used 
as the input clock to a divide­
by-32 column address counter 
made up of IC2b and IC10b. It is 
also used as a bank select to de­
termine which half of the divided 
memory is accessed- the high­
order three bits or the low order 
three bits of a byte. 

Assuming the high-density 
graphics interface is not being 
addressed by CPU the MEMORY 
SELECT will be low, and the 
BANK SELECT will work as fo l­
lows: 

•When BANK SELECT is low, 
both inputs to IC16d wi ll be low, 
resulting in a high input level to 
the chip enable inputs (CE) of 
IC?, IC8, and IC9. These memory 

chips are then effectively d is­
abled. IC16b inverts t he BANK 
SELECT signal and feeds it to 
IC16c, whose output wi ll then go 
low. Thus, IC4, IC5, and IC6, rep­
resenting the leftmost three bits 
of a byte, will receive a low on 
their CE line and w ill be selected. 
•Upon receipt of another Dot 2 
pulse, BANK SELECT w ill tog­
gle, going high. When th is hap­
pens IC16d will see a high level 
on one of it s inputs and give a 

corresponding low output to the 
chip enable (CE) input of IC7, 
IC8, and IC9. These RAM chips 
will thus be selected and will 
output the rightmost three bits 
of a byte. IC16b inverts the 
BANK SELECT signal and feeds 

sees a low logic level on both its 
inputs it will output a high logic 
level to the chip enable inputs of 
IC4, IC5, and IC6, thus deselect­
ing them. 

•BANK SELECT is initially low 
follow ing a horizontal retrace 
due to the reset signal from IC1. 
Upon the next Dot 2 negative 
edge, BANK SELECT will toggle 
high; thus the alternate bank is 
selected. Therefore, BANK SE­
LECT will operate at a frequency 
equal to Dot 2 + 2 t hroughout 
the horizontal scan, at which 
point a retrace resets the 
counters. 

The task of maintaining the 
proper row scan line address is 
handled by IC13 configured as a 

divide-by-two counter followed 
by a divide-by-96 counter. The 
output from the divide-by-two 
counter is ignored (IC13 pin 3) 

w ith the remai ning seven count­
er outputs serving as the high· 
order seven RAM address lines 
for video refresh. 

The counter is conf igured as 

a divide-by-128 counter which is 
reset on t he 96th count. IC13 
gets its in put from the TRS-80 
signal HDRV. HDRV occurs 
once for every scan line at the 
start of horizontal ret race, thus 
providing sufficient time for the 
RAM to stabilize on the new ad­
dress. 

The TRS-80 signal VDRV is 
used to synchronize t he horizon­

Photo 3. ALIEN Generated by HR-1 

Photo 2. HR-1 Circuit Board Installed in TRS-80 it to IC16c. Since IC16c now tal scan line counter with the 

80 Microcomputing, April 1981 • 137 



Z9/PIN 3 

i:-:4 "- 470ns - -- ­'-i-~--- -! 

LATCH 

( I, 774MHz) 


t 
DATA TRANSFERRED FROM 
THE CHARACTER OR BLOCK 
GRAPHICS GENERATOR TO 
THE SHIFT REG ISTERS ZIO 
8 Z 11. 

NEW DATA FROM VIDEO RAMS 
LATCHED IN Z28 AND THE RAM 
VIDEO REFRESH ADDRESS 
INCREMENTED. 

Fig. 5. 

TRS-80 by resetting IC13 at the 
beginning of a vertical retrace. 
IC2, IC10, and IC13, therefore, 
provide all RAM addressing nec­
essary to accomplish screen re­
fresh. 

In order to be useful, the RAM 
must be accessible not only by 
the screen address counters, 
but by the CPU address bus as 
well if data is to be read and writ­
ten there. This is accomplished 
through the use of three four-bit 
multiplexers (ICs 3, 19, and 14) 
whose select line is driven by a 
four-bit comparator (IC12). IC12 
compares the CPU address 
lines A12 through A15 against 

Vee 

74LS08 CD400 1 
2 4Z24/PIN 2 OOT 

r---------'"t._1c_11/~--~ 
6 

Vee 
RI - R4 

I OK TYP( 41 Vee 

All 
IOK 

I SWG 
I 
t 
1 

: 

L 


MEMORY 

sw1 -._.·-+-----+-+-,_..--""< 
SW 2 
SW3 
SW4 t-t-<>'" --t-----+---,---"t 

Vee 

the setting of a four-position DIP 
switch. The DIP switch is set to 
represent the desired memory 
location for the high density 
graphics RAM. When IC12 finds 
a match between the DIP switch 
setting and the CPU's address 
line, it pulls MEMORY SELECT 
high. MEMORY SELECT high 
causes several things to hap­
pen: 
•The output of the four-bit mul­
tiplexers (ICs 3, 19 and 14) will 
now reflect the address present 
on the CPU's address bus rather 
than the default condition of the 
screen refresh address. 
•Both CE NOR gates (IC16c 

IC 13 
HORV C045202 

Z30/PIN s---+--'!A1N 

SELECT 

and IC16d) will give a low output, 
thus reflecting all six data bits 
as a complete byte. 
•Pins 1 and 12 of IC15 (IC15a 
and IC15d)will be HIGH. If t his is 
a READ command WR will be 
high, resulting in a LOW output 
from IC15a since both its inputs 
are now HIGH. At the same time, 
IC15d will output a HIGH since 
WR is inverted by IC15b result ­
ing in a low condition to pin 13of 
IC15. WE on all RAM chips 
will thus be HIGH, indicating a 
READ. All six RAMs will output 
their data (referencdd by the 
CPU address bus) to a hex buf­
fer (IC11) which is now enabled 
since its enable lines are drawn 
LOW by IC15a. These data bits 
will then appear on the CPU's 
data bus as DO through D5. 
•If the command is a WRITE, 
the effect is reversed. WR is now 
low with the result that IC15a 
will output a HIGH since both its 
inputs are not HIGH and IC15d 
will output a LOW since both its 
inputs are HIGH (WR was invert ­
ed prior to input to IC15d). The 
LOW output of IC15d will pull 

74LS93 

I C2 

IC 2 
3 74LS93 

12 BANK SELECT 

• 
t'-' ~' -+------------! 

r--l~;T-;-0-;;LI 
EXTERNAL J 
VIDEO \ 
MEMORY I 
Ol SABLE I 
SW ITCH I 

_______ _J 

•• 
A7 

•• 
A IO 
All 

the WE line of all RAMs low, re­
sulting in the data present on 
the CPU's data bus to be written 
in the locat ion specified by the 
CPU's address bus. IC11 will not 
be enabled since it sees a HIGH 
on its enable line from IC15a, 
thereby preventing a conflict on 
the data bus. 
• IC15c will clear the shift 
register (IC18), resulting in the 
output of black dots for the 
durat ion of the access. Since 
the RAM is presently being ad­
dressed by the CPU rather than 
the screen refresh circu it, the 
data output by the RAMs will not 
be correct and therefore should 
not be shown on the screen. 

During normal screen refresh 
the RAM's WE is held HIGH (in­
dicating a READ) s ince MEM­
ORY SELECT is low. BANK SE­
LECT wi ll determine which half 
of a RAM data locat ion is output 
to the shift reg ister (IC18). AND 
gates IC1 ?a, c, and d effectively 
route the selected RAM data to 
the shift register. The left bit of 
each half goes to IC17d, t he next 
bit of each half to IC17c, and the 

74LS(57 

Vee 

74LS l57 

Fig. 6. Schematic of High Resolution Graphics Interface. 
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**************************************************** 
4MHZ,DOUBLEDENSITY,COLOR&B/W 

GRAPHICS ••THE LNW80 COMPUTER 


COMPARE TH E FEATURES AND PERFORMA~CE 
TRS-80* 

FEATU RES LNW80 PMC-80* * MODEL II I 

When you've compared the features of an LNW80 Computer, you' 11 quickly 

understand why the LNWSO is the ultimate TRSBO software compatible system . 

LNW RESEARCH offers t he most complete microcomputer sys tern at an outs tand­

i ng low pri ce . 

We back up our product with an unconvent ional 6 month warranty and a 10 

days fu l l refund policy , less shi pping charges . 


LNW80 Computer • • . . • • • . • . . . • • • • • • . • . • $1,200.00 
LNW80 Computer w/8&W Monitor & one 5" Drive • • . • • • • • • $1,664.00 
All orders must be prepaid, CA residents pl ease include 6% sales tax. 
Shippi ng and handling charge of $15. 00 must be inc l uded with every order. 
* TRS SO Product of Tandy Corporation , 
** PMC Product of Personal Microcomputer, Inc. 

PROCESSOR 4.0 MHZ l ,8 MHZ 2. 0 MHZ 

LEVEL I I BASIC INTERP . YE S YES LEVEL Ill 
BASIC 

TRS80 MODEL 1 LEVEL I I COMPATIBLE YES YES NO 
48K BYT ES RAM YES YES YES 

CASSETTE BAUD RATE 500/l 000 500 500/1500 
FLOPPY DISK CONTROLLER SINGL E/ SINGLE SINGLE/ 

DOUBL E DOUBL E 

SERIAL RS232 PORT YES YES YES 

PRINTER PORT YES YES YES 

REAL TIME CLOCK YES YES YES 

24 X 80 CHARACTERS YES NO NO 

VI DEO MON !TOR YES YES YES 

UPPER AND LOWER CASE YES OPTIONAL YES 

REVERSE VIDEO YES NO NO 

KEYBOARD 63 KEY 53 KE Y 53 KE Y 

NUMERIC KEY PAD YES NO YES 

B/ W GRAPHICS, 128 X 48 YES YES YES 

HI ­ RESOLUTION B/I~ GRAPllICS , 480 X 192 YES NO NO 

HI-RESOL UT ION CO LOR GRAPH I CS (NTSC) , 
128 X 192 JN 8 COLORS YES NO NO 

HI-RESOLUTION CO LOR GRAPHI CS (RGB) , 
384 X 192 IN 8 COLORS OPTIONAL NO NO 

WARRANTY 6 MONTHS 90 DAYS 90 DAYS 

TOTAL SYSTEM PRIC E $1,664.00 $1 , 840.00 $2, 187.00 

LESS MONITOR AND DI SK DRIVE $1,200 .00 $1, 375 .00 

LNWSO 
- BARE PRINTED CIRCUIT BOARD /, MANUAL ..• $89.95 

The LNW80 - A hi gh-speed color computer totally COl'll>atible wi th 
the TRS- 80*. The LNWSO gives you the edge in satisfying your 
comp utation needs in business . scientific and personal computa­
tion . With per formance of 4 MHz, Z80A CPU, you ' l l achieve per­
formance o f over twice the process ing speed of a TRS-80*. This 
means you'l l get the performance that i s comparable to the most 
expensive microcomputer with the compatibility to the world's 
mos t popul ar comput er (TRS-80• ) resulting i n ttre widest soft ­
ware base . 

FEATURES: 

TRS- 80 Model 1 Level II Software Compatible 

High Resolution Graphics 

. RGB Output - 384 x 192 in 8 Col ors 

. NT SC Video or RF MOD - 128 x 192 in 8 Colors 

. Black and White - 480 x 192 
4 MHz CPU 

500/1000 Baud Casset t e 

Upper and Lower Case 
l 6K Bytes RAM , 12K Bytes ROM 
Solder Masked and Silk.screened 

LNW SYSTEM EXPANSION 
- BARE PRINTED CIRCUIT BOARD 

AND MANUAL • • • • $69 .95 

WITH GOLD CONNECTORS . .• $84 .95 

The System Expans i on will a l low you to expand your LNW80, TRS-80*, 
or PMC- so•·• to a compiete computer system t ha t is still totally 
software compatible wi th the TRS-80* Model 1 Level II. 

FEATURES : 

32K Bytes Memory 

5" Floppy Controller 

Serial RS2 32 2()na 1/0 

Para llel Printer 
Real Ti me Clock 
Screen Pri nter Bus 
On Board Power Supply 

Solder Mas ked and Si lkscreened 


KEYBOARD 
LNW80 KEYBOARD KIT •• ... $84.95 

The Keyboard Kit contains a 63 k.ey plus a 10 key1 P. C. board , and 
remaining components . 

LNDoubler 
Assembled and Teste d . . .. .... .. . $149.00 


Doubl e-density disk s torage ·for t he LNW Research's "System Ex_pan­
si on" or the Tandy 's 11 Expans ion Interface" . The LNDoublerTM is 
totally software co~atib l e with any double density software 
generated f or the Percom' s Doubler*u. The LN Doubler TM provi des 
the foll owing outstanding features . 

Store up to 350K by tes on a singl e 5" di sk 
Si ng 1e and daub1e density data separati on 
Pret:is ion wr i t e precompensati on c ircuit 
Software switch between singl e and double densi ty 
Hardware override into singl e density oniy 
Easy pl ug in i nstalla tion requi ring no etch cuts, jumpers 

or soldering 
35 . 40 , 77 , 80 track 5 11 disk ope rat i on 
120 day parts and labor Wa rranty 

Doubler is a product of Percom Data Company, Im: . 

DOS PLUS 3. 20 . . . • • . • . • . . $95 .00 

Micro Sys tems software's double dens ity disk. opera ting system. 

Thi s operat ing system contains all the outstanding fea tures of 

a wel l devel oped DOS . with ease i n useability. 


LNW DATA SEPERATOR 
- Assembled and Tested . •• . . • •• $17 .95 

The LNW Data Separator provides you with a reliable and inexpen­
s i ve means of solving your disk data read error problems fo r your 
5" si ngl e density dri ves. Compatible wi t h both the LNW.Sys~em 
Expans ion and Tandy 's Expansion Int erface . Sorre solden ng i s 
requi red. 

CASE 
LNW80 CASE • Add $12.00 for postage • .. • . ••• .•. • $84.95 

The streamli ne design of t his metal case wi ll house t he LNWBO. 

LWN System Expans ion, LNWBO Keyboard , power supply and fa n. 

LNDoublerTM, or LNW Data Separator. Thi s kit includes all the 
hardware to mount a11 of the above. 

PARTS AVAILABLE FROM LNW RESERARCH 
4ll6 - 200ns RAM 

6 chip set $26.00 
8 chip set $33. 50 

16 ch i p set $64.00 
24 chip set . $94. 00 
32 chip set .$124 .00 

LNW80 " Start up parts set " LNWB0- 1 $82.00 
LNW80 " Vi deo parts set" LNW80- 2 $31. 00 
LNW80 Transformer LNW80- 3 $18 . 00 
LNW80 Keyboard cable LNWB0-4 $16 .00 
40 Pin comput er to expansion cable . $15.00 
System Expansion Transfonner . .. .. .. . $19.00c OR PORAT ION Floppy Controller (FD1771) and UART ( TR1602) $30 . 00 

LNW RESEARCH ,...53 

14661-C MYFORO RD · VISA &MASTER CHARGE ORDERS&INFO. NO. 714-552-8946 
TUSTIN CA.92680 ACCEPTED, Add$3forpostage SERVICEN0.714-641-8850 

http:1,375.00
http:1,200.00
http:1,664.00
http:1,200.00


right bit of each half goes to 
IC17a. 

Since one-half of the RAMs 
will be tri-stated (due to a HIGH 
on their respective CE line) the 
pull-up resistors will pull those 
data lines high. As can be seen 
by the schematic, this means 
that one input to each AND gate 
will always be high. The output 
of these AND gates will then re­
flect the state of the other input 
line, which is driven by the se­
lected RAM chips. The output of 
IC17d contains the most signifi­
cant bit to be output. This bit is 
the first to be displayed and is, 
therefore, wired to the first two­
bit locations of the output shift 
register. 

IC17c contains the next most 
significant bit so it is wired to 
the next two locat ions to be 
shifted out. IC17a contains the 
least significant bit so it is wired 
to the fifth and sixth bits to be 
shifted. The remaining two bits 
of the shift register are not used 
so they can be ignored. 

8ANK 

SELECT 


---+-~•~O--t--+--il0' 
---+-~·~·--+-+--'1 vcc ~~ -

By wiring each data bit to two 
shift register bits, each data bit 
will be present on the shift regis­
ter output line for two shift 
pulses. Therefore, each data bit 
will be displayed on the screen 
two dots wide. 

Control for the shift register 

" This article should provide the reader 

with an understanding of raster 


scan video display concepts as they 

apply to the TRS-80 . . . 

11 


comes from three locations: 
• MEMORY SELECT (IC15c) , 
which has already been de­
scribed; 
• SHIFT, which is a TRS-80 gen­
erated s ignal used to inform the 
shift register when to output the 
next video dot; 
• SHIFT/LOAD, which is anoth-

Vee 

er TRS-80 generated signal used 
to Inform the shift reg ister when 
to load new data from IC1 and 
when to allow shifting of dots to 
VIDEO OUT; 
• SHIFT and SHIFT/LOAD were 
referenced earlier under the de­
scription of the TRS-80 Video 

Text Generation. 
The output from the shift reg­

ister is called VIDEO OUT and 
goes to a switch (SWS) which 
has been inserted In the TRS-80 
line called GRAPHIC between 
TRS-80 Z11 pin 13 and TRS-80 
Z30 pin 2. The position of this 
switch determines whether the 

_
W= 1 Vee~ 

normal TRS-80 block graphics 
mode Is selected or the high 
density video graphics mode is 
enabled. 

Summary 

This article should provide 
the reader with an understand­
ing of raster scan video display 
concepts as they apply to the 
TRS-80, and offers an alterna­
tive high density graphics inter­
face that can be built at a rea­
sonable cost. The quality of the 
graphics available with the in­
terface allows the user to 
achieve a level of display so­
phistication not presently at­
tainable with a TRS-80. 

The second section of this ar­
ti c le addresses construction 
and Installation of the interface 
and driving software to make 
this a viable package. A com­
plete printed circuit board of the 
interface designed to be in­
stalled inside the TRS-80 con­
sole is available for $26 from the 
authors.• 

Vee 
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HARDWARE BREAKTHROUGH 
DESIGN SOLUTION INC. presents the AN-SERIES DEVELOPMENT SYSTEM 

DIGITAL SPEECH PROCESSOR 

Tat:fil 

Experiment with digital speech synthesis and recognition . using a BASIC editor program pro­
vided with this system. Speech is entered, digitized and stored in memory or in disk files. 
Vocabulary files are construced using digital core images of your voice. Labeled and indexed 
sounds, words and phrases are then available for use in your BASIC programs. Different 
vocabulary files can be loaded for different B A SIC Programs, etc. while the digital speech 
processor will operate on any model I, Level II TRS-80* system. We recommend a level II 
with disk drive to reduce voice image loading times. Experiment with data compression from 
BASIC, by increasing and decreasing sample rates. Develop your ow n voice recognition pro­
grams. Simulate low pass, band pass, and high pass filters, etc. This is truly a software man's 
dream-come-true. Enter a string of numeric data and let your TRS-00 repeat it. Let your 
TRS-80 dictate data fi les for error checking. The sky and your imagination are the absolute 
limit! 

Now you can BREADBOARD your digital projects with ease. The AN-511 DIGITAL PORT 
provides all the hardware necessary to interface your digital projects with the TRS-80*. From 
MACHINE LANGUAGE or BASIC programs you can now access and control: 

8 BITS OF OUTPUT DATA FROM TRS-80 
8 BITS OF INPUT DATA TO THE TRS-80 
8 DECODED PORT ADDRESS !DEVICE CONTROL! LINES 
8 BIT DATA BUS FROM Z-80 IN TRS-80 

Using the IN and OUT commands in BASIC or their machine language counter-parts, 8 bit 
data values can be moved from external hardware projects into the TRS-00 and vice-versa. 
With the 8 decoded port outputs up to 8 additional bytes of input or output data can be ac­
cessed. The AN-511 is supplied with external pow er supply and complete operation and pro­
jects manual . 

All connections made to AN-SERIES products from your breadboard are simply pushed 
through the front panel. Custom connectors on the P .C. B. provide super reliable connec­
tion for thousands of operations. AU AN-SERIES products are warranted for a full 
90-0AYS' under OSl's limited w arranty policy. Complete documentation is provided for 
each model in an attractive folder, including theory of operation, and special interest pro­
;ects and applications. All units are supplied with external power supply modules that con-

At last! An affordable EPROM programmer for your TRS-80•. Program either 2716 or 2732 
EPROMS from a BASIC program in less than 300 seconds. W ith DESIGN SOLUTION'S 
SOFTWARE you are able to program (BURN INI EPROM from TRS-80 memory, VERIFY 
data transfer, copy ROM to EPROM , or load TRS-80 memory from ROM or EPROM . T HE 
AN-561 is a must for all small system development packages. Unit comes complete w ith ex­
ternal pow er supply and operation manual. The 40-pin edge card connector is GOLD plated 
for extra long life. ZERO INSERTION FORCE SOCKETS simply plug into the front panel 
socket of the AN-561 if quick changes are required. (ZIF socket not included. ) 

The SUPER BO XI The ANALOG PORT, M ODEL AN-538, is a very versatile A NALOG TO 
DIGITAL AND DIGITAL TO A NALOG CON V ERTER . All conversion operations are under 
TRS-80* program control. Experiment with MUSIC and VOICE SYNTHESIS. From 
machine language or BASIC programs you can manipulate analog signals, digitize voltages 
and measure them with the TRS-80. Generate various waveforms, noise, speech patterns, 
etc. , and output them as analog signals. The AN-538 also provides a mini-digita l port. The 8 
bit output data to the 0 / A converter is accessable through the front panel connector, along 
with 8 extra decoded port (device control) lines. All conections are made using standard 1122. 
solid wire. Lines push through the front panel, received underneath by special connectors, 
ensuring positive connection. The AN-538 comes complete with external power supply and 
operation-project manual. 

nect through a minHack on the front panel. A 40-conductor cable is required for connec­
tion with your TRS-80 and is NOT SUPPLIED by DESIGN SOLUTION , but is available 
from your local RADIO SHACK STORE. !Components are 1(278-7711 40 conductor rib­
bon cable and 21276-15581 edge card connectors. I 

"TRS-80 is a registered trademark of RADIO SHACK. a TAN DY COMPANY. 

DESIGN SOLUTION 1Nc. v' 123 C.O.D. add $3.00 - Other add $1.50 S/ H. 

BOX 1225, FAYETTEVILLE, AR 72701 Orders and Information : (501) 521-0281 
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AMERICAN 

118 SO. MILL STREET e PRYOR, OK 74361 


PHONE (918) 825-4844 


32K-EXPANSION INTERFACES 


SPECIAL OFFERING. 
Due to a very special purchase, 
American Business Computers 
is able to offer a limited number 
of Radio Shack* Expansion 
Interfaces at the lowest pnce 
ever. 

ForTRS-80* 


Modelt 


399 95 

American Busines·s Computers 
guarantees Expansion Interfaces 
to be Brand New-still in origi­
nal documentation and in per­
fect working condition. 

ALL CABLES AND DOCUMENTATION ARE INCLUDED WITH INTERFACES. 

HARD DISK DRIVES 

For TRS-80* Model II Users 


Up and running ­
and available for immediate delivery 


AMERICAN BUSINESS COMPUTERS IS NOW 
AILE TO OFFER HARO DISK (WINCHESTER! 
DISK DRIVES FOR SALE. THESE DRIVES ARE 
AVAILAllLI! FOl'I Tl'IS·IO MOO II, TRS·IO MOO 
I, 5 ·100, ANO APPLE COMPUTERS. 

SEVERAL DIFFERENT DRIVES ANO CON· 
TROLLERS ARE AVAILABLE FOR THE TRS· 
80 MOO 11. ALL DRIVES ARE SUPPLIED WITH 
HARO DISK CPM OPERATING llYSTEMS. CA· 
PACITll!S RANGE FROM 6·18 MEOAllYTES .. 
CALL OR Wl'llTE FOR PRICES. 

TEAC DISK DRIVES 

We arc pleased to an­
nounce that we are now 
able to offer TRS-80 
compatible mini disk 
drives. These drives are 
fully compatible with 
TRSDOS, NEWDOS, 
and NEWDOS i.> PLUS. 
The TEAC DRIVE is one 
of the first Japanese disk 
drives to appear on the 
American market. In 
many ways it is quite su­
perior to its American 
made counterparts. 

$295 
Single Drive In Single 


Enclosure 


$570 
Duel Drive In One Enclosure 

(Cabinet) 

Two Drive Cable - $29.95 

A high-precision lead 
screw method is used for 
positio ning the head to 
the correct track . Four 
motor steps are used for 
move the width of one 
track. This improved 
positioning accuracy 
greatly reduces the pos­
sibility o f data error. 

..-322 

MAGIC WAND 
AND THE MOD II 

The Magic Wand is the most powerful , most 
flexible, most reliable, most usable word pro­
cessin11. software available for a CP / M-Based 
Model II Computer I 

$295 

• T M Digi1al Resea rch Inc. 

That's not bragging. That's just telling it like 

it is. 

T he MAGIC WAND is the best word proces­

sing software ever written for a microcom­

puter. It can do more work in less time with 

higher quality than any other product you can 

buy. 

T he MAGIC WAND is a rock solid piece o f 

software. The command structure is simple 

and logical and complete. We have not tossed 

in features without thought to the overall de­

sign o f the package. Nor have we included any 

featu re that is not thoroughly implemented. 

The programs are crash-proof and completely 

reliable. 

And the system is supported by what we are 

told is the best user's manual ever produced 

for microcomputer software . It contains a 

step-by-step instructional program designed 

for the novice . The tra inee uses sample files 

from the system disk and compares his work 

to simulated screens and printouts in the 

manual. 
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BUSINESS 

COMPUTERS :• 


- ---J. 

THE MX-80 NOT ONLY 

DOES EVERYTHING, IT 


DOES EVERYTHING 

WELL. 


This is the new Epson MX-80 dot matrix printer. It does just about everythingyou could 

ask a printer to do. Quickly. Quietly. Reliably. In fact, for OEM installations, the MX­
80 may be the single best, all-round printer you can buy. But that's not the best reason 

to buy it. 

The MX-80 prints bidirectionally at 80 CPS in a user-defined choice of 40, 80, 66 or 132 

columns. And if that's not fast enough, its logical seeking function minimizes print head 

travel time. The MX-80 prints 96 ASCII, 64 graphic and eight international characters 

with a tack-sharp 9x9 matrix. For a long time. Epson printers are known for reliability 

and the MX-80 is no exception. But that's not the besJ reason to buy it either. 

The print head has a life expectancy of up to 100 x IO characters, and when it wears out, 

just throw it away. A new one costs less than $30 and the only tool you need to change 

it is attached to the end of your arm. The MX-80 is compact weighs only 12 lbs., and the 

whole unit, including the two stepper motors controlling carriage and paper feeding 

functions, is precisely controlled by an internal microprocessor. But even that isn't why 

you should specify the MX-80. 

The best reason is this: because Epson . .. Call For Unbelievably 

makes more printers than anyone else in 

the world, we can afford to sell each one 
 'Low Price
for a little less. 

AW...WHAT THE HECK 

RAM Memory Chips for the TRS-80 

It is the policy of American 
Business Computers to o ffer 
merchandise at the lowest 
price possible. Serveral 
months back we began sell ­
ing RAM Memory Chips for 
the TRS-80 for $45 .00 
per set. Someone else sold 
chips for $44.00. Vl/e sold 
them for $38.00. They sold 
them for $37.95. So we say 
"AVI/ ..... VI/HAT THE 
HECK!" Let's see the other 
guys beat this price. 

$24 

PER 16K SET 

PAPER FOR YOUR PRINTER 


9Y2 x 11 
3200 Sheets - 15 Pounds PRICES INCLUDES 

SHIPPING W ITHIN 


CONTINENTAL 


UNITED STATES 


VIA UPS 


$32.00 

14 x 11 


3200 Sheets - 15 Pound 


These chips are brand 
new " 4116's". These 200 
nanosecond chips are 
fully compatible with all 
TRS-80 produces. In­
structions for insertion 
are included, however 
the dip shunts required 
for converting a 4K 
Model I to a 16K Model 
I are not included at this 
low price. 

v483 

9 Yi x 11 
3000 Sheets - 18 Pound 

$37.00 

14 x 11 

3000 Sheets - 18 Pound 

$53.00 .,,.

484 

*TM TANDY CORP. 

OKIDATE MICROLINE 80 
PRINTER - $479 

The Microline is bu ilt on a rugged cast alumi­
num base to withstand the rigors of continuous 
business use. It is driven by two motors and 
will run a ll day with no duty cycle limitations. 
Microline printers use a dense 9 x 7 dot pattern 
to produce crisp, clean copies, first copy to last. 
The seven pins in the head are "fired" using 
energy stored in tension members. This tech­
nology permits the use of short, low mass pins 
made with an extremely hard alloy. The head 
produces less heat, thereby extending its life . .,,. 1gq 

900 C.P.S. 

PRINTER 


That's right nine hundred characters 
per second . That 's the print speed 
that can be obtained using the new 
Florida P rinter Model 600 C. The 
600 C uses a unique "Stored-Energy" 
print head to obtain a print speed of 
600 CPS in normal print font and 900 
CPS in a condensed print font. This 
printer is not inexpensive but it is 
definitely the fastest dot matrix 
printer in the world. Call for prices ... 

...-211 

INEXPENSIVE 

DAISY WHEEL 


PRINTER 


$1450 


Incorporating the latest large scale integration 
technology, the Starwriter is buih by one of 

the world 's most respected computer peri­
pheral manufactures. The printer is furnished 
complete and Read-To-Use, reguiring no 
hardware or software changes. 
Using an industry standard 96-character print 
wheel, the Starwriter produces letter-quality 
printing on 3 sharp copies with up to 136 
colmns. The Starwriter is backed up by a o ne­
year warranty (3 months on parts and labor, 
9 succeeding months on parts) and is further 
supported by a strong, fully trained and tech­
nically proficient service organization. 



EDUCATION 

More hints and kinks for educational software authors. 

Programming for 

Education-Part 3 


Jerome I. Weintraub 
690 Mtn. View Rd. 
El Cajon, CA 92021 

All educational programs are either 
teaching or testing programs. While it 

may be obvious that a teaching program 
teaches and a testing program tests.there 
seems to be a belief that testing programs 
also teach. Unless the program is actually a 
combined program, it is not possible to 
teach by testing. 

There is also a theory that if you admin­
ister the same test twice to the same stu­
dents they will do better the second time, 
because they remember the answers. I find 
it difficult to accept this theory. Unless a 
student looks up the answers to the ques­
tions in the interim, he has no better chance 
to get the answer correct the second time 
than he did the first, even if he can remem· 
ber how he answered it. I recommend that 
you do not deliberately use a testing pro­
gram as a teaching tool. 

A program that tests can be identified by 
one or more of the following characteris­
tics: 

• When a student has responded to a 
question, the computer tells him whether 
his answer was right or wrong and goes 
on to the next quest ion. 
•If the response is correct, the program 
goes to the next item; if incorrect, the 
same item is repeated until the student 
responds correctly, or it is repeated a 
given number of times after which the 
correct answer is given. The program 
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then moves to the next item. 
• In multiple choice items, the wrong 
answer is dropped and the item repeated 
until it is answered correctly. 
• A testing program gives the student no 
help or clue as to how to find the correct 
answer. Listing 1 is an example of a test· 
ing program. 
A teaching or instruc tional program can 

be tutorial or remedial. A tutorial program 
presents information to the student and 
asks a question to find out if the student 
has mastered the information. If he has, the 
program goes on to new information; if not, 
the program provides more detailed infor­
mation or a simpler version of ii , based 
completely on the nature of the student's 
response. 

A remedial program is similiar to a tutori­
al one, except that it usually doesn't pre· 
sent information in advance. When a stu· 
dent responds incorrectly, it provides the 
student with help of some sort to figure out 
what the answer should be. 

It might break the question into simpler 
component s: If the student cannot add a 
column of figures, it might present the indi­
vidual addition problems that make it up. 
See Fig. 1, which il lust rates a complete 
remedial program for the addition problem 
79 + 62 + 34. The equation is continually 
simplified to the point where the student is 
asked to count stars to compute the sum of 
a basic two addend element of the original 
problem. 

Basic elements are defined as irreducible 
learning tasks. Most fields of learning are 
based on certain elements that must be ac­
cepted without proof, or must be memor­
ized. Such elements are not the logical 
result of other elements. The alphabet, for 
example, cannot be logically constructed, 
since it is an arbitary col lection of symbols. 

The only way to learn the alphabet is to 
memorize it. The sounds of some of the let­
ters are based on their names and can be 
derived from them, but most letter sounds 
must be memorized as well. 

Number facts like 2 + 3 can be derived by 
counting; 1, 2,-3, 4, 5. But the names of the 
numbers and their sequence must be mem· 
orized. There is a pattern in number se­
quence, but it is not derived from something 
else. A child can learn the pattern only after 
he has a concept of the sequence. 

A remedial program can also branch to 
the simpler, more basic concepts that 
underl ie or support the concept in question. 
Fig. 2 shows how a program could move 
from a question about guide words in a dic­
tionary th rough explanatory and simplified 
frames, end ing with the alphabetical order 
of the letters of the alphabet. 

A remedial program could give hints (Did 
you remember the period after the abbrevia· 
tion?) or supply missing elements in incre· 
ments leading up to the complete answer. If 
the student misspelled 'cei ling' you could 
ask, 'Did you remember to put the E before 
the I?' 

A frequently used technique in remedial 
programs is to drill the student on an item 
he missed. Responding to 6 + 5 several 
times in succession will more effectively 
help him to remember than including the 
problem in a program containing several 
different problems. The spelling program in 
Program Listing 2 provides drill in each 
word missed. The math program in Fig. 1 
can be written to note which errors the child 
is making. After having exposed the student 
to several problems that follow the same 
pattern, the computer can determine where 
the child needs help. You can then give the 
student a different problem with the same 
characteristics. 



"All educational programs are . .. teaching or testing . .. 
There seems to be a belief that testing programs also teach. " 

Another type of dril l program presents 
the same information in several forms, pro­
viding separate but equal repetitions. Each 
of the following statements would appear 
on the screen individually: 

Olympia is the capital of Washington. 

_ is the capital of Washington. 

Olympia is the capital of _ 

The capital of Washington is _ 

What city is the capital of Washington? 


If your computer has large memory, the 
program can automatically place the stu­
dent into a remedial program and then 
return him to the main program when he ex­
hibits mastery. This kind of program must 

START 

also provide the teacher with an alert 
should a child make no progress after three 
or four tries. There are limits to the extent to 
which you can provide for the range of 
human variables that might requ ire the at­
tention of the teacher rather than the com­
puter. 

Testing programs are easier to write than 
teaching programs. A well-written teaching 
program can help a student move rapidly 
through a field that he understands easily. 
Correctly answered key questions may 
serve as evidence that this particular stu­
dent does not need extensive details in 
order to master the objective of the immed i-

THINK ~ ONES, 
'--------i AND I IN IO'S 

COLUMN 

ate lesson. The student may then be able to 
skip the details until he reaches a level 
where he needs them. 

Writing an effective teaching program re­
quires knowledge of how students learn, 
knowledge of the subject in question and 
the elements that support t he subject, and 
the sequence in which they should be pre­
sented in order to proceed from the simple 
to complex. The program must be designed 
to analyze errors and branch to a subrou­
tine that presents the steps, the concepts, 
or the elements that the student must know 
in order to respond correctly to the original 
quest ion. Once the student masters the ma­

c 

C • CORRECT 
W • WRONG 

w 

THINK 7 IN 

PUT THE 7 IN 
THE 10~ CL-------------1 COLUMN AND 
THE I IN THE 
1oo·s COLUMN 

'---------! ONE•s COLUMN 

AND I IN 

TEN' S 


Fig. 1 
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terial in the subroutine, he returns to the 
original question and tries again. If success­
ful, he is ready to go on to the next item. 

Odds and Ends 

The following are several short but impor­
tant tips I would like to share with you in 
this section. 
•Double-sized print. 

One of the features of the TRS-80 best 
suited for educational programs is the 
availability of double-sized print. The com· 
mand is PRINT CHR$(23). This size is 
especially appropriate for younger children 
who usually find it difficult to read smaller 
print. PRINT statements must be composed 

START 

GUIDE WORDS 
BUNDLE DARK TELL YOU THAT 
ARE GUIDE WORDS ALL WORDS 
ON PAGE 26 BETWEEN THEM 
OF YOUR IN AL PH ABE Tl CAL 
DICTIONARY ORDER ARE ON 

THE SAME PAGE 

NEXT ITEM 

Fig.2 

Educat ional programs on a computer
carefully when using CHR$(23), because present a model for young children to copy. 
you are limited to 32 characters per line. The repetitive nature of most computer pro­
You will also find that CLS cancels this grams will serve as a subconscious drill 
command, so it must be reentered in the master, training the child to remember the 
program whenever you want to use it after a form as well as the content of the lessons. 
CLS. To avoid having to do this in a program For this reason it is of utmost importance 
where it appears several times, I suggest that your programs display proper punctua­
you place it in a subroutine, for example: tion and grammar. 
CLS:PRINT CHR$(23):RETURN. Some unacceptable forms can be acci­

dently displayed to children because of the 
•Punctuation, grammar, vocabulary. nature of program writ ing, rather than being 

BUNDLE STARTS 
WITH B 

DARK STARTS 
WIT H D 

CANDLE STARTS 
WITH C 

TYPE THE 
LETTERS OF THE 
ALPHA BET IN 
ORDER 

5 ' LISTING NO . 4 
10 CLEAR50 0 
15 CLS 
20 PRINT"LISTING 4" 
25 PRINT STRI NG$(63, 61) 
30 PRINT"THE INKEY$ FUNCTION --EXAMPLE 3" 
35 PRINT:PRINT" VARIABLE LENGTH WORDS" 
40 PRINT STRING$(63 , 61) 
4 5 PRINT "PRESS <ENTER> TO BEGIN." :INPUT A$ 
5 0 I=0:J=0 
55 FOR I =l TO 5 
6 0 READ Q$(I) ,A$( I) 
65 NEXT I 
70 Bl$=" ":X=0 :J=J +l: C$=INKEY$ 
75 CLS 
76 E= LEN(A$(J)) 
80 PRINT @7*64, " ( ";J;") ";Q$ (J) 
85 PRINT : PRINT"TYPE THE WORD THAT SHOULD COME FIRST" 
86 PRINT"IN APLPHABETICAL ORDER . " 
87 FOREl=l TO E 
90 FOR X=l TO 150 
95 B$= INKEY$ : IF B$= ""THEN NEXT X 
100 IF X>450 THEN 190 
105 IF B$=CHR$(8) THEN 80 
110 IF B$=CHR$(13) THEN 80 
120 PRINT B$ ; 
155 Bl$=Bl $+B$ 
160 NEXT El 
165 IFB1$<>A$(J) THEN 180 
17 0 PRINT " CORRECT !" 
175 GOSUB 21 5 : GOTO 70 
180 PRI NT" WRONG ANSWER." 
181 PRINT"THE ANSWER IS .. . ";A$ (J); "." 
185 GOSUB 215:GOTO 70 
190 PRINT" TIME'S UP !": GOSUB 215 :GOTO 70 
195 PRINT@7*64,"THIS IS THE END OF THE LESSON." 
200 PRINT"GOOD- BYE FOR NOW." 
205 PRINT " GO BACK TO YOUR CLASS .": PRI NT:PRINT:PRINT:PRINT 
210 FOR X=l TO 2000: NEXT : RESTORE ' USE 9000 IN PRACTICE 
211 J= 0: GOTO 50 
215 FOR X=l TO 1000:NEXT 
220 IF J>4 THEN 195 
225 RETURN 
230 DATA "COME RAIN WOOD", 11COME" I "MOTHER BIG AROUND" 
235 DATA "AROUND","RUN GO SEE ","G0 11 ,"JUMP J ULY JUNE" 
240 DATA "JULY "," BRING BABY BECAUSE", "BABY" 

Program Listing 1 
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merely the result of poor programming by 
the programmer. Some examples: Any IN· 
PUT statement on the TRS-80 wil auto­
matically be followed by a question mark. 
INPUT "WHAT IS YOUR NAME";N$ will ap­
pear on t he screen as, WHAT IS YOUR 
NAME? If you put a quest ion mark in t he in­
put statement, INPUT"WHAT IS YOU R 
NAME?";N$, you wi ll end up with two ques­
tion marks on the screen. 

On t he o t her hand, INPUT" PRESS 
ENTER" will print as PRESS ENTER? This 
error can be avoided by saying, PRINT 
" PRESS ENTER.":INPUT A$. The question 
mark will then be on a line of its own, avoid­
ing the impression that a question mark 
should follow a statement like 'Press enter.' 
Using INKEY$ instead of INPUT avoids any 
question mark. 

Another very common error occurs when 
a string variable follows a PAI NT statement, 
such as PRINT"VERY GOOD";N$. Most of 
you rea lize this wi ll prin t as VERY 
GOODJOHN (no following punctuation as 
well as no comma or space between GOOD 
and JOHN). The statement must be written, 
PRINT"VERY GOOD, ";N$;".", using a com­
ma and space after good and the period 
after the string variable N$. 

You must keep in mind that these and 
other minor errors which mean nothing to 
an educated adult wou ld be s ignificant to a 
young elementary school child. Instruc­
tions must also be written in the vocabulary 
of the reader, if he is to be given the best 



WE WILL NOT BE UNDERSOLD 

FOR TRS-80* Model I DISK DRIVES 
CCl-100TEAC 5 '!.",40 Track(102K) 
CCl-100 MPI 5 '!. ", 40 Track (102K) 
CCl-280 511. '', 80 Track (204K) 

ADD-ON DRIVES FOR ZENITH Z-89 
CCl-189 5 'I•", 40 Track (102K) 
CCl-289 5'/• ", 80 Track (204K) 
Z-87 Dual 5 '!."system 

$314 
$319 
$429 

$394 
$499 
$995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 

RAW DRIVES 8" SHUGART 801 R 
5'/4' MPI, TEAC or TAN DOM 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE $ 938 
DISCUS 2 + 2 1 DRIVE $1259 
DISCUS Hard Disk M26 $3990 

DEi CARTRIDGE TAPE BACK-UP 
For your hard disk. With either S-100 control card 
or piggy back board for s ing le board Z-80 computers. 

$425 
$CALL 

2 DRIVE $1635 
2 DRIVE $2245 
M10 $2999 

~ $2995 

DISK OPERATING SYSTEMS 
PATCH PAK #4 by Percom Data 
CP/M® for Model I, Zenith $145 for Model II, Altos 
NEWDOS Plus 40track $ 79 NEWDOS 80 

$8.95 
$169 
$135 

DISKETTES ­ Box of 10 with plastic library case 
5'/• " Scotch $35 Maxell $40 BASF/Verbat im $24 
8" Scotch $50 Maxell $55 BASF/Verbatim $36 
CLEAR PLASTIC CASE-Holds 50 5 '!."diskettes 

COMPLETE SYSTEMS 
ARCHIVES 
ALTOS 
APPLE 

TRS-80* 
ZENITH 
ZENITH 
TELEVIDEO 
IBM 
ATARI 
APF 
MATTEL 

ACS8000 Series 
11·16K $1075 
Call for other Apple products 
11-64K $3499 
48K, all-in-one computer 
Z-19 
920C $ 748 
3101 DisplayTerminal 
400 $ 479 
Game Only $ 95 
INTELLIVISION 

Used TRS-80* Model I Computers, tested and guaranteed 

MONITORS 

APF 9" B & W TVM-10 
BELL& 
HOWELL 9" B & W BHD911 
LEED EX 12" B &W $129 
SANYO 9" B & W VM4509 
SANYO 12"B&WDM5012 
SANYO 12" Green Screen DM51 12 
SANYO 13" Color DMC6013 
ZENITH 13" Color 

TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee $129 
UNIVERSAL DATA SYSTEMS UDS-103 $179 
D-CAT HARD WIRED DIRECT MODEM $189 
AUTO-CAT Auto Answer, Direct Connect Modem $249 

For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 
Tl_.~ CPU SHOP TO ORDER CALL TOLL FREE 1-800-343-6522I ( IC 
5 o""' Row, Dopt M04M 
Charlestown, Massachusetts 02129 

Hours 10AM-6PM (EST) Mon.-Fri (Sat till 5) 


..-See List of Advertisers on page 306 

111·96K 

111-16K 

950 

800 
System 

$19 

$CALL 
$CALL 

$3749 

$ 899 
$2395 
$ 795 
$1049 
$1195 
$ 795 
$ 489 
$ 229 

$CALL 

$120 

$220 
13" Color $389 

$155 
$226 
$238 
$416 
$350 

C.ITOH 
EPSON MX-80 
PAPER TIGER 
IDS 445 
IDS 460 
IDS 560 
ANADEX 
OKIDATA 
Microline 80 
Microline 80 
Microline 82 
Microline 83 

$2395 
$2595 
$2895 

Starwriter $1795 Starwriter II $1995 
$CALL 

Graphics & 2K buffer $ 699 
Graphics & 2k buffer $1050 
Graphics $1599 
DP-8000 $849 DP-9500/01 $1345 

Friction & pin feed $ 499 
Friction, and pin & tractor feed $ 599 
Friction & pin feed feed $ 719 
120 cps, uses up to 15" paper $ 995 

CENTRONICS 730 $ 595 737 $ 780 779 $ 969 
EATON LRC 7000 + $ 269 
Tl-810 
TRS-80· software, compressed print & vert. form control $1865 

16K RAM KITS 2 for $56 $30 
200 ns for TRS-80· , Apple II, (specify): Jumpers $2.50 

S-100 CALIFORNIA COMPUTER SYSTEMS 

MAINFRAME 
Z80CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P+ 2Sl/O 

ACCESSORIES 
Z-80 SOFTCARD 

Model 2200A 
Model 2810 
Model 2501 
Model 2016BC 
Model 2032C 
Model 2065A 
Model 2422A 
Model 2520 
Model 2718 

SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
Read/Write head in 30 seconds; specify 5 '!."or 8 ". 
FLOPPY SAVER: Protection for center holes of 5 'I• " 
f loppy disks. Installat ion tools and rings for 25 diskettes. 

Re-orders of rings only 
VIDEX BOARD 80 Column, U/L case conversion card 
CRT FILM: Helps eliminate external glare, 9 " 
RF MODULATOR: Adapts video to TV 
TRS-80&0THER MYSTERIES 
NEC SPINWRITER THIMBLE $11 .95 RIBBON 
CCS CARDS: Parallel or seria l printer interface cards 
RS232: For Radio Shack Interface. 
DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives. 
SIX (6) PRONG ISOLATOR: IS0-2 
AC FILTER/6 PRONG POWER STRIP 
DISK DRIVE CABLES: 2 drive $29.00 4 drive 

$349 
$269 

$ CALL 
$309 
$619 
$599 
$359 

$CALL 
$ CALL 

$299.00 

$ 25.00 

$ 11.95 
$ 6.95 
$279.00 
$ 29.00 
$ 29.00 
$ 18.95 
$ 6.00 
$115.00 
$ 89.00 
$ 16.95 
$ 54.00 
$ 39.00 
$ 35.00 

.,., TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 
298 

Toohmool lofocmat100 ooll 6171242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/ ' D1g1tal Research 

l••I VISll' 
• · , · 

lllBll 
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"One secret of maintaining interest is to keep the 
lesson shorter than the children would like it to be." 
chance to understand them. Too many 
times directions seem to be written as a 
challenge to the reader rather than a guide! 
If you are not already familiar with the VO· 

cabulary of the age level you are program· 
ming for, be guided by the reading and math 
workbook materials published by textbook 
publishers. 

•Introductory lessons. 
I have found it helpfu l to write a program 

designed to Introduce young students to 
the TRS-80. The teacher or an aide should 
be present during this lesson. It 'covers the 
following points: 

How to use the ENTER key-that it tells 
the computer we have finished our turn; 
now it is the computer's turn to do some· 
thing. Practice using the left arrow to erase. 

Provide time for the child to become fa· 
mi liar with the keyboard; have him type hi°s 
name, the letters of the alphabet, the num· 
erals, and compositions of his own choice. 
Summarize the major directions so children 

"Too many times 
directions seem to be 
written as a challenge 

to the reader rather 
than a guide. '' 

will be familiar with them, such as: WHAT IS 
YOUR NAME? THIS IS THE END OF THE 
LESSONS. GO BACK TO CLASS. 

Be consistent in your directions. Use the 
same vocabulary in all of your programs. If 
your computer programs are to be effective, 
the computer itself must be eliminated as 
much as possible as a roadblock to learn· 
Ing. 

·when you use the INKEY$ function, tell 
children they will not hav·e to use the ENTER 
key. If it is properly programmed it should 
not be a mechanical problem, bl!t students 
may be con fused by the 'l{ay it works. 

If your computer has the calculator key· 
board, train the children to use it and the 
ENTER key on it. 

Experiment with the use of POKE 
16396, 175 to disable the BREAK key. If you 
do use it, note that it will remain in com· 
mand until you press RESET or turn the 
computer off. 

Above all, be sensitive to the reactions of 
the children as they use the computer and 
your programs. The' main reason I think my 
programs are successfu l is that I have re­
vised them whenever I noted a child having 
difficulty due to computer use or program· 
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ming technique rather than subject matter. 

• Length of lessons. 
My observation of elementary school 

youngsters reveals that long sessions at 
the computer are counter-productive. Even 
computer games that are Intrinsically inter· 
estlng cannot ll)aintajn the attention of the 
younger child for more than about twenty 
minut.es. This phenomenon seems· to hold 
true for everything they do,' whether It's 
math or playing on· the playground. 

Aside from its educational content, ales· 
son must have two.related qualities: It must 
be able to hold the student's 'interest during 
the lesson ~nd be abl~ to attfaC! him to re· 

turn to It with enthusiasm the next time. 
Without having to inject a lot of extrinsic en· 
hancements, like fancy graphics or game· 
like contests, an easy way to achieve these 
objectives is to keep the lesson short 
enough so that the student's interest level 
Is still high at the end of the lesson. 

Unfortunat'ely, many teachers practice 
the opposite technique! When the children 
are Interested In their assigned tasks, the 
teacher is tempted te al.low the lesson to 
continue in order to take advantage of the 
interest level. Eventually the Interest level 
decreases, and the le~son comes to an end, 
but it is characteristic of human nature to 
remember the end rather than the begin­
ning or the middle of an experience. There· 

' 

35 INPUT"HOW FAST "; Hl ' REPLACE THIS LINE WITH Hl =7100 
40 DIMA$( 2800) 
45 CLS:PRINT CHR$(23) 
50 PRINT@6 *64, " PLEASE REWIND THE CASSETTE 
55 PRI NT " I ' LL WAIT FOR YOU ..• " 
60 OUT 255,255 
65 FOR Z=l TO Hl : NEXT 
70 OUT 255 , 0 
75 CLS 
80 PRINT CHR$(23) 
85 PRINT@6*6 4,"TIME FOR SPELLING! " 
90 PRINT : PRINT "TYPE YOUR NAME , PLEASE .. . " 
95 INPUT "E$ 

TAPE ." 

100 PRINT : INPUT "WHAT LESSON ARE YOU ON (1- ll) "; A 
10 5 IF (A<l )OR(A> ll)THEN 100 
110 D=10 * (A- 1)+1 
115 C=0: CLS : PRINT CHR$(23) 
120 PRINT@6 *64," PRESS THE PLAY KEY " 
125 PRI NT "ON THE CASSETTE PLAYER ." 
130 PRINT : PRINT " PRESS ENTER WHEN YOU 
135 PRINT"TYPE THE WORD YOU HEAR " 
140 PRINT " NEXT TO THE NUMBER" 
145 PRINT"ON THE SCREEN. " 
150 N=0:F=D-l 
155 FOR C=l TO D+ 9 
160 READ A$ (C) 
165 NEXT C 
170 FOR E=D TO D+9: B$="" 
175 F=F+l 
180 OUT 255 ,255 
18S FOR H=l TO Hl : NEXT 
190 OUT 255,0 
1 95 PRlNT CHR$(23) 

ARE READY. ": INPUT A$ 

20 0 PRI NT F ;: INPUT B$ :IF B$= " "THEN 200 
205 IF B$<>A$(E) THEN N=N+ l : A$(N)=A$(E) : GOSUB 325 
21 0 IF N=5 THEN 27 0 
215 NEXX E 
22 0 PkI NT"VERY GOOD , "; E$ ;" . " 
225 IF N>0 THEN 24 5 
230 PRI NT"YOU . GOT A PERFECT SCORE!!! " 
235 PRINT "10 OUT OF 10 ! !" 
240 GOTO 260 
245 P,RI NT"YOU GOT ONLY "; N; "WRONG" 
250 PRINT"OUT OF 10!! " 
25 5 PRINT"STUDY . . . " :FOR G=l TO N:PRINTA$ (G) :NEXT G 
260 PRINT"YOUR NEXT LESSON IS NO ."; A+l;" ." 
265 GOTO 285 
270 CLS:PRINT CHR$(23) : PRINT "THAT ' S ALL FOR TODAY ." 
27~ PRINT"STUDY •• . ":FOR G=l TO N: PRINTA$(G) : NEXT G 
280 PRINT " YOUR NEXT LESSON IS NO." ; A; ". " 

285 PRINT~TELL YOUR TEACHER ." 

290 PRI NT"GOODBYE , ";E$; " . " 

295 FOR X=l TO Hl : NEXT 

300 CLS:PRINT CHR$(23) 
30 5 PRINT@6 *64,"INSTRUCTIONS:" 
310 PRINT : PRINT : PRINT"PLEASE TYPE RUN AND " 

31 5 PRINT " PRESS <ENTER> KEY ." 

320 END 

325 CLS:PRI NT CHR$(23) 

330 PRINT" THE WORD IS •.•.• "; A$(N) ;"." 

335 PRINT:PRINT " TYPE IT ONCE " 


program continues 

http:minut.es


Positional Mathematics 


POSITIONAL MATHEMATICS was last used prior to 11035 B.C. Its revival began in 19 7 0 A.O. The 
advent o f the computer haspermitted the most complexo f all math systems toonce again bea working 
tool in Ma n 's quest to know himself. Positional Math. a system ofnumbers and words.provides a means 
o f determining Man's expe riences and when they will occur. The Programs offered are among the first 
to be published. A series of Lessons will be offe red to introduce Positional Mathematics. 

LESSON ONE is ready. Lessons Two -Seven will be offe red as they a recom pleted. The approximate ly 
60K of Lesson One is in four parts and is a necessary beginning in using the Positio n al Mathematics 
Programs. For this reason LESSON ONE is offered in an introductory package with the Program. 
INDIVIDUAL GROW T H . 

LESSON ONE - An Int roduction to Positional Mathematics: Part I, Words & Numbers, the Universe; Part II, 
The Name of Man; Part Ill , Numbers & Health ; Part IV, Wealth & Love Ba lance. Lessons are interactive with 
student's personal data input. Each Part Cloads in 16K, Level II. 

INDIVIDUAL GROWTH - gives l ife position & intensity, c rises &crises years, experience & years, balance & 

years, and indicates growth balance as positive or negative for wealth, work , sex, health, love, knowledge & 

success (sold with Lesson One until June, 1981 )­

LOVE & SEX FOR A COUPLE - gives love & sex balance & conflicts and comments for each person and 
positional dates for each with intensity & if positive or negative . 

INDIVIDUAL LIFE WEALTH - gives the balance for wealth : balance, conflict, growth, success, experience & 
life wealth balance with summary. 

WEALTH BALANCE - DATES- gives life wealth balance. balance for years. months and dates with balance 
for each of 90 years from bi rth ... the 1-9 series posi tions balance for any year and the 1-9 series life wealth 
balance positions. 

INDIVIDUAL LIFE SEX - gives life sex balance and balance for 1-9 series for balance , conflict, growth . 

success and experience. 

INDIVIDUAL LIFE WORK - gives life work balance and balance for 1-9 series for balance , confl ict, growth , 
progress, success and experience. 

LIFE POSITIONS & EXPERIENCE YEARS - gives life positions & intensity and the balance forthe 1-18 series 
of positions and experience years, positions and experiences for sex, love, wealth .work, health and sociability. 

Programs are on cassette for TRS-so· Level 11, 16K . .. introductory single program price ... ... $19.95 

INTRODUCTORY OFFER - LESSON ONE and INDIVIDUAL GROWTH ... for onl y $ 19 .95. 


A savings of $39.95 ... Lesson One price after May 3 0. 198 1will be 529.95 . .. Most single programs will be 

S29.95 afte r July. 198 1. 


Order by Program Nam e ... send check or money o rder ... a llow two w eeks for c hecks to clear. 

·TRS-so is a T rn d t>mark of Tandy Co rp. 

SEE FUTURE TURTLE ADS FOR NEW PROGRAMS 

,....402 

Turtle Computer Software Corporation 
10400 N. Centra l Expwy., Suite 307, Dallas, Texas 75231 
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m[ff]/j§FORTH 


MORE FOR YOUR 
RADIO SHACK 

TRS-80 MODEL I 

THE DATAHANDLER 

DATABASE MANAGEMENT 


SYSTEM IN MMSFORTH 

Now the power, speed and compactness of 340 PRINT"AFTER EACH? MARK." 
MMSFORTH drive a major applications pro· 345 FOR L=l TO 5:C$="" 
gram for many of YOUR home, school and 350 INPUT C$business tasks ' Imagine a sophisticated 
database management system wi th flexibili· 355 PRINT C$;:IF C$0A$(N) PRINT" IS WRONG. TYPE " ;A$(N);".":GOTO 

350ty to create, maintain and pri nt mai ling li sts 
360 PRINT" IS RIGHT, ";E$;"!"with multiple address lines. Canadian o r the 

new 9-digit U.S. ZIP codes, and multiple 365 IF L=5 PRINT"READY FOR THE NEXT WORD ••• " 
phone numbers, pl us the speed to load hun· 370 NEXT L 
dreds of records or sort them on several 375 RETURN
fields in 5 seconds! Manage inventories with 380 ENDselection by any character or combination. 

500 DATA INK,OCTOBER,BRICK,ACT,MARKET,TICKET,ARITHMETICBalance checkbook records and do CONDI· 
505 DATA BUCKET,STRIKE,BLANKET,SUBTRACT,INSECT, SUBJECTTIONAL reporting of expenses or other cal· 
510 DATA ACRE,ARCTIC,DRINK,THINK, CRICKET,THICKET culations. File any records and recall 

selected ones with optional upperllower 515 DATA BISECT,DISSECT,TRACTOR,ATTRACTIVE,ACREAGE 
case match, in standard or custom formats. 520 DATA ACTIVITY,SECTION , COUNTERACT,ANTARCTIC
Personnel, membership lists, bibliographies, 525 DATA PEOPLE,FRIEND,SUIT , FRUIT,BUILT,MOVIE,BUILD 
catalogs of record, stamp and coin collec· 530 DATA FIELD,PIECE,JUICE,POEM,CHIEF,BRUISE 
!ions-you name it! ALL INSTANTLY, with· 535 DATA SHIELD ,POETRY,BUILDING ,BRUISING,SHIELDING out wasted bytes, and with cueing from 
screen so good that non-programmers quick· 540 DATA WIELD,YIELD,FRIENDLY,CHIEFLY,PEACE 

545 DATA FIERCE , SUITABLE,JUICY,CRUISE,HANDKERCHIEFS ly master i ts use! With manual, sample data 
550 DATA SON , MONDAY,BECOME,OVEN,MONTH,FRONT,TONfiles and custom words for mail l ist and 

checkbook use. 555 DATA DOZEN,BOTTOM,APRON,DOCTOR,SECOND,RI BBON 
Technical: Handles data as compressed in· 560 DATA BUTTON,COMPANY,NAPKIN,PERSON,PRISON 
dexed sequential subfiles of up to 25K char­ 565 DATA PHANTOM,COMPANION,ACCUSTOM,MILLION,WEAPON 
acters (9K in 32K RAM). Access 1-4 data 570 DATA OPINION,DIAMOND,PIGEON,REASON,POISON
diskettes. Modified Quicksort. Optionally 575 DATA EARTH,EARLY,GREAT,LEARN,WEATHER,DEATH 
precompiles for 5-second program load. Self· 580 DATA HEALTH,THREAD,BREAK,BREAKFAST,INSTEADadjusts for many routine mods. Structured 

585 DATA HEAVY,STEAK,PEARL,HEARD,STAKE,BRAKEand modular MMSFORTH source code ideal 
590 DATA HEAVIER , WHETHER,EARN,EARNESTLY,ENDEAVORtor custom modifications. 
595 DATA BREATHTAKING,DEAFENING,DREADFUL,STEADILYTHE DATAHANDLER V1.1 , a very soph· 
600 ENDisticated database management system 

operable by non-programmers (requires Disk 
MMSFORTH, 1 drive & 32K RAM); with 
manuals, ... S59.9s• Program Listing 2 

fore, when the subject comes up again the answers to numbers 1, 4, and 7 from left to 
next day, the interest level at the beginning right. Number 8 must be done from left to 
of the second lesson is lower than it was at right. Number 6 is a three-step problem, so 
the beginning of the first. the answer cannot be written direct ly in 

One secret of maintaining interest is to eit her direction. 
keep the lesson shorter than the children When planning for input of the answers 
would l ike it to be. When students leave the to these problems on the computer, there is 
computer reluctantly and ask when their no c lear cut criterion to help you to decide 
next turn is, you know your lessons are the whether to go right to left or left t o right! It is 
right length. Do not be tempted to allow the possible to program the computer to accept 
children to stay longer! I keep all of my com­ answers in either direction, but it is not pos· 
puter sessions under ten minutes. See if it sible to predict the direction the student will 
works for you. decide to use when he is solving the prob­

lem. Requiri ng answers to be inputted ac· 
cording to a variable set of c riteria will 

•Inputting Math Responses. result in confusion. 
When you do a math problem (with pencil I can see two reasonable solutions to this 

and paper) do you write the answer from left di lemma: allow the student to place t he cur­
to right or from right to left? The correct sor wherever he decides to start inputting 
answer is, ' It depends.' Look at these eight the answer or to input all answers from left 
problems: to right, regardless of the method used to 

calculate the answer. The former method 
wou ld sti ll result in confusion among 

1) 21 2) 493 3) 936 4) 500 5) 8 younger children, so I recommend the lat· 
+ 52 567 - 489 - 200 x 7 

ter.462 
931 I consider writing edut ational programs 

for elementary school students a highly 
specialized field. Professional program­

6) 415 7) 425 8) 73!917 
mers who are not famil iar with the charac­x 93 x 10 
teristics of young children may produce 
programs that are structurally excellent but 

You might say that in 1- 7 the correct pro­ st il l do not achieve their objectives. This 
cedure is to enter the answer from right to material should prove helpful to both pro· 
left, but I would guess that in actual prac· fessional programmers and school staff 
tice few of you would do number 5 that way; members who desire to write effective edu· 
wouldn't you simply write '56'? I would fur· cational programs for elementary school 
ther guess that many of you would write the students.• 

THE PROFESSIONAL FORTH 
FOR TRS-80 MODEL I 

(Over 1,000 systems in use) 

MMSFORTH Disk System V1.9 (requires 1 
disk drive & 16K RAM) . . . . . just S79.9s• 
MMSFORTH Cassette System V1 .8 (requires 
Level 11 BASIC & 16K RAM) . . $59.95• 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can adapt 
THE DATAHANDLER to YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes 
FLOATING POINT MATH (L.2 BASIC ROM 
routines plus Complex numbe rs, 
Rectangular-Polar coordinate conversions, 
Degrees mode, more). plus a full Forth-style 
Z80 ASSEMBLER; plus a powerful CROSS· 
REFERENCER to list Forth words by block 
and line. All on one diskette (requires 
MMSFORTH, 1 drive & 16K RAM) .. . $39.ts• 

FORTH BOOKS AVAILABLE 
MICROFORTH PRIM ER (comes wi th 
MMSFORTHJ separately . . .. . . . . . . s1s.oo· 
USING FORTH - more detailed and advanc· 
ed than above . . . ' ' . .. ..... . .. . .. s2s.oo· 
THREADED INTERPRETIVE LANGUAGES­
advanced, exc e llent analysis of 
MMSFORTH·li ke language .... . . . S18.9S• 
CALTECH FORTH MANUAL - good on 
Forth i nternal structure, etc . ...... s10.oo• 
• - Software prices include manuals and re· 
quire signing of a single-system user 
license. Add $2.00 SIH plus $1.00 per addi· 
tional book; Mass. orders add 5% tax. 
Foreign orders add 20% . UPS COD, VISA & 
MIC accepted; no unpaid purchase orders. 
please. 
Send SASE for free MMSFORTH information 


Good dealers sought 


Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (M4) ,.....112 

61 Lake Shore Road, Natick, MA 01760 
(617) 653·6136 
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THE ALTERNATE SOURCE 

TASMON 

Written By Bruce Hansen 

• Replace Registers 
• Modify Memory 
• Hex Memor y Dump 
• ASCII Memory Dump 
• Disassembled Dump 
• Disassemble to Printer 
• Dump Scr een to Printer 
• Sum Hex Values 
• S ubt ract Hex Values 
• Find l-4 Consecutive Bytes 
• S kip For ward One Instruction 
• Back Up One Instru ct ion 
• Clear Scr een 
• Relocate System Program s 
• Move a Block of Memory 
• Load a System Tape 
• Load a /CMD Di sk File 
• Write a System Tape 
e Wri te a / CMD Disk File 
• Disassemble to Disk 
• Disassemble to Tape 
•ROM or RAM Breakpo ints (9) 
• Set Breakpoints 
• Display Breakpoints 
• Clea r Breakpoin ts 
e Single Step with CALL in full 
• Single S tep th rough CALLs 
• Trace a t Eight Speed s 
• GO Execute Program 

Disassembles with Labe ls! 

TASMON is fully relocatable, 
file oriented, and excellen tly 
implemented. Comes with an 
ext ensive user manual complete 
with sam ple dia logues and 
co mmand reference card. For 
use on Level II , Disk System or 
Model III. 32K recommended. 

$29.95 
(Specify di sk or tape, please) 

TRAKCESS 
Written by Roxton Baker 

• Analyze any TRS-80 disk 
• Build your own disk formats 
• Direct control of 1-4 drives 
• T oggle between drives 
• P encil-like editing features 
• Edit in hex or ASCII 
• Handles sectors of any length 
• Learn about disk structure 
• Read and Write Sec tors 
• Take and Put Tracks 
• Scan Track Sectors 
• Locate Disk Sectors 
• Copy Track 
• Duplicate Disk 
• Build Format Track 
• Edit or Fill Memory 
• Figure CRC' s 
•Hex or ASCII dump to Pr inter 
• Will copy to a blank diskette 
• Default values for most input 
• Scrolls thru tracks & sectors 
• No sys tem DOS in drive zero 
• Handles any n umber of tracks 
• Breaks any ' protec ted' code 
• Will copy any 'protected' disk 

A Powerful Zap Utility! 

Ve rsion l.l Now Available 

• Highly Int eractive 
• S mooth er Operation 
• Full Er ror Checking 
• Compa tible with Newdos/80 

TRAKCESS is app roximate ly 
25K of Basic and machine 
language code. It requires a 
Model I 48K Disk sys tem; two 
dri ves are required for copy 
fun ct ions. Printer optio nal. 

$24.95 

KBE 

KeyBoard Editor 

Written by Larry Kingsbury 

PROGRAMMABLE KEYS 

• Operable under DOS o r Basic 
•Operable under EDTASM 
• P rogram 191 different keys 
• Allows 'nested' softkeys 
• Load softkeys from disk 
• Save softkeys to disk 
• Pre-defined softkeys included 
• T oggle softkeys on or off 
•Redefine any key at ANY t ime 
• Softkey length unlimited 

FU LL SCREEN EDITOR 

• Operable under Basic or DOS 
• Operable under EDTASM 
• Edits any line up to 255 chars. 
• Softkeys work in Edit Mode 
• Easy duplication of lines 

DRI VER 

• Keyboard debounce 
• Aut o repea t 
•Lower case 
• Typewriter keyboard 
• Echo v ideo display to pr inter 
• E/ P control key support 
• Fu ll graphics input 
• P revents pr in ter hangup 
• Sets lines per page 

KBE is compatible with VTOS, 
NEWDOS, NEWDOS/ 80, and 
TRSDOS 2.3 . KBE requires a 
32K disk system for operation, 
and is supplied on diskette with 
user' s ma nu al. KBE is 
compatible with double densi ty. 

$39.95 

Don't Forget a Subscription to TAS $12.00 for 6 issues! 

1806 Ada Street ( ) Send " "' T ASMON ( ) 6 i ssu ~s p l t>ast'~ 

Lan sing, Michigan 489 IO ( ) Send rnr· T HAK Cl-:SS ( ) Send m,. KBE 

517 I 487 -:3:358 

517/4-85-0344 


.Va m p: 

Addrrs.,: - -----------­
Add S2.00 f or crushproof box rmrf pnMu~P. SI .SOfor <:ily: ---- ---- --- - - ­
COD ordt?rs. IJ.<Y,, f or /\1a.~Jt>r Clu1r1:t· or Vi.o,;a ordrr..... S1d.1r. lip: 



~~?M~ERSPRING SALE
INCORPORATED 

CLEARANCE SPECIAL 
SHUGART SA400 (TF-3) 
JS trod~ disl~ drive 
includes power supply t. 2 9 9 
and chassis. -lJ 
LIMITED SUPPLY 
~8FREE FULL YEAR WARRANTY ~··-~·~ 

with purchase of new 
SHUGART SA400 (TF-3L) 
comes complete with 
power supply, chassis,. 
coble & NEW DOS 80 

ONLY s439 
THE MICROCONDUCTOR™ 

the ultimate data base manager 
for your TRS-80® 

The MICROCONDUCTOR'" is nor jusr o file monoger bur o true Doro 
Close Monogemenr Sysrem suiroble for both rhe novice ond professional 
users. 

DATA FILES - No limit on rhe number of records o file con hove 
FIELDS - Any rype (string. inrerger. single. double) Eighr entry modes 

( including defoulrs. counring. ond suppress) 
REPORTS-Four ways ro generore reporrs. Torol numeric column(s) 

Prim on ony paper in ony formor (statements. labels. ere.) . 
SORT- Any field(s) ( i.e. mulriple·l<ey sorr). Any size file. numeric or 

ASCII. Ascending or descending. 
MAINT.-Commond onriciporion. Record duplicorion. Direct access 

ond sequenriol search. 
UPDATING/-Add. subtract. multiply, divide fields. Combine results from 
MERGING previous colculotions. Test for ony conditionond rol<e ocrion. 

TRS-80® MODEL I ... .. 
TRS-80® MODEL 11 .. 

.. .... ... .. s159 
. ... . s399 

NEW FOR TRS-80® 
TF-8 80 TRACl< DISK DRIVE TF-9 DUAL 80 TRACK DISK 

by MPI DRIVE by MPI 
Double your copaciry. Quadrupleyourcapaciry. 

Single head mini floppy. 400K byres of srorage ( lil~e 
More rhan 200K byres of having 4-40 rrocl~ drives in 
sroroge . Complere wirh one unir). Complere wirh 
power supply and chassis. power supply and chassis. 

S619 S769 
MOD 11 8" Disk System 

• 1 Drive System s949 
• 2 Drive Expansion System ... ... ... .. .. .. . s1.445 

Printers 
Microline 82 . . .. 1849 
Microl ine 80 . . 11.060 
Cenrronics 779 11,069 
Cenrronics 700 .... 11,129 
Gose 2. . . 1649 
Cenrronics 707 .. .. ... 1839 
Cenrronies 702-9 . 11.995 
Malibu.. 12.093 
Poper Tiger . . .. .. . .. 1895 
Doisy Wheel . .. .. .. 11.799 

MOD I Disk Expansion Systems 
• 2 Shugart SA400 TF-J . . . . . . . . . . . . . . .. . S656 
• 1 Two-Drive Coble . . . . . . . . .. . .. .. .. . .. .. . . . s26 

: 1 6><6s:sion l nt~rf~ce ~2K . : : : . . .. : s~g~ 
TOTAL LIST PP-ICE .. . .. . . . .. .. .... ....... . . s1.222 

SPECIAL PRICE ONLY .. . S1,Q77 
*OARE DRIVES FOR ANY MICROCOMPUTER 
Pertee FD200 . . ..... 1282 FD250 . . .. . . .. ... . . 1359 

~~i~~ SA~?O. ?5 rrocl< . :~n ~i(X)L 4.0.rrocl1 . . . . :~~~ 
MPI 091 . 1399 092 . . .. . . . . . . . . . 1525 

Memory Kit ( 16K) . . . .... . s43_00 
AC Isolator (6 socket) . .... .. .... .s49_95 
Disk Head Cleaner .. . .. . .. . . . ... .. . s19.95 
Diskettes Verbatim ( 10) hard ring . . . . .. . . . . s30.oo 

INTRODUCTORY OFFER 
SAVE ~300 LIST 1949 

Okidata 
Microline80 

s599 
EPSON 
PRINTER . . .. . s595

Anadex 9500 ... 11.449 

® Registered trademark of Radio Shack 

Disk Drive Sale! 
with FREE power supply and chassis. 

Shugart SA400L. 40 rrl~.. s329 
Pertee FD200. 40 rrl~ . . .. .. .. ..... .. .. ..... .... ..... .. s379 
TF-5 MPI 1351 . 40 trk . s349 
TF-7 Mircopolis. 77 trh. . . . . .. .. . . s559 
TDH-1 Dual sided drive. 35 trl~. . ...... ... ... ... ... .... s449 
TF-JM Drive sys. 2 Shugart 40 trk S649 

SOFTWARE SALE 
NEWDOS 80 . 
NEWDOS+ 40 trl~.. .. s110 30 trl~. . 
AJA 13usiness Pl~g. . . s359 
The Source .. S100 13asic Compiler ..... . S195 

MONTHLY SPECIAL S459 
Shugart SA801 Gore Drive 
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TRS-80® MODEL Ill OWNERS 

We think our dis~ system for 
expanding your capacity is just 
as good as theirs - and we know 
it costs much less ... 

COMPLETE SYSTEMS -• 
AND COMPONENTS* 

TRS-80® MOD Ill SYSTEM 
with 2 SAVE $500 

disl<t drives, 48K* OFF LIST PRICE 


51,899 
16K rw.A, Model Ill 13asic .. .. s899 
MTI DISK DRIVES for MOO I i;I 

Internal Kits 

Disl~ Drive 1 . . . . . . . . . . . . . S649 
Disl~ Drive 2 . . .. ...... . S279 

Externa I Add-on Kits 

Disl~ Drive J ................ ... ..... .. ... s379 

Disl~ Drive 4 ... .... .. .. ...... ...... . s359 


Model Ill DOS & Manual .... S21. 9 5 
16K PvVv\ Kit ... .... .. ..... ........ ...... .... . S59 

R.5-232 Serial Interface . . . . . .. . . . . . . s9 5 

SiilMICROCOMPUTER TECHNOLOGY, INC. 

3304 W. MACARTHUR, SANTA ANA, CA 92704* PHONE (714) 979-9923 * TELEX #678401TAB IRIN 

. . . 
'Um MTI Memmy, o;,k Drive. & Componen" I·• 


All PRICES CASH DISCOUNTED
@ TRS-80® IS A REGISTERED TRADEMARK • · • • FREIGHT FOB FACTORY 

OF TANDY CORPORATION MJ-[l ASK FOR FREE CATALOG 
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GAME 

Hey kids, don't be a Pepper, be a processor. Play Simul-80 today. 

Simul-80-A Weird Game 


Dennis Bathory Kitsz 
Roxbury, VT 05669 

How's your computer c lub doing with 
machine or assembly language pro­

gramming? Are your advanced students 
chafing at the limitations of BASIC, but 
can't get a handle on the operation of the 
CPU? Then Simul-80 is for you! It is a fren­
zied, physically dangerous simulation of 
the Internal operations of a mythical 
microprocessor similar to the TRS-80, in 
which every participant plays the role of a 
basic computer element. 

Slmul-80 was first attempted during a 
microprocessor seminar at the Vermont en­
vironmental engineering firm of DuBois & 
King, Inc., and lapsed into total confusion 
as the engineer in charge of adding two 
one-digit numbers came up with the wrong 
answer. Here's the game and the rules . .. 
good luck! 

The Players 

Fifteen people (Including one human) are 
needed to play a complete round of 
Slmul-80, although eight can play a ser­
viceable game. If absolutely necessary, 
players marked with an asterisk can be 
replaced with props. 

The Accumulator (A) performs simple ad­
dition and subtraction, and turns over a zero 
card and a carry card. This Is the hardest 
intellectual task in the game, and the ability 
to count to ten is prerequisite. 
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The Program Counter (PC) keeps track of 
the current position within the program. The 
ability to count accurately up to one is 
essential. 

The Memory (MEM) holds a great card of 
information- but can see only one number 
on It at a time. Roulette table experience is 
an added plus for this player. 

The Instruction Decoder (ID) accepts 
numbers from MEM and looks up their 
meaning on a master list. Hire an accoun­
tant for this task. 

The Address Bus runs from place to 
place informing other participants where 
they should be. Sneakers are recommend­
ed. 

The Data Bus also runs from place to 
place with precious digits of information. 
This is the most strenuous physical task; 
sneakers are recommended, knee pads and 
helmets are required. 

• Four Registers (B, C, H, and L) write 
down numbers when told to do so. Leg irons 
may be used to hold these players in place. 

*Two drones, the Zero (Z) and Carry/Bor­
row (CY) f lags hold up cards when told to do 
so. Avoid using Dr. Strangelove types here. 

The Clock acts like a square dance caller 
and keeps the whole thing together. A crew­
cut is desirable, along with a touch of West 
Virginia twang. 

An Input/Output Device (1/0) gives and ac­
cepts Information at the beginning and end , 
of the program. There will be enough time in 
between for this player to step out for a 
seven-course meal at the Lido. 

For simplicity, this simulation does not 
provide for a stack pointer, nor any sort of 
interrupt functions, though It can easily be 
expanded to Include them. A few other ac­
tivities have been modified for sanity's 

sake... ordinary decimal numbers are 
used, not such nasties as binary or hex. 

The Instruction Set 
The Instruction set is divided Into simple 

groups, and code numbers are assigned to 
represent each of the individual instruc­
tions. The instruct ions include the follow­
ing: 
• Loads. The accumulator and the four 
registers may be given numerical Informa­
tion, which they hold on to until otherwise 
instructed. There are eight load commands 
in Slmul-80. 
•Increments and Decrements. The regis­
ters may change t he positions of their wall 
cards by one (see Props, below). There are 
four such instructions in the game. 
•Adds and Subtracts. The accumulator 
may perform simple addition and subtrac­
tion when instructed to do so. Comparisons 
are a kind of subtraction, but no result is ob­
tained; only the flags are altered. Seven 
arithmetic functions are available. 
• Jumps. The program counter shifts its 
current position in memory to a new one, 
and the program continues from there. 
Three jumps are used in this instruction set. 
•Special Instructions. There are three: 
One clears everything out of the accumula­
tor, another does noth Ing, and the last halts 
the operation of the program. 

Listing 2 describes the instructions in nu­
merical order. Since programs can actually 
be written in Simul-80 code, the Instruction 
set can be expanded to Include commands 
#6, 15 to 19, 21to24, 32, 35 to 39, and 41 to 
98. 

The Program 

Listing 1 presents a complete program in 



"Simul-80 . .. lapsed into total confusion as the engineer . .. 
adding two one-digit numbers came up with the wrong answer." 

Program Listing 1. 

Simul-80 numerical code and Simul-80 
mnemonics. The first column contains the 
address the program counter will hold aloft 
for all to see; the second column contains 
labels for observers to identify segments of 
the program (the players never see these); 
the third column contains the machine's In­
structions which memory holds and the In­
struction decoder must interpret. The play­
ers do not see these last two columns 
either: The fourth column, containing the 
abbreviated descriptions of each instruc­
tion (the mnemonics), and the last column, 
presenting detailed comments about the 
program's operation. 

The routine performed by this simulation 
is the addition and subtraction of a column 
of two-digit numbers. There are a few limita­
tions which the human using the 1/0 device 
must respect when writing for this single­
precision computer: 
•Only two-digit numbers may be used. 
Two is written 02, seven is written 07, etc., 
and no numbers can be greater than 99. 
•No subtotal may be negative, nor may the 
total be negative. 
• No subtotal may exceed 999, nor may the 
total exceed 999. 
•Addition (+) is indicated by using code 
01, subtraction ( - ) by using code 02, and 
total or equals ( =) by using code 03. 
•Addition and · subtraction may be per­
formed in any order, but equals (=)must be 
the final command. For example, to pro­
duce the result of: 3 + 15 + 98 - 33 + 12 
- 18 + 67 - 13 + 1,itiscoded:03011501 
98 02 33 01 12 02 18 01 67 02 12 01 01 03. 

The coding requirement for the human is 
to take the original problem, make sure 
every number is converted to exactly two 
digits, and replace the mathematical signs 
with their equivalent code numbers. Notice 
that it makes no difference that 1 + 1 is 
coded 01 01 01. It's the proper order that 
counts. 

The Props 

•A Coding Sheet. This is a lined sheet on 
which the controlling human lists the prob­
lem being computed. The 1/0 device r.e­
qulres these numbers, but is not capable of 
creating or correcting their order. 
•Identification Tags. All performers must 
be properly identified so that the traveling 
address bus and data but can find them. 
The accumulator, zero and carry/borrow 
flags, memory and instruction decoder are 
seated; the program counter, four registers, 
and the 1/0 device should stand. The clock 
may be anywhere within hearing distance 
of all players. 
• Information Sheets. Since players will 
hardly be able to memorize all their actions, 
information or instruction cards must be 
provided. The text for each card is present-

Address 
01 
02 
03 
04 

05 
06 
07 
09 
11 
13 
15 
17 
19 
21 
22 
23 
24 
25 
27 
28 
30 
31 
33 
34 
35 
37 
38 
39 
40 
41 

42 
44 
45 
46 
48 
49 
50 
52 
53 
54 
55 
56 
58 
59 
61 
62 
64 
65 
66 
68 

69 
70 
71 
72 
73 
75 
76 
T7 

79 
8'.l 
81 
83 
84 
86 
87 
88 
89 
90 
91 
92 
93 
94 

Label 

START 


NXTINS 


ADD 

HIBYT 

SUB 

HBT2 

ERR 

END 

Instruction 
01 
10 
02 
11 
03 
02 
2001 
31 21 
2002 
31 52 
2003 
3190 
34 83 
03 
02 
26 
11 
33 39 
04 
2701 
10 
33 39 
07 
05 
27 01 
11 
08 
01 
25 
10 
33.05 
07 
05 
27 01 
11 
08 
34 05 
03 
05 
28 
11 
33 70 
04 
2901 
10 
33 70 
07 
05 
2901 
11 
08 
04 

30 
10 
3305 
07 
05 
2901 
11 

08 
34 05 
09 
1209 
13 
14 
03 
99 
05 
14 
04 
13 
07 

Mnemonic 
LDA,(B) 
LD(H),A 
LDA,(C) 
LD(L).A 
INC BC PTR 
LDA,(C) 
CP01 
JPZ. "ADD" 
CP02 
JP Z, "SUB" 

CCP03 

JP Z, "END" 

JP "ERR'' 

INC BC PTR 
LDA,(C) 
ADDA,(L) 
LD (L),A 
JP NC, "HIBYT" 
LDA,(H) 
ADD A,01 
LD(H),A 
JP NC, " HIBYT" 
INC HL PTR 
LDA,(L) 
ADD A,01 
LD(L),A 
DEC HL PTR 
LDA,(B) 
ADDA,(H) 
LD(H),A 
JP NC,"NXTINS" 
INC HL PTR 
LDA,(L) 
ADDA,01 
LD(L),A 
DEC HL PTR 
JP " NXTINS" 
INC BC PTR 
LDA,(L) 
SUBA,(C) 
LD(L),A 
JP NC,"HBT2" 
LDA,(H) 
SUB A,01 
LD(H),A 
JP NC,"HBT2" 
INC HL PTR 
LDA,(L) 
SUB A,01 
LO(L),A 
DEC HL PTR 
LDA,(H) 
SUBA,(B) 
LD(H),A 
JP NC,"NXTINS" 
INC HL PTR 
LDA,(L) 
SUB A,01 
LD(L),A 
DEC HL PTR 
JP "NXTINS" 
DEC BC PTR 
LO A,09 
LD(B),A 
LO (C),A 
INC BC PTR 
HALT 
LDA,(L) 
LO (C),A 
LDA,(H) 
LD(B),A 
INC HL PTR 

Comment 
;Get " tens" digit from input 
;Put it in "tens" subtotal register 
;Get :"ones" digit from Input 
;Put it In "ones" subtotal register 
;Bump input pointer by one 
;Get arithmetic code from input 
;Addition code = 1; is it? 
;Go to additon if code = 1 
;Subtraction code = 2; is It? 
;Go to subtraction if code = 2 
;Equals or total code = 3; is it? 
;Go to end if code = 3 
;Go to error trap if I= t, 2, or 3 
;Bu mp pointer to value to add 
;Get "ones" digit from Input 
;Add previous "ones" subtotal 
;Save new "ones" subtotal 
;Go If result not greater than 9 
;If> 9, get " tens" subtotal 
;Let Tens = Tens + 1 
;Save new "tens" subtotal 
;Go if result not greater than 9 
;If> 9, bump to "hundreds" place 
;Get previous "hundreds" subtotal 
;Let Hundreds = Hundreds + 1 
;Save new "hundreds" subtotal 
;Bump pointer back to normal 
;Get "tens" digit from Input 
;Add previous "tens" subtotal 
;Save new Htens" subtotal 

;Go back (done) i f not greater than 9 
;If > 9, bump to "hundreds" place 
;Get previous "hundreds" subtotal 
;Let Hundreds = Hundreds + 1 
;Save new "hundreds" subtotal 
;Bump pointer back to normal 
;Done-go back for more input 
;Bump pointer to value to subt ract 
;Get previous "ones" subtotal 
;Subtract new value from previous 
;Save new "ones" subtotal 
;Go if result no borrow ( > 0) 
;If borrow, get "tens" digit subtotal 
;Let Tens = Tens - 1 
;Save new "tens" subtotal 
;Go if result no borrow ( > 0) 
;If borrow, bump to "hundreds" place 
;Get "hundreds" digit subtotal 
;Let Hundreds = Hundreds - 1 
;Save new "hundreds" subtotal 
;Bump pointer back to normal 
;Get previous "tens" value 
;Subtract new value from previous 
;Save new "tens" subtotal 
;Go back (done) if no borrow 
;If borrow, bump to " hundreds" place 
;Get "hundreds" subtotal 
;Let Hundreds = Hundreds - 1 
;Save new "hundreds" subtotal 
;Bump pointer back to normal 
;Done-go back for more input 
;Bump input pointer back 
;Get error code digit ready 
;Let "Tens" value = error code 9 
;Let "Ones" value = error code 9 
;Bump pointer to bad code 
;Halt program and report to human 
;Get "ones" subtotal value 
;Put subtotal in output register 
;Get "tens" subtotal value 
;Put subtotal in output register 
;Bump pointer to "hundreds" place 

Program continues 
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ed later In th is article. 
•The Program. Memory must have a com­
plete list ing of the program, tlut It should be 
made up in such a way that the contents of 
only one memory location are visible at a 
t ime; the wheel shown in Fig. 1 is ideal for 
this purpose. 
• Wall Charts. Since the reg isters are not 
expected to be Intelligent, they must have 
wall charts to refer to. Such charts usually 
consist of a pie-shaped figu re with a mov­
able arrow. The arrow points to blank 
spaces which may be fi lled with numbers as 
t he need arises. See Fig. 2. 
• Flash Cards. A pair of true drones are the 
Zero and Carry/Borrow flags, who are each 
given a card. One side reads " set," the other 
reads "not set." 
•A Program Counter Booklet. This is a flip­
book containing one hundred sequential 
numbers, 01 through 00. At each change in 
the program's posit ion, the program count­
er f lips to the proper number. 
•Pencil and Paper. Every player should be 
provided with writing materials and enough 
scraps of paper to write down a value, 
should it be needed, during every step of t he 
program. 
•Shoulder and Knee Pads. This game is 
not approved under the Occupational Safe­
ty and Health Act (OSHA), and in a small 
room these pads will be essential. 

95 05 LDA,(L) ;Get "hundreds" subtotal value 
96 03 INC BC PTA ;Bump output pointer one position 
97 14 LD (C),A ;Put "hundreds" subtotal In output 
96 40 CLRA ;Set A equal to zero 
99 13 LD(B),A ;Put zero In " thousands" place 
00 99 HALT ;Stop program and report to human 

Slmul-80 Program forAddition, Subtraction, 
and Total, with Error Trapping 

T URN THE WH EEL 

~MEMORY ~ • L...:.:...J I LOCATION ill 
RIVET 

Gp 
-l::::::MEMORY 

CONTENTS 

Fig. 1. 
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Fig. 2. 

Program Details 

Before looking at the rules of the game, 
let's have a look at the program itself and 
what it does; refer to List ing 1. 

Th is program represents the operation 
of a theoret ical microprocessor simi lar to 
the one w hich controls the TRS-80, 
a lthough it makes a few assumpt ions 
which are unl ike the Z-80's operat ion. 
Some commands perform the same func­
tions, but the mnemonics are qu ite dif-

NUMERICAL CODE 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12NN 
13 
14 
15-19 
20NN 
21·24 
25 
26 
27 NN 
28 
29 NN 
30 
31 NN 
32 
33NN 
34NN 
35-39 
40 
41-98 
99 

Program Listing 2 

DESCRIPTION 

No operation (serves as a dalay) 
Load Accumulator with contents of Register B 
Load Accumulator with contents of Regls1er C 
Increment the pointer position of B and C 
Load Accumulator with conten1s of Register H 
Load Accumulator with contents of Register L 
No such Instruction . .. computer reports error 
Increment the pointer position of H and L 
Decrement the pointer position of H and L 
Decrement the pointer position of B and C 
Load H Register contents with Accumulator 
Load L Register contents with Accumulator 
Load Accumulator with the value NN 
Load B register contents with Accumulator 
Load C Register contents with Accumulator 
No such Instruction ... computer reports error 
Compare Accumulator with the value N N 
No such Instruction ...computer reports error 
Add contents of Register H to the Accumulator 
Add contents of Register L to the Accumulator 
Add the value NN to the Accumulator 
Subtract contents of Register C llom Accumulator 
Subtract value NN from the Accumulator 
Subtract contents of Register B from Accumulator 
II Z Is set, change Program Counter to NN 
No such Instruction ... computer reports error 
II CY Is not set, change Program Counter to NN 
In any condition, change Program Counter to NN 
No such Instruction . . . computer reports error 
Claar the Accumulator to Zero 
No such Instruction . .. computer reports error 
Program halts operation 

ABBREVIATION 

NOP 
LO A~B) 

LO A,(C) 
INC BC PTR 
LO A~H) 
LDA,(L) 

INC HL PTR 
DEC HL PTR 
DEC BC PTR 
LD(K),A 
LO (L),A 
LO A,NN 
LD(B),A 
LD(C},A 

CPA,NN 

ADDA,(H) 
ADD A,(L) 
ADDA,NN 
SUB A,(C) 
SUB A,NN 
SUB A,(B) 
JPZ,NN 

JP NC,NN 
JP NN 

CLRA 

HALT 

'o 

-/ 
/ / 

/ / 

-
/ I I I 

I I I 

• c 
CONTE NTS 

...._ 
........ ...._ 
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., 
Cl> RACET SORTS - RACET UTILITIES - RACET computes - RAC ET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RAC ET computes ::n 
:; )> 

()a. 
E 	 !!l 
0 VJ 

t-" 0 
::0 

() 
< 
w 	

cil 
a: I 
I 	 ::0 

<J) () 

;::: HARD DISK 	
)> 

w 	
!!l:::; 

;::: 	 .... 
::> 	 ;=MULTIPLEXOR 

c 

t- =< w 	 iii() en< FOR TRS-80* Mod II a: 	 I 
I 	 ::0 

)>
<J) .... 
a: 
0 	 !!l 

() 

(/) " .... 
w 
() c: 

a:< 	 ..., 
I NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 


:; 
., 
Cl> • Allows up to 4 Mod ll 's to connect to a single controller - up to 4 hard disk drives per controller. Users may access the same file simultaneously (first-come ~ 


first-served) . 	 o 
E 	 • Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives along with RACET Hard/Soft Disk System (HSD) software. Removable Disk !!l 

Pack Backup! 	 ~ 

a. 

...." 
0 

w 	 • Access times 3 to 8 times faster than floppy. Mixed floppy/ hard disk operation supported. ~ 
(.) 

< 	 • Compatible with your existing TRSDOS programs - you need only change filenames! All BASIC statements are identical. VJ 
a: 
I 

• A single fi le may be as large as one disk. Directory expandable to handle thousands of fi les. I 
<J) • Includes special utilities - XCOPY for backup and copies , XPURGE for multiple deletions, DCS directory catalog system, and Hard Disk Superzap. FORMAT ~ 
w utility includes options for specifying sectors/gran, platters/drive, logical disk size, etc. 	 ~ ;::: 
:::; 	 HARD DI SK DRIVE AND CONTRO LLER$5995 RACET HSO Software $4DO Call for multiuser pricing. Deale~s call for DEM pricing. ~ 
;::: 
::> * *NEW* * DISCAT (32K 1-drive Min) Mod I, Ill $50.00 ~ 
.... This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep track of thousands of programs in a categorized library. Machine language program gw 
() 	 works with all TRSDOS and NEWDOS versions. Files include program names and extensions, program length , diskette numbers, front and back , and diskette en<a: 	 free space. I 
(/) 

I * *NEW* * KFS-80 (1 -drive 32K Min - Mod II 64K) Mod I, Ill $100.00; Mod II $175 .00 ~ 
.... The keyed file system provides keyed and sequential access to multiple files. Provides the programmer with a powerful disk handling facility for development of ~ 
0 
a: 

data base applications. Binary tree index system provides rapid access to file records . ~ 
<J) 

.... 	 * *NEW* * MAILLIST (1·drive32K Min - Mod II 64K) Mod I, Ill $75.00; Mod II $150.00 ~ w 
() 	 Th is ISAM-based maillist minimizes disk access times. Four keys - no separate sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. ~ 
<a: 	 Mask and query selection. Record access times under 4 seconds'! ~ 

1':, * NEW* * LPSPOOL (32K 1-drive Min) Mod I $75.00., 
Cl> 	 LPSPOOL - Add multi-tasking to permit concurrent printing while running your application program. The spooler and despooler obtain print jobs from queues ::n 
:; maintained by the system as print files are generated. LPSPOOL supports both parallel and serial printers. ~ 
E 
0 B'ASIC LINK FACILITY 'BLINK' {Mod I Min 32K 1~disk) Mod I $25.00; Mod II $50.00; Mod Ill $30.00 ~ 

Link from one BASIC program to another saving all variables! The new program can be smaller or larger than the original program in memory. The chained program ~ 

a. 

t-" 
w 
() 	 may either replace the original program. or can be merged by statement number. The statement number where the chained program execution is to begin may ~ 
< 	 be specified 1 ena: 

INFINITE BASIC (Mod I & Mod Ill Tape or Disk) Mod I $50.00; Mod Ill $60.00 	 ;I 
<J) Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET machine language sorts! Sort 1000 elements in 9 seconds!! ~ w 
;::: 	 Select only functions you want to optimize memory usage. !!l 
:::; 
;::: 	 INFINITE BUSINESS (Requires Infinite BASIC) Mod I & Ill $30.DO ~ 
::> 	 Complete printer pagination controls - auto headers, footers, page numbers. Packed decimal arithmetic - 127 digit accuracy + , - . •, I. Binary search of r .... 
UJ sorted and unsorted arrays. Hash codes. g
(.) 

< COMPROC(Mod I & Mod Il l - Disk only) Mod I $20.00; Mod Ill $30.00 en 
a: 	 Command Processor. Auto your disk to perform any sequence of instructions that you can give from the keyboard. DIR, FREE, pause, wait for user input, BASIC, I
I 

<J) 	 No. of FILES and MEM SIZE, RUN program, respond to input statements, BREAK, return to DOS, etc. Includes lowercase driver software, debounce and screenprint! ~ 
()t-a: GSF (Mod I & Ill Tape or Disl· · -Specify Memory Size) Mod I $25.00; Mod II $50.00 ; Mod Ill $30.00 !:!l 

0 Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared! Machine language - fast and powerful! Multi-key multi-variable g<J) 

.... and multi-key character string. Zero and move arrays. Mod II includes USA PEEKS and POKES. Includes sample programs. 3 
() DSM (Mod I Min 32K 2-drive system. Mod II 64K 1-drive. Mod Ill Min 32K 1-drive) Mod I $75.DO; Mod II S15D.OO; Mod Ill $90.00 ~ 
w 

a:< 
Disk Sort/ Merge for RANDOM files. All mach ine language stand-alone package for sorting speed . Establish sort specification in simple BASIC command File. ~ 

., Execute from DOS. Only operator action to sort is to change diskettes when requested! Handles multiple diskette files! Super fast sort times - improved disk 1/0 I 
:; 
Cl> times make this the fastest Disk Sort/Merge available on the TRS. ?: 
a. UTILITY PACKAGE (Mod II 64K) $150.00 ~ 
E 
0 Important enhancements to the Mod II. The file recovery capabilities alone will pay for the package in even one application! Fully documented in 124 page manual! """' 
t-" 1 
w 

< 
~~i~1ut~G:e~io~~~~ ~~~ ~t~~;~eza~~r;~e ~3ii~~;~c~~os~rsu~~~~i~;J~~~n~a~aa~~0~e~~~ i~s~i~t~~it'e ~~c~~Jit~~~!~t~o~~~~f~~s~f~ti;~i~:~~~i~i~c~~:~~~ ~% ~ () 

a: 	 recovery . DCS builds consolidated directories from multiple diskettes into a single display or listing sorted by disk name or file name plus more. Change Disk 1 
I ID with DISKID. XCREATE preallocates files and sets 'LOF ' to end to speed disk accesses. DEBUGll adds single step, trace, subroutine calling , program looping, ::n 

<J) dynamic disassembly and more! ! ~ 
;::: BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.0D !!l
w 

:::; 
;::: 	 SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All' options available for line numbers and variables. Load from BASIC - Call with ~ 
::> 'CTRL 'A. Output to screen or printer! 	 ~ .... 
w 	 DEVELOPMENT PACKAGE (Mod II 64K) $125.00 iii
(.) 

a:< Includes AACET machine language SUPEAZAP, Apparat Disassembler, and Model II interface to the Microsoft 'Editor Assembler Plus' software package including VJ 

uploading services and patches for Disk 1/0. Purchase price includes complete copy of Editor Assembler + and documentation for Mod I. Assemble directly :I 
<J) 	 into memory, MACAO facility, save all or portions of source to disk, dynamic debug facility (ZBUG), extended editor commands. o ... 
a: 
0 
<J) CIRCLE READER REQUEST FOR FREE 24-PAGE CATALOG 	 ~ RACET COMPUTES~ V'41 ~CHECK. VISA. MIC. C 0.0 .. PURCHASE ORDER... 	

lUJ •TRS-80 IS ATRADEMARK OF TANDY CORPORTtON TELEPHONE ORDERS ACCEPTED (714) 637·5016 1330 N. GLASSEL, SUITE 'M', ORANGE, CA 92665 
< 
() 

RAC ET SORTS - RAC ET UTILITIES - RAC ET computes - RACET SORTS - RACET UTILITIES - RACET computes - RAC ET SORTS RAC ET SORTS - RACET UTILITIES ­
I

a: 

~ 
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ferent (in Z·80 language, there is no CLR A, 
but the function XORA- exclusive OR the 
accumulator-has the same result). 

In a real processor, the reg isters' point· 
ers actually point to memory, and should 
also involve a trip through our MEM player. 
But for convenience, Simul-80 lets B, C, H, 
and L have their own anonymous block of 
memory. In actual practice, we would have 
to identify these registers and their posi· 
lions as well. 

The 110 device has accepted coded infor· 
mation from the human, and recorded it on 
the wall chart for registers B and C (the 
method is explained In the Rules of the 
Game). The first Instruct ions command the 
accumulator to take what is in B (the "tens" 
digit) and give it to H; the same is done to 
transfer C (the "ones" digit) to L. In other 
words, registers B and C hold the two-digit 
input value, and, after the intervention of 
the accumulator, registers H and L will hold 
the running subtotal. 

At NXTINS (next Instruction), we move 
the pointer for B and C one position for· 
ward, and get the value pointed to by C, put· 
ting it In A. It is compared to 01, the code for 
add ( + ); if the result of the comparison is 
exact, it will set the zero flag . Th is is done 
because comparison is a kind of subtrac· 
tion that leaves the minuend and subtra· 
hend intact; no result is produced, only a 
flag is tweaked. It is like the statement A>B, 
where neither A nor B is changed, but an 
evaluative result Is produced. If the zero flag 
is set, the program moves to the position 
marked ADD. 

If the comparison Is not exact , the pro· 
gram falls through to the next instruction in 
order, and checks the value against 02, the 
code for subtract ( - ); If an exact compari· 
son sets the zero flag this time, a jump is 
made to SUB. Failing that test, the value is 
checked for the equals (=)code, and jumps 
to END if the compari son matches. 

If all these tests fail-that is, if the code 
is neither 01, 02 nor 03- we do not have one 
of the three permitted Instructions of the 
game, and the program as entered by the 
human must be in error. Therefore (we are 
now looking at address #19), the program 
jumps along to the position marked ERR, 
eventually halting the action. 

Let's assume the code was that for addi· 
tion. Moving to ADD at address #21 , the pro· 
gram is told to increment the BC pointer 
once more. If you are following the BC 
pointer, you will see that it must now be 
pointing to the number we are to add, since 
the numbers and math codes follow each 
other in alternating sequence. 

To effect this, the accumulator loads up 
with the value in register C (the "ones" digit 
of the value to add), and next adds to itself 
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Information Sheets 

Address Bus 

1. During cycle two, go where called, and accept the value given to you. 
2. Perform the following actions: 

IF THE INSTRUCTION PERFORM THIS ACTIVITY 
YOU RECEIVE IS: 

03 Advance the B and C pointer. 
07 Advance the H and L pointer. 
08 Decrease the H and L pointer. 
09 Decrease the B and C pointer. 
31 Wait for the next cycle two and get 

the next value from MEM. Ignore 
this value, but Immediately check Z. 
If Z is SET, then give your value to 
PC at the beginning of the next cy· 
cle one. If Z is NOT SET, do nothing. 

33 Wait for the next cycle two and get 
the next value from MEM. Ignore 
this value, but immediately check 
CY. If CY is NOT SET, give your 
value to PC at the beginning of the 
next cyc le one. If CY is SET, do 
nothing. 

34 Wait for the next cycle two and get 
the next value from MEM. lmmedl· 
ately give your value to PC at the 
beginning of the next cycle one. 

IF NONE OF THE ABOVE Do nothing .. . this Is a machine 
failure that will lead to chaos. 

Accumulator 

1. During cycle one, give any value requested by t he data bus. 
2. During cycle two, receive any value given by the data bus. 
3. During cycle three, perform calculat ions as follows: 

IF THE VALUE YOU 

RECEIVE IS: PERFORM THIS OPERATION: 


Less than or 

equal to 9 Make this your current value 
25, 26, 27 1. Wait until the next cycle three, then add the value you will receive to your current 

value. The result becomes your new current value. 
2. Immediately do one of the following: 

Result Give to Z Give to CY 
<9 NOT SET NOT SET 
= 10 SET SET 
>10 NOT SET SET 

28, 29 or 30 	 1. Walt until the next cycle three, then subt rac t the value you wil l receive from your 
current value. The result becomes your new current value. You may borrow a "phan· 
tom" one If needed to complete the subtraction. 
2. Immediately do one of the fo llowing: 

Result Give to Z Give to CY 
-;;Q NOT SET NOT SET 

= 0 SET NOT SET 
If borrow NOT SET SET 

20 	 1. Walt until t he next cycle three, then compare that value with your current value. 
Your current value remains unchanged. 
2. Immediately do one of the following: 

Result Give to Z Give to CY 
C.V. is greater NOT SET NOT SET 
C.V. Is greater SET NOT SET 

C.V. Is less NOT SET SET 

40 1. Set your current value to zero; give SET to Z, NOT SET to CY. 
Remember: Your current value may only be Othrough 9. 



Model II 64K $3375 

MODEL I 32K E.I., 
1st. Drive, Line Printer IV, 
10 Diskettes Pure R.S. $1875 

combined warranty 1699 

MODEL II 64K w/2 Disks, 
Daisy Wheel II, Scrlpslt 

Pure R.S. 6350 

MODEL Ill 48K, 1st. Drive, 
Line printer IV, Scrlpslt Word 
Processor. 1 ODiskettes 

Pure R.S. 2800 
combined warranty 2699 

COLOR COMPUTER 16KCC 
w/extended basic cassette 
recorder, Joy sticks, dust cover 

Pure R.S. 569 

POCKET COMPUTER w/lnterface 
Pure R.S. 239 

ATARI 
48K Atari 800, Atari 825 Printer, 
Atari 810 Disk Drive 2125 

APPLE 
48K Apple II 8t Apple II Disk 
w/controller, D.0.S. 3.3, 
Printer Card and Cable, 
Epson MX80 Printer 2510 

call TOLL FREE 
, ·8DG-:S4:S·8, 24 

Write for your 
free catalog ... 

Dept. D 
245A Great Road 
Llttleton, MA 01460 

32K Exp. Int. $362 

D 
check out these 
unusual package 
values for price 
and warranty 

' 

meeta 

REAL 

PLUS 


Color Computer 4K $310 

COMPUTERS 
Model 1164K $3375 
Model Ill 4K LEV I 599 
Model Ill 16K 859 
Model 11132K 981.50 

+Model 11132K 915.50 
Model 11148K 1104 

+Model Ill 48K 972 
Model 11132K 
2 Disc & RS232 c 2149 
Color Computer 4K 310 
Color Computer 16K 439.95 

+Color Computer 16K 366.50 
Color Computer 16K 
w/extended basic 489 
Pocket Computer 199 
VIDEOTEX 329 
APPLE 48K only 1279 
ATARI 800 16K 789 

+Computer Plus New Equipment. 
180 Doy Extended Warranty 

Model Ill 16K $859 

Here are Just a few of our fine offers ... 
call toll-free for full Information. 

PERIPHERALS 
Expansion Interface OK 
Expansion Interface 16K 

+ Expansion Interface 16K 
Expansion Interface 32K 

+ Expansion Interface 32K 
16K RAM N.E.C. 200 N.S. chips . 39 

MODEMS 
Lynx Direct Connect 
COMM 80 Interface 
Chatterbox Interface 
Telephone Interface II 

PRINTERS 
Line Printer IV 
Daisy Wheel·II 
Line Printer VI 
NEC Spinwriter 5530 
OKI DATA Microline 80 
EPSON MX80 

DISK DRIVES 
Model 1111-Drive 
PERCOM TFD 100 
TEAC 40 Track 

PLUS real back-up warrantees ­

Pure Radio Shack equipment warranteed at any Radio 
Shack store or dealer. Factory warrantees on Apple and 
Atari equipment. Other equipment carries manufacturer's 
warranty or Computer Plus 180 day extended warranty. 
Combined warrantees carry Computer Plus 180 day war­
ranty or original manufacturer's warranty. 

DEALER INQUIRIES ARE INVITED (617) 486-3193 

Prices subject to change without notice. 
Not responsible for typographlcal errors. 
TRS-80 la a registered trademark of Tandy Corp. 

$249 
359 

305.50 
469.95 

362 

219 
159.95 

239 
169 

849 
1695 
999 

2595 
499 
519 

712 
389 
319 

..-See List of Advertisers on page 306 80 Microcomputing, April 1981 • 159 



"Fifteen people (including one human) are needed 
to play a complete round of Simul-80." 

the value in register L (recall that this is the 
"ones" digit of the subtotal pair of regis­
ters). The result is a new subtotal. 

The accumulator then takes its single­
digit result (C plus L), and saves that sum in 
L. In the meantime, the carry flag may or 
may not have been set, depending on 
whether or not the total of C + L was greater 
or less than nine. If the total was less than 
or equal to nine, no carry would be gener­
ated, and the program moves directly to ad­
dress #39, labeled HIBYT. A similar activity 
is performed with the "tens" digit, getting it 
from B, adding H to it, and putting it back in 
H. If once again no carry is generated, the 
program loops back to the address labeled 
NXTINS, and goes through its add/subtract/ 
equals code-checking process once again. 

What happens if a carry is produced? It 
can happen in several ways: if the ones digit 
carries into the tens digit; if the tens digit 
carries into the hundreds digit; and if, when 
the ones digit carries into the tens digit, it 
forces the tens digit to carry into the hun­
dreds place. In principle, each is handled 
the same way: a carry value of one is added 
to the higher digit For example, nine plus 
nine equals 18, or nine plus nine equals 
eight-carry-the-one. 

Our registers are only two digits wide .. . 
so how do we get a hundreds place? Simply 
by moving the registers' pointer up one po­
sition, and stashing the carried value there. 
In other words, if it's too big for the box, get 
another box. This happens in instructions 
found at #44 through #49. 

When the arithmetic is finished, the pro­
gram will move back to NXTINS. If a code of 
02 is found, it means a jump to position 
SUB. In this case, the accumulator must 
perform subtraction (start at position #52). 
The curious thing is that the carry flag 
serves double duty _.. since we are either 
adding or subtracting (never both at once) 
the flag can also signal a borrow. If the 
result of subtraction ends up being less 
than zero, the accumulator simply bor­
rows an imaginary one to complete the sub­
traction , and sets the carry flag. The rest of 
the instructions take it from there, just as 
they do with addition. Follow through ad­
dresses #56 to #61, #62 to #69, and #75 to 
#80, and you can see that it works. 

In a properly coded program, the com­
puter will at last encounter code 03, which 
is the equals code and initiates a termina­
tion sequence to produce a correct answer. 
The jump is made to the position labeled 
END, found at address #90. The value of Lis 
placed into C via A, the value at His similar­
ly placed into B. Both sets of pointers are 
moved forward, and the hundreds place is 
transferred from register L to register C. 

The accumulator is cleared to zero at ad­
dress #98, and that zero is placed into the B 

Data Bus 

1. During cycle two, go where called, and accept the value given to you. 
2. Perform the following actions: 

IF THE VALUE YOU 

RECEIVE IS: 


01 

02 

04 

05 

10 

11 

12 

13 

14 

20 

25 

26 

27 

28 

29 

30 

IF NONE OF THE ABOVE 

THEN PERFORM THIS ACTIVITY: 

Get value from B during cycle 
two.Give it to A during cycle three. 
Get value from C during cycle 
two.Give it to A during cycle three. 
Get value from H during cycle two. 
Give it to A during cycle three. 
Get value from L during cycle two. 
Give it to A during cyc le three. 
Get value from A during cycle two. 
Give it to H during cycle three. 
Get value from A during cycle two. 
Give it to L during cycle three. 
Wait for next cycle two, and get value 
from MEM. Give it to A during cycle 
three. 
Get value from A during cycle two. 
Give it to B during cycle three. 
Get value from A during cycle two. 
Give It to C during cycle three. 
Give your instruction to A during cy­
cle two. Wait for next cycle two, get 
value from MEM and give it to A dur­
ing that cycle. 
Give you Instruct ion (25) to A during 
cycle two, and immediately get value 
from H and give it to A during that cy­
cle. 
Give your instruction (26) to A during 
cycle two, and Immediately get value 
from Land give it to A during that cy· 
cle. 
Give your Instruction (27) to A during 
cycle two. Wait for next cycle two, get 
value from M EM and give it to A dur­
ing that cycle. 
Give your instructio n (28) to A during 
cycle two, and immediately get value 
from C and give it to A during that cy­
cle. 
Give your instruction (29) to A during 
cycle two. Wait for next cycle two, get 
value from MEM and give it to A dur­
ing that cycle. 
Give your Instruction (30) to A during 
cyc le two, and Immediately get value 
from B and give it to A during that cy­
cle. 
Give your instruction (40) to A during 
cycle two . 
Do nothing ... the machine has failed, 
and chaos will reign. 

Instruction Decoder (ID) 

1. During cycle one, accept a value from MEM, and check it against the master list 
that follows. 

2. During cycle two, call for the appropriate person as indicated below: 

IF YOU RECEIVE FROM MEM: ASK FOR THE PRESENCE OF 
AND GIVE YOUR VALUE TO: 

00 
01 

No one. 
Data Bus. 

Information sheets continue 
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02 Data Bus. 
03 Address Bus. 
04 D<i!a Bus. 
05 Data Bus. 
07 Address Bus. 
08 Address Bus. 
09 Address Bus: 
10 Data Bus. 
11 Data Bus. 
12 Data Bus. Then wait for the next cycle two 

and call for Data Bus again. 
13 Data Bus. 
14 Data Bus. 
20 Data Bus. Then wait for the next cycle two 

and call for Data Bus again. 
25 Data Bus. 
26 Data Bus. 
27 Data Bus. Then wait for the next cycle two 

and call for Data Bus again. 
28 Data Bus. 
29 Data Bus. Then wait for the next cycle two 

and call for Data bus again. 
~ Data Bus. 
31 Address Bus. Then wait for the next cycle 

two and call for Address Bus again. 
33 Address Bus. Then wait for the next cycle 

two and call for Address Bus again. 
34 Address bus. Then wait for the next cycle 

two ana call for Address Bus again. 
40 Data Bus. 
99 Call out HALT. 

IF NONE OF THE ABOVE Call Address Bus, and give It 34. Wait for 
the next cycle two, call Address Bus 
again, and give It 83. 

Program Listing 3. 

0 GOT0110 
l GOT03920 
2 GOT04000 
3 GOT04080 
4 GOT04160 
5 GOT04240 
6 GOT06 280 
7 GOT04320 
8 GOT04400 
9 GOT04480 
10 GOT04560 
11 GOT04640 
12 GOT04720 
13 GOT04830 
14 GOT04910 
20 GOT04990 
25 GOT05170 
26 GOT053 60 
27 GOT05 430 
28 GOT05520 
29 GOT0563 0 
30 GOT05720 
31 GOT05830 
33 GOT05 930 
34 GOT06 030 
40 GOT0611 0 
99 GOT06180 
100 GOT03850 
105 REM * COPYRIGHT 1980 BY DENNIS BATHORY KITSZ 
110 OUT25 4, 2 : CLS : CLEAR2000: " REM OUT254 , 2 = HI SPEED , NORM VIDEO 
120 ONERRORGOT06 490:DI MIN$ (3,10l ) : DIMPR$(3,101) : DIMCD$(2,101) 
130 FORX=0T099 : READIN$(1 , X) : ~EXT 
140 FORX=0T099: READIN$( 2,X ) !NEXT 
150 FORX=0T099:READI N$(3 ,X ) : NEXT 
16 0 CLS : PRINT" A SIMULATION OF SIMUL-80" 
170 PRINT : PRI NT"DENNIS BATHORY KITSZ":PRINT"OCTOBER, 1980" 
180 FORX=lT01000:NEXT : CLS 

Listing continues 

register, which, had the program been long­
er, might have held the thousands place. At 
Instruction 00, the program f inally halts. 
The 1/0 device may then read the values in 
BC; the final equal sign code wi ll have been 
rep laced with the lower two digits of the 
total, and the position following will contain 
the upper digit of the total. The human may 
then read that total from the 110 device; it 
should be the correct answer. 

One addit ional case needs to be dealt 
wit h. If an error was found in the coding (ad­
dress #19), the program will move to atJ­
dress #83. Here the B and C register poini­
ers are decremented to a position previous 
to the offending code, and that value is 
changed to 99; the pointer is re-incremented 
to the offending code, and ihe program 
halts. The 1/0 device then retrieves the con­
tents of the BC register pair list. The human 
reading the f inal list can then see by the 99 
code and the position of the pointer that the 
program did not conclude properly, and that 
an offending code was the cause of the pro­
gram's halt. 

The Rules of the Game 

At power-up, the program counter (PC) 
should set t he flip-book to 01 , the accumu­
lator (A) is zero, the flags (Z and CY) both 
read not set, and all the reg ister (B, C, H,'.t::) 
arrows are in their first posit ion. Memory 
(MEM) sets its card to posit ion 01 , to match 
that held by PC. The Instruction decoder 
(ID), data bus, and address bus are quiet. 
The computer is now idling. 

The game begins when the human coni; 
p letes coding the addition/subtraction 
problem and hands it to the input/output 
(110 ) device. For thi~ simulation, the 1/0 
device acts like a direct memory access 
(DMA) circuit, which is independently capa­
ble of placing information into memory 
while t he microprocessor Is halted. The col­
umn of numbers is split and transferred to 
the B and C registers ' wall card. 

If t he input was 06 01 17 02 10 03 
(6 + 17 - 10 = ), the transferred items would 
read: 
B REGISTER C REGISTER 
(tens digit) (ones digi t) 

0 6 

0 

1 7 
0 2 
1 0 
0 3 

When this work Is complete, the 110device tells the clock 
"ready", wh ich allows the processor, whose operation had 
been suspended during human Input, to continue. 

Critical to the operation of any micropro­
cessor is the system clock, and this is true 
of the Simul-80 device as well . The clock 
must call out, for all to hear, "Cycle one! " At 
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DUALCASE* 
UPPER/lowercase, full time from powe r­
up; NO software; Standard typewriter 
keyboard opera tion (shift to UPP ERCASE); 
Control characters can be displayed; 128 
Total cha racter set plus fu ll graphics . 

KEYBOARD DEBOUNCE* 
Extra keyboard debounce, full time from 
power-up; NO software. If dirty keys 
are a problem, this is fo r you. No 
charge. 

BLOCK CURSOR* 
Replaces the unde rline style cursor di­
rectly. Easier to locate on a full screen. 
NO distracting blinking. No charge. 

SHORT CASSETTE LEADER* 
For tape based systems. Does NOT 
change baud rate. Only shortens recorded 
leader. Saves four seconds of waiting 
time . Great for data files! No conflict 
with high baud rate t ape systems. 
$1 0.00 extra. 

ELECTRONIC SHIFT-LOCK* 
No extra keys or switches. Simply tap 
either shift key, UPPERCASE lock, normal 
shi ft un locks. $30.00 e xt ra . 

SWITCHABLE* 
Offers peace of mind. Toggles between 
orig inal factory operation and " PATCH" 
enhanced. $25.00 extra. 

Call Now (208) 883-0611 
CECDAT, INC. v s2 
P. 0 . Box 8963 
Moscow, ID 83843 

Name ---·------------··---------·----------------------·---··-·­

Street ----·-----·-···--·------------------ --------------··--··-··· 

City ----·---·--------·-·--·---·-···----·--···---·-··-----·-·-··­

State --··-------·-··-·-·--·-·--·---· ZIP ---·---··-·-·----·-­
0 Che ck, Money Order, Bank Draft 
0 VISA, MASTERC HARGE, Purchase 

Orders (add 3%) 

Card/PO No. ---··--·--·--·-··-··---··---·--··------­

Expiration Dale ---·---·-----···-···--------·-·-··­

Today's Dale -·---·----·---------··-··--·-·---------·--
Yoo must check one: 

0 "MEM SIZE" 0 "MEMORY SIZE" 

THE PATCH $69.97 

TOTAL OPTIO NS. 

ID Sa les Tax 3 % (Id Res) 

Ship. & Hand. @ 2.50 ea. 

COD ADD $2.00 ea. 

TOTAL ORDER 
Price valid through April 30, 1981 

· TRS-80 is a trademark of Tandy Corporation. 

"A crewcut is desirable, along with 
a touch of West Virginia twang. " 

190 PRINT"NOW PRINTING INSTRUCTION SET . • . ":PRINT 
200 FORX=0T047:PRINTIN$(1 , X)" "IN${2,X) , : NEXT 
210 PRINT:PRI NT "PRESS ENTER TO CONTINUE " ; 
220 X=PEEK{l4 400) : IFX=lTHEN230ELSE220 
230 CLS:FORX=48T099 : PRINTIN${1,X)" "IN${2 ,X), :NEXT 
240 PRINT:PRINT" PRESS ENTER TO CONTINUE, CLEAR TO REPEAT" 
250 X=PEEK{l4400) :IFX=lTHEN920ELSEIFX=2THENl60ELSE250 
260 DATA00,01,02,03,04 , 05,06 , 07,08,09 ,10 , l l, 12,13, 14,15 
270 DATA16 , 17,18,19 , 20,21,22 , 23,24,25 , 26,27 , 28,29,30,31 
280 DATA32 , 33 , 34 , 35 , 36,37,38,39,40,41,42,43 , 44, 45 , 46 , 47 
290 DATA48,49 , 50,5l , 52 , 53,54,55,56,57 , 58 , 59 , 60,61,62,63 
300 DATA64,65 , 66 , 67 , 68,69,70 , 71 , 72,73 , 74,75,76,77,78 , 79 
310 DATA80 , 81 , 82 , 83 , 84,85,86,87 , 88 , 89,90,91, 92,93 , 94,95 
320 DATA96 , 97,98,99 
330 DATA"NOP " , "LD A, (B) ","LO A, {C) ",INC BC PTR, "LD A, (H) 
340 DATA"LD A, {L) ",* *ERROR* *, INC HL PTR , DEC HL PTR,DEC BC PTR 
350 DATA"LD {H) , A ","LD {L) , A " , "LD A, ","LO (B),A ","LD {C),A 
360 DATA**ERROR** ,**ERROR**,**ERROR**,**ERROR**, **ERROR** ,"CP A, " 
370 DATA**ERROR** , **ERROR**, ** ERROR**, **ERROR**,"ADD A, {H) " 
375 DATA" ADD A, {L) " , "ADD A, ","SUB A, {C) ","SUB A, " 
380 DATA" SUB A,{B) ","JP z , " ,**ERROR** ,"JP NC, ","JP 
390 DATA**ERROR** , **ERROR **,* *ERROR** , **ERROR**, **ERROR**,"CLR A 
395 DATA**ERROR** ,* *ERROR **,** ERROR** , **ERROR**, ** ERROR** 
400 DATA**ERROR** , **ERROR* * ,**ERROR** , **ERROR** ,** ERROR** 
405 DATA**ERROR**, **ERROR**,**ERROR**, **ERROR** ,** ERROR** 
410 DATA**ERROR**,**ERROR**,**ERROR**,**ERROR** , ** ERROR** 
415 DATA**ERROR**,**ERROR**, **ERROR** , **ERROR** , * *ERROR** 
420 DATA**ERROR**, **ERROR** , ** ERROR** , **ERROR** , ** ERROR*.* 
425 DATA**ERROR**,**ERROR **,**ERROR** , ** ERROR* *,** ERROR** 
430 DATA**ERROR** , **ERROR **, **ERROR** ,**ERROR** , * * ERROR** 
435 DATA**ERROR** , **ERROR** , **ERROR** , **ERROR**,**ERROR** 
440 DATA**ERROR**,**ERROR** , **ERROR**, **ERROR**, **ERROR** 
445 DATA**ERROR**,**ERROR** , * *ERROR** , **ERROR**,* *ERROR** 
450 DATA**ERROR* * , **ERROR** ,** ERROR** ," HALT " 
460 DATANO OPERATION - SERVES AS DELAY 
470 DATALOAD ACC. WITH CONTENTS OF B 
480 DATALOAD ACC . WITH CONTENTS OF C 
490 DATAINCREMENT BC POINTER POS ITION 
500 DATALOAD ACC . WITH CONTENTS OF H 
510 DATALOAD ACC. WITH CONTENTS OF L 
520 DATANO SUCH INSTRUCTION •• . ERROR 
530 DATAINCREMENT HL POINTER POSITI ON 
540 DATADECREMENT HL POINTER POSITION 
550 DATADECREMENT BC POINTER POSITI ON 
560 DATALOAD CONTENTS OF H WITH ACC . 
570 DATALOAD CONTENTS OF L WITH ACC . 
580 DATALOAD ACC. WI'l'H NEXT VALUE 
590 DATALOAD CONTENTS OF B WITH ACC. 
600 DATALOAD CONTENTS OF C WITH ACC . 
6 10 DATANO SUCH INSTRUCTION ERROR 
620 DATANO SUCH INSTRUCTION ERROR 
630 DATANO SUCH INSTRUCTION ERROR 
640 DATANO SUCH INSTRUCTION ERROR 
650 DATANO SUCH INSTRUCTION ERROR 
660 DATACOMPARE ACC . WITH NEXT VALUE 
670 DATANO SUCH INSTRUCTION ERROR 
680 DATANO SUCH INSTRUCTION ••• ERROR 
690 DATANO SUCH INSTRUCTION ..• ERROR 
700 DATANO SUCH INSTRUCTION .•• ERROR 
710 DATAADD CONTENTS OF H TO ACC . 
720 DATAADD CONTENTS OF L TO ACC. 
730 DATAADD NEXT VALUE TO ACC. 
740 DATASUB . CONTENTS OF C FROM ACC. 
750 DATASUB NEXT VALUE FROM ACC. 
760 DATASUB. CONTENTS OF B FROM ACC. 
770 DATAIF Z IS SET THEN LET PC=NN 
780 DATANO SUCH INSTRUCTION • • . ERROR 
790 DATAIF CY NOT SET THEN LET PC=NN 
800 DATAUNCONDITIONALLY LET PC=NN 
810 DATANO SUCH INSTRUCTION ERROR 
820 DATANO SUCH I NSTRUCTION ERROR 
830 DATANO SUCH INSTRUCTION ERROR 
840 DATANO SUCH INSTRUCTION ERROR 
85 0 DATANO SUCH INSTRUCT-ION ERROR 
860 DATACLEAR ACCUMULATOR TO ZERO 
870 DATANO , NO,NO , NO,NO , NO , NO,NO , NO , NO,NO,NO , NO,NO,NO,NO,NO , NO 
880 DATANO,NO , NO,NO,NO,NO , NO,NO,NO , NO,NO,NO , NO,NO , NO,NO,NO,NO 
890 DATANO,NO,NO,NO,NO,NO , NO,NO , NO,NO,NO , NO,NO , NO , NO , NO,NO , NO 
900 DATANO , NO,NO,NO 
910 DATAPROGRAM HALTS OPERATION 
920 CLS 

Program continues 
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INCOME TAX SYSTEM 

FOR .TRS-80* MODEL I, II or Ill 

Our system, for the magnificent line of TRS-80 Co.mputers, is doing, 
right now, thousands of lightning-fast, error-free tax returns a day in 
accounting offices nationwide. 

Why not in yours? The investment is minimal. Our system requires no 
special operator training. Runs on your TRSDOS, nothing else to buy. 

Features no other tax system, for any computer, has­

1. 	Full interactive user control, in tax-form language only. line-by-line . 

2. 	Screen display of full 1040 and all schedules, prior to printout. 

3. 	All formats IRS and State approved. 

4. Schedule amounts automatically entered on Form 1040. 

5. 	 Your Preparer's Information automatically printed at bo ttom of Page 2. Form 1040. 

6. 	Built-in Validation Check tests entire system. hardware and software. 

7. Special printer adjustment routines: Marg in Offset. Text Position. etc. 

8. 	Fills in pre-printed forms (we supply) or use overlays. Your choice. 

9. 	AUTOMATICALLY COMPUTES: Tax - Earned Income Credit - Maximum/Minimum Tax ­
Least Tax Method -All Percentage of Income Limitations - All Fixed Limitations. 


DOES INCOME AVERAGING IN EIGHT SECONDS' 

10. Full support through the tax season. no charge. 

11 . Inexpensive yearly updates in accordance with tax-law changes. 

12. Modular construction-Lets you order the type and size system you need. 

Prices start at $237.95 (1040 & Schedule A) 

25-page Descriptive Manual · $7.50 
(Refundable on order) 

MINIMUM SYSTEM REQUIRED: 


Model I, 48K, 1 Disk Drive 


CONTRACT SERVICES ASSOCIATES 

706 SOUTH EUCLID• ANAHEIM, CA 92802 ...-io 

TELEPHONE: (714) 635-4055 

"TRS·60 is a trademark ot Tandy Corp 



OURS , 
WORK/

ACCOUNTING 
PROGRAMS 

from the company with 

years of experience 

on small computers 


and thousands of customers 

---· -- ­

prices resulting from 
volume sales 

PACKAGE OF 
5 PRODUCTS $195. 
PRODUCTS 


EACH 
 $95. 
MANUALS 


EACH 
 $20. 
GENERAL LEDGER 


PAYROLL 

ACCOUNTS RECEI VABLE 


ACCOUNTS PAYABLE 


DEPRECIA T/ON 


for 

TRS-80* 
MODEL I with TRSDOS* 
MODEL 11 with CP/M t 

OTHER CP/Mt SYSTEMS 

Product Info & 
license/Order 
Form. 
FROM. .... 

PHONE ...- 44 

(503) 4 76-1467 
840 N.W. 6th STREET, SUITE 3 
GRANTS PASS, OREGON 97526 

*Trademark Radio Shack, Div. Tandv Corp. 

tProduct D igital Research, Inc. 

930 PRINT "READY TO ACCEPT SIMUL-80 PROGRAM LISTING . • • AN " 

940 PRINT" ADDRESS WI LL PRESENTED; ENTER THE MACHINE CODE . " 

950 PRINT "THE MNEMONIC WILL BE DISPLAYED . TO TERMINATE THE" 

960 PR I NT"LISTING, ENTER 100 INSTRUCTIONS OR TYPE LETTER X. " 

970 PRINT "YOU MAY BEGIN ENTERING INSTRUCTIONS BELOW : " 

980 PRINTSTRING$(6 4, 95); 

990 PRI NT " ADDRESS: CODE : MNEMONIC: DESCRIPTION:" 

1000 PRINT''-------- --------- ------------ " 

1010 Q$=INKEY$:FORN=lT0300 : NEXT:X=522:Y=l 
1020 A=0:X=X+57:PRINT@X,IN$(1,Y ) ;: X=X+7 
1 030 PRINT@X , CHR$(95);:A$=INKEY$ 
10 40 IFA$=CHR$(8)THENPRINT@X," "; 
1050 IFA$=CHR$(8)THENA=A-l: IFA< 0THEN1070ELSEX=X- l: GOT01030 
1060 GOT01080 
1070 A=0:GOT01030 
1080 IFA$= "" THEN1030ELSEIFA$="X"THEN1170ELSEPRINT@X,A$; 

1090 A=A+l; IFA= 2THEN1100ELSE X=X+l : GOT01030 

1100 X=X-l:B$=CHR$(PEEK(l5360+X )) :C$=(CHR$(PEEK(l536 l+X))) 

1110 D$=B$+C$ : R=VAL(D$) :FORN=0T099 

1120 IFIN$(1 ,N )=D$THENPRINT@X+7 , IN$(2,N) " "ELSENEXTN 

11 30 PRINT@X+20 , IN$(3,N); 

1140 PR$(1,Y)=D$:PR$(2,Y)=IN$( 2,N) : GOSUB1550 

1150 IFX>900THENX=522:PRINT@X+62,STRING$(54,3 2 ); 

1160 Y=Y+l:IFY=l01THEN1170ELSE1020 

1170 FORX=lT0500 : NEXT:CLS 

1180 PRINT" PROGRAM ENTRY IS COMPLETE; A LIST FOLLOWS." 

1185 PR$(1,0)=PR$(1 , 100):PR$(2 ,0)=PR$(2 ,100) :PR$(3,0 ) =PR$(3, 100} 

1190 FORY=YT0100:PR$(1, Y) =" ":PR$ (2 , Y)= " ":NEXT 

1200 PRINT : X=l:FORY=lT010 

1210 FORX=XTOX+9 : PRINT ,IN$(1,X} , PR$( 1 ,X),PR$(2 , X) ;PR$(3, X) :NEXTX 

1220 PRINT : PRINT 

1230 PRINT" ENTER TO CONTINUE , CLEAR TO REPEAT , " ; 

1240 PRINTCHR$(94) " TO EDIT .•. " 

1250 Q=PEEK(l4400) 

1260 IFQ=lTHENNEXTYELSEIFQ=2THEN1265ELSE IFQ=64THEN1350ELSE1250 

1262 GOT01270 

1265 CLS:PRINT:GOT01200 

1270 CLS : PRINT"THE PROGRAM IS ENTERED AND EDITED . " 

1280 PRINT"THE FOLLOWING CHOIC ES ARE AVAILABLE :" :PRINT 

1290 PRINT"l. COMPLETE RESTART " : PRINT"2. RE -EDIT PROGRAM" 

1300 PRINT"3 . RUN PROGRAM ": PRINT"4 . END SIMULATION" 

1305 PRINT"5. SEND LIST TO . PRINTER" 

1310 PRINT:PRINT"PLEASE ENTER THE NUMBER OF YOUR CHOICE" 

1320 A$=INKEY$:IFA$="" THEN132 0 

1330 X=VAL(A$) : ONXGOT0110 , 1200,1660,3770,6400,1270 

1340 GOT01270 

1350 A=0 : B=l : K=l28 : FORC=lT0200 : NEXTC:Q$=INKEY$ 

1360 PRINT@K,CHR$(32};:A$=INKEY$ : IFA$=" "THEN1370 ELSE1380 

1370 PRINT@K , CHR$(143};: GOT01360 

1380 IFA$=CHR$(13}THENCLS : PRINT:PRINT : NEXTY 

1390 IFA$=CHR$(10}THENK=K+64 : GOT01360 

1400 PRINT@K,A$; : K=K+l : A=A+l : IFA=2THEN1410 ELSE1360 

1410 D=PEEK(l5358+K} :E=PEEK(l5359+K) 

1420 N=0:F$=CHR$(D}+CHR$(E) : F=VAL(F$} 

1430 G=VAL(CHR$(PEEK(l5374+K))+CHR$(PEEK(l5375+K)) ) : PR$(1 , G)=F$ 

1440 IFIN$(1,N}=PR$(1 , G}THEN1450ELSEN=N+l : IFN=l00THEN1450ELSE1440 

1450 IFF=l20RF =200RF= 27 0RF=290RF=310RF=330RF=3 4THEN1490 ELSE 

14~0 PR$(3 , G)= "" 
1470 PR$(2,G)=IN$(2,N) : A=0:K=K+62:B=B+l :IFB> l0THEN1480ELSE1360 
1480 CLS :PRINT :PRINT:NEXTY 
1490 PR$ (2,G )=IN$ (2 ,N) :K=K+2 
1500 A$=INKEY$:IFA$=""THEN1500 ELSEPRINT@K,A$; : K=K+l 
1510 A$=INKEY$ : IFA$= ""THEN1510 ELSEPRINT@K,A$ ;: K=K+l23 
1520 PR$(3 , G)=CHR$(PEEK(l5236+K}}+CHR$(PEEK(l5237+K)) : A=0 
1530 PR$(1,G+l)=PR$(3,G} : PR$(2 , G+l ) ="--- --- ---- ": PR$(3 , G+l)="" 
1540 B=B+2:IFB>l0THEN1480 ELSE1360 
1550 IFR=l20RR=200RR=270RR=29THEN1570 
1560 IFR=310RR=330RR=34THEN1570 ELSERETURN 
1570 A=0 
1580 A$=INKEY$ : IFA$=CHR$(8)THENPRINT@X+A+3, " " 
1590 IFA$=CHR$(8)THENA=A- l:IFA<0THENA=0:GOT01580 
1600 IFA$= ""THEN1580 ELSEPRINT@X+A+3 ,A$; 
1610 A=A+l:IFA>lTHEN1620 ELSE 1580 
1620 PR$(3 ,Y)=CHR$(PEEK(l5363+X}) +CHR$(PEEK(l5364+X}} 
1630 PRINT@X+7+LEN(PR$(2,Y)) ,PR$ (3 , Y); 
1640 PR$(1 ,Y+l )=PR$(3 ,Y) : PR$( 2,Y+l)="----------": PR$(3,Y+l)="" 
1650 Y=Y+l : RETURN 
1660 CLS:PRINT"THE SIMULATION OF THE PROGRAM WILL BEGIN . " 
1670 FORX=lT01500 : NEXT : CLS 
1680 PRINT@0 , "HU MAN! ENTER YOUR SIMPLE MATH PROBLEM • .... . " 
1690 PRINT"REMEMBER: SUBTOTALS OR TOTALS > 0 AND < 999" 

Program continues 
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Now you can easily print 

BOLDFACE, underlined text, 


slashed 0's, special characters, 

superscripts & subscripts (Ac X log [A -A ]) and more! 


e 1 n 

With this enhancement to Radio Shack's Model I 

Scripsit,* you will turn a good word processing 

system into a great one. Superscript adds many of 

the features that Fort Worth left out, including: 


Custom print drivers for: 

Diablo (serial or parallel) 

NEC Spinwriter (serial or parallel) 

RS Line Printer IV* /Centronics 737 

RS Daisy II* 

Standard serial and parallel printers 

User-defined custom drivers (serial or parallel) 


You can call up the disk directory or kill files without 

leaving Scripsit-and without losing your text! Pause 

the printout to insert text from your keyboard orchange 

type wheels, then resume printing where you left off. 


Using any printer with backspace capability, you 

can underline text and produce computer-type 

slashed zeros. And on Diablo, Daisy II and NEC 

printers, you can superscript, subscript, underline, 

print boldface and select 10- or 12-pitch. With the 

Line Printer IV/737, you can underline, print elonga­

ted boldface, select 10 or 16.5 pitch, and use pro­

portional spacing (unjustified). 


The keyboard driver is now modified to correct for 

repeating key hangups. You may specify spacing 

requirements to eliminate awkward spacing of criti ­

cal text. And, with Superscript, you can now enter 

special characters (brackets, braces, etc.) that are 

not found on the TRS-80* keyboard. 


All these capabilities, and more, are available when 

you add Superscript to your Model I Scripsit pro­

gram. Available for just $29.95 on disk, including 

easy instructions for patching to Scripsit and an 

enhanced lowercase driver. 


Acorn 
V"34 

Software Products, Inc. 

634 North Carolina Avenue, S.E., Washington, D.C . 20003 

SYSTEM 

SAVERS 

By Tom Stibolt 

If you ever type "SYSTEM" on your 
TRS-ao; this two-program package will 
make life easier for you. 

One of the programs, FLEXL, lets you 
make backup copies of any system for­
mat tape. Using your own recorder usual­
ly means easier loading than with 
machine-duplicated original tapes, and 
you will be able to store your original 
safely away. Copies made using FLEXL 
display the filename of each program as 
it loads, making file searches easier. 

Disk drive owners can use TDISK to save 
any system format tape onto disk. 
"Editor/Assembler'', " Air Raid " and 
other programs cannot normally be 
foaded to disk, but with TDISK, they can. 
It will even load non-contiguous tapes. 
Why put up with slow tape loading? 
TDISK files will load from disk in 
seconds. 

Get this two-program package now for 
only $14.95. Just one of Acorn's fine utili ­
ty programs. 

• trademark of Tandy Corp. 

These and other popular Acorn programs 
are available now at fine computer stores. 
Ask for them. 

I DEALER INQUIRIES INVITED I 
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FILE TRAN 
Transfers your 

TRS-80 Software 
to CP/M 

• Machine language COM FILE 
directly compatible with your 
CP / M system. 

• Automated terminal configurator. 
• Memory displayed in both HEX 

and ASCII. 
• Any disk Sector -Selected and 

displayed in both HEX and ASCII. 
• Transfers both data and program 

files by file name byte by byte . 
• Newly created files scanned for 

potential errors between level II 
BASIC and MBASIC 5.0 or 
later. 

• 	CP/ M files scanned for any 
selected st ring . 

• 	Searches any program for all 
occurrences of any st ring. 

• 	Generates a variable cross refer ­
ence. Invaluable feature for any 
system level conversion and 
debugging. 

• Displays both CP/ M & TRSDOS 
directories. 

FILETRAN Disk and Manual TRS-80 
I or II . . . . . . . . . ... ... $99 

Transfer either way from CP/M 
TRSDOS for Model I ... $1 49 

Manual alone (Price c redited to 
purchase) . . . ......... .. $20 

Add $2 shipping and 6% sales tax in 
California. 

Order FILETRAN Today 

O FILETRAN Disk and Manual 

0 2-Way Xfer feature for Model I 

O Manual alone 

D Send descriptive literature 

My check is enclosed fo r $_____ _ 

Name ------------­Street______________ 
City ------------- ­
State Zip ______ 

O VISA O M/C_______ 


4 digits above name 
Card# ____________ _ _ 

Signature___________ ___ 

Send to 

BUSINESS 

=== ~= -=- ==~ 

PRODUCTS 

609 Livermore Ave. 
Livermore, CA 94550 ...-382 

(41 5) 449-4412 

L------- -----­
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17 00 PRINT "USE NORMAL ARITHMETIC SEQUENCE, I.E . , 6+5-3=": PRINT 
1710 PRINT " ENTER THE PROBLEM BELOW (7 OPERATIONS) : ": PRINT : X=512 
1720 A$=INKEY$:Q=PEEK(X+l5360) :Q$=CHR$(Q) 
1730 PRINT@X , Q$ ;: A$=INKEY$ : IFA$=""THEN 17 40 ELSE 1750 
17 40 PRINT@X , CHR$( 14 3) ;:A$=INKEY$ : IFA$=" "THEN1730 ELSE 1750 
1750 IFA$=CHR$(13)THEN1790 ELSEIFA$=CHR$(8)THEN1760 ELSE1780 
1760 X=X-l: IFX <512THENX=512 
1770 Q$= " ": PRINT @X ," " ; :GOT017 30 
1780 Q$• " " : PRINT@X,A$;STRING$(60,32 ) ; : X=X+l :GOT01730 
1790 PRINT@X , CHR$(93) ;: X=51 2 
1800 A$=A$+CHR$(PEEK( X+l 5360)) 
1810 IF(PEEK(X+l5360)< 42JOR(PEEK( X+l5360)>63)THEN1820 ELSE1840 
1820 PRINT" "CHR$(93)CHR$ ( 93) "ERROR IN CODING AS MARKED" 
1830 PRINT@X+6 4, CHR$(9l) ; : GOT01680 
1840 X=X+l : IFPEEK(X+l5360) =61THEN188 0 
1850 IFPEEK(X+l 5360)=93THEN1900 
1860 IFPEEK(X+l536 0 )=32THENX=X+lELSE1800 
1870 GOT01860 
1880 A$=A$+"=" 
1890 IFLEFT$(A$,l)= ""THENA$=RIGHT$(A$ , (LEN(A$) - l)} :GOT01890 
1900 CLS :PRINT "THE PROBLEM IS AS FOLLOWS :" : PRINT:PRINTA$:PRINT 
1910 PRINT"AND IS CODED AS FOLLOWS :": PRINT : H=LEN(A$) 
1920 CD$(1 ,1 )= "03 ": B=2 : FORX=H-1T01STEP- 2 
1930 IFX=l THEN2030ELSEIFASC(MID$(A$ ,X- l,1 ))< 48THEN1960ELSE1940 
1940 CD$(1 , B)=MID$(A$ , X-l,2):X=X-l:IFX=lTHEN204 0 ELSE1970 
1950 GOT01980 
1960 CD$(1 ,B)= "0 "+MID$(A$ ,X, l) 
1970 IFMID$(A$ , X-l,l)= "+" THENCD$(1 , B+l)="01" 
1980 IFMI D$(A$, X-l,l )="-" THENCD$(1 , B+l )= "0 2" 
1990 IFMID$(A$,X-l,l)="="THENCD$(1,B+l )= " 03" 
2000 B=B+2 : NEXTX : IFB>l6THEN2010 ELSE2040 
2010 FORX=lT0500 : NEXT : CLS :PRINT"CALCULATION TOO LONG - • . " ; 
2020 PRINT"? OPERATIONS (+ ,-, =) MAX . " : FORX=lT0500:NEXT : GOT01660 
2030 CD$(1 ,B)= " 0 "+LEFT$(A$ ,l ) 
2040 J=l:FORX=B-2T01STEP-l : CD$(2,J)=CD$(1 , X) : PRINTCD$(1,X)" " ; 
2050 J =J+l:NEXTX:PRINT : PRINT:PRINT . 
2060 PRINT"CHECK THE PROBLEM AGAINST THE RULES FOR CODING . " 
2070 PRI NT" IF THERE ARE ANY DISCREPANCIES , RECODE THE PROBLEM. " 
2080 PRI NT"ERROR-CHECKING I S DELIBERATELY LEFT INCOMPLETE ." 
2090 PRINT : PRINT" PRESS ENTER TO CONTINUE , CLEAR TO RECODE .. • " 
2100 Q=PEEK(l44 00) :IFQ=lTHEN2120 ELSEIFQ=2THENCLS : GOT01690 
2110 GOT021 00 
2120 CLS : PRINT" INSIDE IS THE DORMANT SIMULATOR . .• , • ••. •. " 
2130 FORX=lT0400 : NEXT : OUT254 , 6 
2140 REM * SIMULATION BEGINS 
2150 IX=0:IY=0:DA$=" DATA " : AD$="ADDRESS" :VL=0 
2160 CLS : FORY•0T047 : SET(0,Y) :SET(l3,Y) : SET(84 , Y) : SET(l27,Y) : NEXT 
2170 SET(l,0) : SET(2,0) :SET(ll,0) : SET(l2,0) : PRINT@2 , "B C"; 
21 80 PRINT@50 , "PROGRAM"; 
2190 FORX=84T095 : SET(X,0) : NEXT: FORX=ll8T0127:SET(X , 0) : NEXT 
2200 FORX=0T013 : SET(X , 47) :NEXT:FORX=84T0127 : SET(X ,47) : NEXT 
2210 FORY=0T020:SET(l6,Y) : SET(29 ,Y) :NEXT: PRINT@l0 , "H L"; 
2220 SET(l7, 0) : SET( 18,0): SET( 27 , 0) : SET( 28 , 0) 
2230 FORX=l6T029:SET(X , 20) : NEXT 
22 40 FORY•27T034 : SET(l6 , Y) : SET(29 ,Y) :NEXT : PRINT@586," Z "; 
2250 FORY=39T047 : SET(l6 , Y) : SET(29,Y) :NEXT : PRINT@842 , " CY"; 
2260 SET(l7 ,27 ) : SET( l8 , 27) : SET(27 , 27) : SET(28 , 27) 
227 0 . SET ( 17 , 3 9) : SET ( 18 , 3 9) : SET ( 27 , 3 9) : SET ( 28 , 3 9) 
2280 FORX=l 7T028:SET(X , 34) : SET(X,47) :NEXT 
2290 ~'ORY=0T012 : SET(32 , Y) :SET (81 ,Y) : NEXT 
23 00 PRINT@23 , "ACCUMULATOR"; : 
23 10 FORX=32T08l : SET(X ,12) :NEXT 
2320 FORX=32T04l : SET(X ,0 ) : NEXT:FORX=72T08 l : SET(X,0) : NEXT 
2330 FORY=l5T02l : SET( 44, Y) : SET(81, Y) : NEXT 
2340 FORX= 44 T081 : SET (X, 21) : NEXT : PRINT@351, "ID"; 
2350 FORX= 44T058 : SET(X ,15) :NEXT: FORX=68T08l : SET(X ,15) :NEXT 
2360 FORY=39T047:SET(44 , Y) : SET(61, Y) : SET(6 5 , Y) : SET(81 , Y) : NEXT 
2370 FORX=44 T06l:SET(X,47) : NEXT : FORX =65T08l : SET(X,47) : NEXT 
2380 FORX= 44T049 : SET(X,39) :NEXT : FORX=58T06l : SET(X,39) : NEXT 
2390 FORX=65T068 : SET(X,39) :NEXT:FORX=78T08l : SET(X,39) : NEXT 
2400 PRINT@858, "PC " ;:PRINT@867 ,"MEM"; 
2410 FORY=24T030 : SET(65,Y) : SET(81,Y) :NEXT 
2420 FORX=65T08l : SET(X , 30):NEXT : PRI NT@5 46,"CLOCK"; 
2430 SET(66 , 24 ):SET(80,24 ) : PRINT@662, "BUS " ; 
2440 BC=66:HL=74 : AC=l52 : PR=l08 :ID=410 : CL=612 
2450 ZF=650:CY=906:PC=922 :ME=932 : BU=596 
2460 QQ=l: GOSUB2650 :GOSUB 2490 : GOSUB2540 : GOSUB26 00 
2470 GOT062 40 
2490 REM*SUBROUTINE TO SET UP I NPUT REGI STER AND CLOCK 
2500 FORX=lTOJ : PRINT@(BC+(X-1 ) *64 ) , LEFT$(CD$(2 , X), l ) ; 
2510 PRINT@(BC+2+(X-1) *64),RIGHT$(CD$(2,X),l);:NEXTX 

Program continues 



More CFR Spectacularslll 
ASCII Parallel Input 

*SELECTRIC Typewriter/Printer 
TRS-80 COMPATIBLE 

• Parallel Input. 15" Frame. 132 Cols. • Oata Included 
• Upper &Lower Case Typewriter/ Printer •fully formed Characters. Approx 15 CPS 

Add S20.00 for H andling & Packaging Pay Shipping When Delivered. 

,,....-This Month's Specials-..... 
S~~e~.~~!1e9u~~es~~:ig~r.y&D~~~e~r~~.~s included. ......2/'499.00 
SHUGART SA400 5 11~" Mini Floppy Pius Stupoing 

Used. who le, u nres1ed. Data & Schematics included ..2 /S299.00 
Plus Shipping

CDC9400 (MPI BR-803) 8" Floppy Drive 
So ft Sectored. Used, whole, untested. Data & Schematics 
included . . . 2/ 5399.00 

PlvS $11rpptng
12" VIDEO MONITOR Motorola #XM-351 

80x24 or 16x64 Display. Reqwres only Composite Video input and 
110/ 230 VAC, 50/60 Hz. Tested, funct ional & guaranteed. Data 
and schematics included. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 595.00ea. 

9 " VIDEO MONITOR Motorola #XM-227 Plu' S••epmg 

Same characteristics as above 12" video Tested. functional 
and guaranteed. Data & Schematics i ncluded.. ... . . ...... S79.00H.·--------------------PlusStupping

Call For Our Bargain- Pac ked PERIPHERAL FLYER!!! ............ 

Prices Are Subject To Change On All Items ............... 


CFR Associates, Inc. 
..-316 ~ ,,,.-;, PHONE ORDERS: b:::-...

MAIL ORDERS: 	 WAREHOUSE: ~ 617/372-8536 ~ 18 Granite St. 
03858 Maslercharge & VISA Welcome 

Box 144. Newton, N.H. (Sorry. No Collect Calls) 
Haverhill, Mass. 01830 

FIXED ASSET ACCOUNTING 

Stop paying high professional fees for clerical work. This extremely 
flexible system will maintain all records which are related to fixed assets 
and depreciation. 

• 	 Any method: straight line, declining balance, ADR, sum of the 
years digits 

• 	 Projects depreciation for current & future years 
• 	 Complete audit trail with detailed fixed asset ledger, acquisi­

t ion and disposal reports 
• 	 Computes investment tax credit and additional first-year 

depreciation 
• 	 Provides reports summarized by general ledger account, asset 

group, department, and more 

System requirements are 32K and two or more disk drives for Model I, 
6 4K with one or more disc drives for the Model II, and 3 2K with at least 
one disk drive for the Model Il l. All versions require Disk Basic and w ill 
run under either TRSDOS or NEWDOS. 

FA AS - 1 For Model I 149 
FAAS - 2 For Model ll 189 
FAAS-3 For Model Il l 149 

CASH FLOW PROJECTION 

Get control over your personal finances. This easy-to-use system main­
tains a detailed analysis of your future c ash requirements and estimated 
income, tracking the information you need t o schedule payments, avoid 
minimum balanc e fees and forecast the amount of your uncommitted 
funds at any point in time for at least a year into the future. The tape 
versions require 16K & either Level II or Model Ill Basic. Disc versions re­
quire 32K, Disc Basic, at least one drive and will run under TRSDOS or 
NEWDOS. 

Tape Versions Disk Versions 
TCASH- 1 For Model I ... $ 19.95 DCASH- 1 For M odel I ... $ 24.95 
TCASH-3 For M odel Ill .. $ 19.9 5 DCASH-3 For Model Ill .. $ 24.95 

C.O.D. $2.50 ADDITIONAL CONN. RESIDENTS PLEASE ADD SALES TAX 

THE SYSTEMWORKS v473 

P.O. Box 359 Flood Road Marlborough, Conn. 06447 

•Complete &Ready for Use 
•Corresp. (Olflce) Code 

•Compatible w/ Printer Cable or Expansion Interface 
•Refurbished Selectric Printer 

V' 441 RO
Dept.C I Box 839 I No. Hollywood, Ca, 91603 I 213-764- 3 131 

Word Processing 

*SUBSCRIPT 5.0 	 S79,95 

With our so ft ware, your TRS - 8 0" M od.el I or III 
and LINE PRINT ER IV or CENTRONICS" 737 can easily 
produce right-justified, proportional spaced 
do'cuments with this typeset l ook. 

EPSON"'M X-80 owners can underline and use all 
1 2 fonts wi t h this professional qual ity soft ware. 

Wi th SELECTRICS" and most other printers , you can 
take advantage of our 100+ pages of excellent 
documentation and 90+ funct ions, i ncluding: 

multip le top and bottom titles 
lin e split, joi n , and d uplicale 

g l oba l search a n d c hange 
visible control words 
very large documen t s 
b lo ck mov e and cop y 
right-justif i cation 

t able of contents 
fo r m letter s 
u nderlin i ng 

cent er i ng 
autosave 

sup er . t index ( pr intersl
scrip s d . t some 

a n subscrip s -- ­

Version 5.0 incorporates all features of our earlier 
PROP, SUBEDIT, SUBSCRIPT, and MININIT components, 
and adds se ver al user-requested new f eatures, It is based 
on IBM's highly-regarded CMS Time-Shari ng system, so if 
you've been loo king for "mai nframe" qualit y Word 
Processing, y ou've just found it. 

*DVQRAK 

Keyboard translato r with press-on labels: $1 9.95 
Typing Tutor <requires a t ranslator >: $19.95 
Special! Both DVORAK programs! $34 ,95 

Software Speedups 

*FASTER 	 S29.~ 

A nalyses executing BASIC programs, t hen identifies a 
simple program change to improv e their execution speed. 
NO har dware changes are involved, works with packages 
as well as your own code and can r educe run-times b y 
1 0-50°/o• Example: "move select i on" in "Othello" 

dropped from 48 to 32 seconds. This will be one of y our 
most valuable utilities ' 

* QU:tCK COMPRESS St 9,95 

Makes man y M odel I BASIC progr ams fast er and 
30-60°1, smaller by removing blanks and selected remarks 
at your option. Processes 800 multi-st atement lines in 3 
seconds, needs only 270 bytes. 

* XTEND40 

Quickly upgrades Model I 35-track di sks to 40 tracks 
with your 40-track drives and Operating System. 

ORDERING 

Mod el s I and III, tape or disk! F ASTER, DVORAK 
Model s I and III, 32-4BK disk! SUBSCRI PT 
Model I: COMPRESS, XTEND40 

Tape ver sions run on 16-4BK Level II. Disk versions run 
with TRSDOS"' 2,3, NEWDOS, NEWDOS/80~ and Model I II 
TRSDOS 1.1 & up. 

Please add $3,00 for postage & handling, and 6'1, t ax in 
Calif. Checks, c.o.D. ' s ok. 

Sprin g Special! We pay handling on or ders over $25.00 . 

BONUS: Model I or ders over $50,00 will include a 
diskette •re-labeller" progr am FREE~ 
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f ~E.E. CATALOGUE 
WITH EVERY ORDER! 

SCRIPMOD 
By TERRY FIVEASH 

Scripmod Features 
• Allows you to use all those neat things 

your printer does from Scripsit! 
• For use w ith any smart printer. 

• Does not require special dr ives for 
your printer. 

• Use with LP IV, OW 11, IDS 440, IDS 
460, NEC, DIABLO, QUME , and 
more! 

UNDERLINING , SUPERSCRIPT, 
SUBSCRIP, BOLD TYPE , PITCHES. 

YOU CAN EVEN UNDERLINE SPACES! 

This Program is a must for 
every Scrips it user. 

Scripmod is supplied on disc 
with full documantation. 

$39.95 
Print Central 

A utility for those with smar t printers . 
To send a control code to your printer, 
simply press the clean key and the ap­
propriate letter key and see instant 
execution . Any code from 1 to 31 may be 
sent . 

MODEL I ­ $24 .95 

80 KISMET 
By Wendell Routon 

Super version of this 
old game for your 
Model I or Model 111 
TRS-80. Graphics. 16K 

~~"'--- - Level II M inimum. 

By Ken Hayes 

Shoot rays through black 
box, in search of hidden 
stars. Watch out ! 
They're not always 
where they seem. Model 
I or Ill, 16K Level II Min­
imun. $14.95 

mI 

THE n:Ml'l.E ,,
OFRAH g::, 

VIDEO SCREEN FILTER 

Hard acrylic plastic screen 
that 's easy to install - easy 
on your eyes. 

GS 1 - Model I .... $14.95_ 
GS 2 - Model II. 111.$14.95 
GS 3 - Leedex 100 .$14.95 
Special Size . .. .. . . $16.95 

THE TEM PLE OF RAH 
By Dan Case 

Rescue the fair prin­
cess from the clutches 
of the people of Rah 
before it 's too late! 
Super adventure with 
sound! For Model I or 
Ill, l6K Level II mini ­
mun. $14.95 

~ VISA - MASTERCARD~ 
~ Add3% 

Oklahoma Residents add 2% tax. 

C .O .D.'s WELCOME! 

'lJ~ v- 38 

PRODUCTS CO 
414 South Oak 
Sapulpa, Ok la. 74066 

[918) 224-9588 
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2520 POKE15360+64 , 94:PRINT@CL ," l " ; 
2530 RETURN 
2540 REM*SUBROUTINE TO SET UP PROGRAM 
2545 IFQQ>=l00THENQQ=QQ- 100 
2550 FORX=QQTOQQ+l3:Xl=X:Ql=QQ:IFX1 >=100THENXl=Xl-1 00 :Ql=Ql-100 
2555 PRINT@(PR+(Xl-Ql) *64),IN$(1 , Xl ) " "; 
2560 PRINTPR$(1,Xl); : PRINT@(PR+8+(Xl-Ql)*64) , PR$(2,Xl); 
2570 PRINT" "PR$(3 , Xl);:NEXTX 
2580 POKE15360+106 , 94 
2590 RETURN 
2600 REM *SUBROUTINE TO SET UP OUTPUT REGISTER AND PC 
2610 FORX=74T06 *64STEP64:PRI NT@X , "0 0";:NEXTX 
2620 PRINT@ZF, "NOT";: PRINT@CY , "NOT" ; 
2630 POKE15360+72 , 94:PRI NT@PC, "01"; 
2640 RETURN 
2650 REM *SUBROUTINE TO WRITE BLANK SPACES 
2660 PRINT@AC, STRING$ (10, 32); : PRINT@ID," "; : PRINT@CL," " ; 
2670 PRINT@ZF , " " ; :PRINT@CY , " ";:PRINT@PC," " ; 
2680 PRINT@ME," " ; : PRINT@BU , " "; 
2690 RETURN 
2700 REM * BC TO BUSREM*BUS TO BC 
2710 FORX=l4T046:SET(X , 23) :NEXT:FORY=23T026:SET(46 , Y) :NEXT 
2720 FORX=l4T046 : RESET(X , 23) : NEXT 
2730 FORY=23T026 : RESET(46,Y) :NEXT 
2740 RETURN 
2750 REM * BUS TO BC 
2760 FORY=26T023STEP- l:SET( 46 , Y) : NEXT 
2770 FORX=46T014STEP- l:SET(X , 23) :NEXT 
2780 FORY=26T023STEP- l : RESET(46 , Y) :NEXT 
2790 FORX= 46T014STEP- l : RESET(X , 23 ) :NEXT 
2800 RETURN 
28 10 REM * HL TO BUS 
2820 SET(21 , 21) :SET(21,22) :FORX=21T046 : SET(X,23) : NEXT 
2830 FORY=23T026 : SET(46 , Y) :NEXT 

2840 RESET(21 ,2l) : RESET(21 , 22) : FORX=21T046 :RESET(X,23 ) : NEXT 

2850 FORY=23T026:RESET(46,Y) : NEXT 

2860 RETURN 

2870 REM * BUS TO HL 

2880 FORY=26T023STEP-l: SET(46,Y) :NEXT 

2890 FORX= 46T021STEP- l : SET(X , 23) :NEXT : SET(21, 22) : SET(21 , 21) 

2900 FORY=26T023STEP- l:RESET( 46 ,Y) : NEXT 

2910 FORX=46T021STEP- l: RESET(X , 23):NEXT 

2920 RESET(21 ,22) :RESET(21, 2l) : RETURN 

29 30 REM * A TO BUS 

2940 FORY=l 3T023:SET(36,Y) :NEXT:FORX=36T046 :SET (X,23) :NEXT 

2950 FORY=23T026:SET(46 , Y) : NEXT 

2960 FORY=l3T023:RESET(36 , Y) :NEXT 

2970 FORX=36T046 : RESET(X, 23) :NEXT 

2980 FORY=23T026:RESET(46 , Y) :NEXT 

2990 RETURN 

3 000 REM * BUS TO A 

3010 FORY=26T023STEP- l : SET( 46,Y) :NEXT 

3020 FORX=46T036STEP-l:SET(X,23) : NEXT 

3030 FORY=23T013STEP- l:SET(36,Y) :NEXT 

3040 FORY=26T023STEP-l:RESET(46,Y) : NEXT 

3050 FORX=46T036STEP- l:RESET(X,23) : NEXT 

3060 FORY=23T013STEP- l : RESET(36 , Y) : NEXT 

3070 RETURN 

3080 REM * MEM TO PC & BACK 

3090 SET(72 , 37) : FORX=72T052STEP-l : SET(X,36) :NEXT:SET(52,37) 

3100 RESET(72 , 37) :FORX=72T052STEP- l : RESET ( X, 36) : NEXT 

3110 RESET(52,37) :SET(52,37) 

3120 FORX=52T072 : SET(X,36) :NEXT:SET(72,37) :RESET(52 , 37) 

3130 FORX=52T072 : RESET(X,36) :NEXT:RESET(72 , 37) :RETURN 

3140 REM * A TO CY & BACK 

3150 FORY=l 3T023 : SET(36,Y) :NEXT:SET(35,23) :SET(34 , 23 ) 

3160 FORY=23T042 : SET(33,Y) : NEXT : SET(32, 42) : SET(31 , 42) 

3170 SET(30,42) :FORY=l3T023 : RESET(36,Y) :NEXT 

3180 RESET(35,23) : RESET(34, 23) 

31 90 FORY=23T042:RESET(33 , Y) : NEXT : RESET(32 , 42 ) 

3200 RESET(31,42):RESET(30, 42) :RETURN 

3210 REM * CY TO A 

3220 SET(30 , 42) : SET(31 , 42) 

3230 SET(32 ,4 2) : FORY=42T023STEP-l:SET(33,Y) :NEXT 

32 40 SET(34 , 23) : SET(35 , 23) :FORY=23T013STEP-l:SET(36 , Y) :NEXT 

3250 RESET(30, 42 ) :RESET(31 , 42) : RESET(32,42) 

3260 FORY=42T023STEP-l: RESET(33,Y) : NEXT : RESET(34,23) 

3270 RESET(35,23) : FORY=23T013STEP- l:RESET(36 , Y) : NEXT 

3280 RETURN 

3290 REM * A TO Z & BACK 

3300 FORY=l3T023 : SET(36 , Y) :NEXT:SET (35 , 23) :SET(34 , 23) 


Program continues 



Why use their flexible discs: 

Ampex, Athana, BASF, Caelus, Control Data, Dysan, 


IBM, lnmac, K·Line, Maxell, Nashua, Scotch, 

Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 

for as low as $1.99 each? 


Find the flexible disc you' re now using on our cross reference Iist... 
then write down the equivalent Memorex part numberyou should be ordering. 
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Memorex Flexible Discs...The Ultimate in Memory Excellence 
Quality 
Memorex means quality products that you can depend on. 
Quality cont rol at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire mapufacturing process. The benefit of Memorex's years 
of experience in magnetic media production, resulting, for 
instance, in proprietary coating formulat ions. The most sophis· 
t icated testing procedures you'll find anywhere in the business. 

100 Percent Error Free , 
Each and every Memorex Flexible Oise Is cert ified to be 100 
percent error free. Each track of each flexible disc is tested, 
lndividua!ty, to Memorex's stringent standards of excellence. 
They test signal amplitude, resolution, low·pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you. our customer, ol a quality product designed for 
increased data reliability and consistent top performance. 

Customer-Oriented Packaging 
Memorex·s commitment to excellence does not stop with a 
quality product They are proud of their flexibte discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten d iscs is 
convenient for filino and storage. Both box labels and jacket 
labels provide full Information on compatibility, densit y, sec­
toring. and record leng th. Envelopes with multi-language care 
and handling Instructions and and color-coded removable 
labels are Included. A wrlte·protect feature is available to 
provide data security. 

Full One Year Warranty - Your Assu rance o f Quality 
Memorex Flexible Discs will be replaced free of charge by 
Memorex if they are found to be defective in materials or 
workmanship within one year of the date of purchase. Other 
than replacement, Memorex wlU not be responsible for any 
damages or losses (Including consequential damages) caused 
by the use oJ Memorex Flexible Discs. 

Quantity Discounts Ava II able 
Memorex Flexible Discs are packed 10 discs to a carton and 10 
cartons to a case. Please order only ln Increments of 100 units for 
quantity 100 pr icing. We are also willing to accommodate your 
smaller orders. Quantities tess than 100 units are available in 
increments of 10 units at a 10Clb surcharge. Quantity discounts 
are also available. Order 500 or more discs at the same time and 
deduct 1 %; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 5% and 1 0,000 or more discs earns 
you a 7% d iscount off our super low quantity 100 price. Almos t all 
Memorex Flexfble Discs are immedlalely available from CE. Our 
warehouse facil ities are equipped to help us get you the quality 
product you need. when you need It. If you need further assistance 
to find the flexible disc that's right ror you, call the Memorex 
compatibility hotline. Dlal 800·538·8080 and ask for the llexible 
disc l'lo tline ext en lion 0997. In California dial 800·672·3525. 

Buy with Conf idence 
To get the fastest del ivery from CE of your Memorex Flexible 
Discs. send or phone your order directly to our Computer 
Products Division. Be sure to calculaleyour price usingthe CE 
prices in this ad. Michigan residents please add 4% sales tax.. 
Written purchase orders are accepted from approved govern· 
ment agencies and most well rated firms al a 1 OQb surcharge 
for net 1 O b411ing. All sales are subject to availability. All sa les 
are final. Prices, terms and specifications are subject to 
change without notice. Out of stock items will be placed on 
backorder automaticalty unless CE is instructed differently. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.0 .B. Ann Arbor. M ichigan. No COD's please. Non-certifled 
and lore lgn checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor. MicMgan 48106 U.S.A Add $8.00 per case or 
partial· case of 1 00 8·inch discs or $6.00 per case of 100 5Y•· 
inc h mini·discs for U.P.S. ground shipping and handling in the 
continental U.S.A. If you have a Master Charge or Visa card, 
you may call anytime and place a cred it card order. Order toll· 
free in the United States. Call 800·521-441 4, If you are 
outside the U.S. or in Michigan, dial 3 13·994·4444. Dealer 
Inquiries Invited. All order fines at Communications 
Electronics are staffed 24 houra. 
Copyright 411981 Communlc1tlon1 Electronics .. 

~ VISA · · · 
..11•--IO(•Ull••• ~tn ~-

Order Toll-Free! 
(800) 521-4414 

For Data Reliability-Memorex Aexlble Discs 

r-~OMMUNICATl~:S 

..ELECTRONICS™ 
ComputerProducts Division 
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48 106 U.S.A. 
Coll TOLL· FREE (800) 521 ·4414 or outold• U.S.A. (31 3) 994 ·«44 



BASF "FLEXYDISK" ... 
Superior Quality data 
storage medium. 
Certi fied and guaranteed 
100% error free. 

SINGLE SIDED-SINGLE DENSITY 

SW' or 8" Diskettes .. .. .... ... .. 1OI$24 
SW' or 8" Vinyl Storage Pages .....10/ $5 

M AXELL- DISKETIES • . 

diskette money can buy. 
Approved by Shugart
Thlde obnelyst•nqboua,liet sy of 10 ,... .
and IBM. 

5o 

s·. 1 side . . . . . . . . . . . . . .. ...$3.30 
a·. 1-side ...................54.25 
s·, 2-side ................... 53.90 
8", 2-side ...................SS.60 

A LL MAXELL DISKETTES ARE DOUBLE DENSITY 

LIBRARY CA E ... 
3-ring binder album. 

Protec1s your valuable 

programs on disks 
Fully enclosed and 
protec1ed on all sides. 

Similar to Kas-sctte storage box.. 


Library 3-Ring Binder .. . 
SW ' Mini Kas - seite/10 .. . 
8" Kas-seue/10 . . 

D ISKETIE DRIVE H EAD CLEA 
Prevent head crashes and 
insure efficient. crror­
free operdrion. 


S14" or 8 " ........... . . ........$19.50 


SFD CASSETIES 

C-10 Casseu es ........... 10 /$~ 
(All casseues include box & labels) · · 

Get 6 casseues.C-10 sonic <ind 
Casse11e/8 library album for ' 

only... .. ................ $8.00 

(As illustrated) ~ 


HARDHOLE 

Reinforcing ring of 
tough mylar protects aadisk from damage 
8" Applicator $4 S1/." Applicator SJ 
S0/ 8" Hardholes $8 Sv.'' Hardholes $6 

VISA • MASTERCHARGE • MONEY ORDERS 

CERTIFIED CHECK • FOR PERSONAL CHECKS 

ALLOW TWO W EEKS • C.O.D. REQ UIRES A 10% 


DEPOSIT • CAL. RES. ADD 6% SALES TAX 

MIN $2 SHIPPING & HANDLING • MINIMUM 

ORDER $10 o SATISrACTION GUARA NTEED 


OR FULL REFUND 

Write for our free catalog 

ABM~56 

PRODUCTS 

631 B ST. 

SAN DIEGO, CA 92101 


(714)235-6602 


3310 FORY=23T03l : SET(33,Y} : NEXT : SET(32 , 3l} : SET(31 , 31} 
3320 SET(30 , 3l} :FORY= l 3T023 : RESET ( 36 , Y} : NEXT 
3330 RESET(35 , 23} :RESET(3 4,23 } : FORY=23T03l : RESET(33 ,Y} :NEXT 
3340 RESET(32,3l} : RESET(31 , 31} : RESET( 30,31 } :RETURN 
3350 REM * Z TO A 
3360 SET(30 , 31 ) : SET(31 ,31 } : SET (32 ,31 } 
3370 FORY=3 1T023STEP-l : SET(33 , Y) :NEXT: SET(3 4 , 23) :SET (35 ,23) 
3380 FORY=23T013STEP- l : SET( 36,Y) :NEXT 
339 0 RESET(30,31) : RESET(3 1 , 31) : RESET(32 , 31 ) 
3400 FORY=31T023STEP- l:RESET(33,Y) :NEXT:RESET(3 4,23 ) 
3410 RESET(35,23) : FORY=23T013STEP-l:RESET (36 , Y) : NEXT 
3420 RETURN 
3430 REM * MEM TO ID 
3440 SET( 72,37) : FORX=72T060STEP-l: SET( X,36) : NEXT 
3450 FORY=36T022STEP-l:SET(60,Y) :NEXT: RESET(72 , 37) 
3460 FORX=72T060STEP-l :RESET(X,36) : NEXT 
3470 FORY=36T022STEP-l:RESET( 60, Y) : NEXT : RETURN 
3480 REM * ID TO BUS 
3490 FORY=22T026 : SET( 46, Y) : FORN=lT020 : NEXTN , Y 
3500 FORY=22T026 : RESET( 46,Y) : FORN=lT0 20:NEXTN,Y 
3510 RETURN 

3520 REM * MEM TO BUS 

3530 SET(72 ,37) : FORX=7 2T046STEP- l : SET(X ,36) :NEXT 

3540 FORY=36T033 STEP-l: SET( 46 , Y) :NEXT 

3550 RESET(72 , 37) : FORX=72T046STEP- l:RESET(X , 36) :NEXT 

3560 FORY=36T033STEP-l : RESET (46, Y) : NEXT 

3570 RETURN 

3580 REM * BUS TO PC 

3590 FORY=33T036 : SET( 46 ,Y ) : FORN=lT05:NEXTN,Y 

3600 FORX=46T052 : SET(X ,36 ) :FORN=lTOS : NEXTN ,X: SET(52 , 37 ) 

3610 FORY=33T036 : RESET( 46,Y) :FORN=lT05:NEXTN,Y 

3620 FORX=46T052 : RESET(X,36) :FORN=lT05:NEXTN,X:RESET(52 , 37) 

3630 RETURN 

36 40 REM * Z TO BUS 

3650 FORX=30T039 : SET(X ,31) :FORN=lT05 :NEXTN,X 

3660 FORX=30T039 :RESET (X,31) :FORN=lTOS : NEXTN,X 

3670 RETURN 

3680 REM * CY TO BUS 

36 90 FORX=30T033 : SET(X ,42 ) :FORN=lT03:NEXTN , X 

3700 FORY=42T031STEP-l : SET (33,Y ) :NEXT 

37 10 FORX=33T039 : SET( X,3l } :FORN=lT03 : NEXTN , X 

3720 FORX=30T033 : RESET(X,42) :FORN=lT03 : NEXTN , X 

3730 FORY=42T031STEP- l:RESET(33,Y) : NEXT 

3740 FORX=33T039 : RESET(X ,31 ) :FORN=lT03:NEXTN ,X 

3750 RETURN 

3760 GOT03760 

3770 PRINT:PRINT "PRESS "CHR$(34} "Q"CHR$ (34 }; 

3780 PRINT" TO END PROGRAM , CLEAR TO RECOVER" 

3790 Q=PEEK(l440 0) : IFQ=2THEN1270 ELSE 

3800 Q=PEEK(l4340) : IFQ=2THEN3 810 ELSE3790 

3810 CLS : PRINT"THIS PROGRAM WAS PART OF SIMUL- 60," 

3820 PRINT"A GAME CREATED BY DENNIS BATHORY KITSZ" 

3830 END 

3840 REM * EXECU TION SUBROUTINES BEGIN HERE 

3850 REM * 00 * NOP 
3860 PRINT@CL,"l";: GOSUB6 300 : GOSUB3080 : PRINT@ME,"00"; 
3870 GOSUB343 0 :PRINT@ID," NOP "; 
3880 PRINT@CL , " 2";: FORN=l T0100 : NEXT 
3890 PRINT@CL ," 3 "; :FORN=lT0100 : NEXT 
39 00 QQ=QQ+ l :GOSUB2540 
3910 RETURN 
3920 REM* 01 * LD A, (B) 
3930 PRINT@CL ," l";:GOSUB6300 :GOSUB3080 : PRINT@ME , "01"; 

3940 GOSUB3430 :PRINT@ID," LO A, (B) "; 

3950 GOSUB3480 : PRINT@CL,"2";: PRI NT@BU ,DA$; 

3960 GOSUB2750 :GOSUB27 00 : VL=PEEK (l53 60+BC+IX) 

3970 PRINT@CL ," 3";: GOSUB3 000 :PRI NT@AC , CHR$(VL); 

3960 QQ=QQ+l :GOSUB2540 

3990 RETURN 

4000 REM * 02 * LO A,(C ) 

4010 PRINT@CL,"l"; : GOSUB6 300:GOSUB3080 : PRINT@ME, "02"; 

4020 GOSU B3430 :PRINT@ ID," LO A, (C) "; 

4030 PRINT@CL ,"2";:PRI NT@BU , DA$; 

4040 GOSUB3480 :GOSUB2700 :VL=PEEK(l5360+BC+IX+2) 

4050 PRINT@CL ,"3";:GOSUB3000 :PRINT@AC,CHR$ (VL); 

4060 QQ=QQ+l:GOSUB2540 

4070 RETURN 

4080 REM * 03 * INC BC PTR 
4090 PRINT@CL , "l";:GOSUB6300:GOSUB30B0 :PRINT@ME,"03"; 
4100 GOSUB3 430 : PRINT@ID , "INC BC PTR"; 
411 0 PRINT@CL,"2";:PRINT@BU,AD$; 

Program continues 

170 • 80 Microcomputing, April 1981 



• • • 

WHY IS THE MICROCONNECTION TM 


A MODEM AND MUCH MORE? 

Because it can dial the phone and 
answer it too, transcribe transmis­
sions, decode busses, run printers, 
receive/send radio transmis.sions, 
answer/originate, and direct-connect 
to the phone system. Take a look 
at all the software support. That's 
why it's a modem and much more. , 

MODEMS.... ...AND MUCH MORE: 


To order your MICROCONNECTION or for more information, write or phone: 

BT Enterprises Level IV Products Inc. Microperipheral Corp. 

171 Hawkins Rd., Centereach, NY 11720 32238 Schoolcraft, Suite F4, Livonia, MI 48154 2643 15lst Pl. N.E., Redmond, WA 98052 

(516)981-8568 (800)645-0038 1(313)52~200 (Mich only) (206)881-7544 
Computer 300/1200 (516)588-5836 1(800)521-3305 (Elsewhere) v306 

MICROCONNECTION 
For Model I or Ill, decodes the TRS-80 buss and 
creates RS232 port Eliminates need for expansion 
box and/or RS232 board. Provides serial printer 
output Requires software written for Port 208. 
Requires adapter cable for Model lll-$249.00 
RS232CONNF£TION 
Works with virtually any computer or terminal having 
RS232 serial 1/0 port Replaces obsolete acoustic 
coupled moderns. Compatible with all TRS-80 ter­
minal software. Requires RS232 cable-$199.50 
COWRCONNECTION 
Converts RS Color Computer into a timeshare 
terminal. Provides serial printer output Does not 
require additional memory or extended 
basic-$199.50 
AUTOCONNECTION 
This option permits modems (except color) to 
answer the telephone and/or dial numbers 
automatically. Supplied with dialer demonstration 
program-$79.95 option 
EUROPEANCONNECTION 
This option modifies above units for European 
Standards-$20.00 option 
MODEL ID ADAPTER 
Cable converts Model Ill 50 pin buss to 40 pins 
used by Model I peripherals-$39.95 
RS232 CABLE 
Four foot ribbon cable terminated with 25 pin male 
DB25 connectors-$24.95 

AUTOMATED SMART TERMINAL PROGRAMS 

WRITTEN BY DICK BALCOM 


All smart terminal programs feature manual or autc>­
matic upload/download, two user defined messages 
plus auto "who are you" interrogation, autoprompt 
message entry, transfers EDTASM and Orchestra 80 
files formatting of line length, speed selection. upper 

DISK 
SMARTSOD 
The LEADING smart terminal program for Model I 
and at a popular price. Requires one drive and 
3248K. Compatible with all major disk operating 
systems including double density-$79.95 
SMARTIDD 
The FIRST smart terminal program for the Model 
Ill. Offers popular features of SMARTSOD plus 
several new features associated with the 
Model lll-$99.95 
SMART/BAS 
A simple basic smart terminal disk program that can 
be user modified. Adaptable for cassette based 
Level II systerns-$19.95 

CASSETTE 

SMARTSOC 
For Model I, additional features include ASCII-token- Allows other computer operators complete access 
ASCU conversion for transferring basic programs. to your system after password validation. 
For Level II, 16-48K systems. Specify if for Numerous features-$29.95 
MICROCONNECTION or RS232 version-$79.95 
SMARTSOE 
The first and only smart te1 minal program for the 
Exatron "Stringy Floppy", similar to VISA" 
SMAR'Q30C-$79.95 

~-• 

lower case drivers, autorepeat key, "beep" function 
for keystroke entry. buffered print output with page 
and perforation skipover. compatible with SCRIPSIT 
and PENCIL, built-in text generator for those who 
do not have a word proces.wr. 

SMARTIDC 
The first cassette smart terminal program for 
the Model lll. All the power of SMARTSOC 
plus numerous other features. Specify ii for 
MICROCONNECTION or RS232 version-$99.95 

HOST PROGRAMS 

MESSAGE 8<i By Richard Taylor 
Now you can operate your own bulletin board, 
either public or private, with MESSAGE 80 and the 
AUTOCONNECTION. Requires TRS-80, 2 disk 
drives, 48K and RS232CONNECTION (with the 
AUTOCONNECTION option)-$149.95 
MIMI-MSG 
Even if you only have a Level II, l 6K keyboard, you 
can operate your own bulletin board! Requires 
TRS-80 keyboard and MICROCONNECTION with 
AUTOCONNECTION option)-$49.95 
SUPERHOST 

the ffl!C!OP8!!Pher~/ COfPO!~f!Of1 
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http:option)-$49.95
http:option)-$149.95
http:version-$99.95
http:proces.wr
http:SMAR'Q30C-$79.95
http:version-$79.95
http:features-$29.95
http:systerns-$19.95
http:lll-$99.95
http:density-$79.95
http:connectors-$24.95
http:peripherals-$39.95
http:Standards-$20.00
http:program-$79.95
http:basic-$199.50
http:cable-$199.50
http:lll-$249.00
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4120 GOSUB3480 :GOSUB2750 :POKE(l5360+BC+IX-2) ,l49:IX=IX+64 
4130 POKE(15360+BC+IX-2) ,94:PRINT@CL,"3"; 
4140 QQ=QQ+l : GOSUB2540 
4150 RETURN 
4160 REM* 04 * LD A,(H) 
417 0 PRINT@CL,"l "; :GOSUB6300:GOSUB3080 :PRINT@ME,"04"; 
4180 GOSUB3430 :PRINT@ID," LD A, (H) "I 
4190 GOSUB34 80 : PRINT@CL, "2";: PRINT@BU , DA$; 
4200 GOSUB2870 :GOSUB2810 :VL=PEEK(l5360+HL+IY ) 
4210 PRINT@CL, "3";: GOSUB3000 : PRINT@AC, CHR$ (VL); 
4220 QQ=QQ+l:GOSUB2540 

4230 RETURN 

4240 REM* 05 * LD A,(L) 

4250 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"05"; 

4260 GOSUB3430 :PRINT@ID," LD A, (L) "; 

4270 GOSUB3480 :PRINT@CL,"2";:PRINT@BU,DA$; 

4280 GOSUB2870 :GOSUB2810 :VL=PEEK(l5360+HL+IY+2) 

4290 PRINT@CL,"3"; :GOSUB3000 :PRINT@AC,CHR$ (VL); 

4300 QQ=QQ+l:GOSUB2540 

4310 RETURN 

4320 REM * 07 * INC HL PTR 

4330 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"07 " ; 

4340 GOSUB3430 :PRINT@ID,"INC HL PTR"; 

4350 PRINT@CL,"2";:PRINT@BU,AD$; 

4360 GOSUB3480 :GOSUB2870 :POKE(15360+HL+IY-2),149:IY=IY+64 

4370 POKE(15360+HL+IY-2) ,94:PRINT@CL , "3"; 

4380 QQ=QQ+l:GOSUB2540 

4390 RETURN 

4400 REM * 08 * DEC HL PTR 

4410 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"08"; 

4420 GOSUB3430 :PRINT@ID,"DEC HL PTR"; 

4430 PRINT@CL,"2";:PRINT@BU,AD$; 

4440 GOSUB3480 :GOSUB2870 :POKE(l5360+HL+IY-2),149:IY=IY-64 

4450 POKE(l5360+HL+IY-2) , 94:PRINT@CL,"3"; 

4460 QQ=QQ+l:GOSUB2540 

4470 RETURN 

4480 REM * 09 * DEC BC PTR 

4490 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"09"; 

4500 GOSUB3430 : PRINT@ID, "DEC BC PTR"; 

4510 PRINT@CL,"2";:PRINT@BU,AD$; 

4520 GOSUB3480 :GOSUB2750 :POKE(l5360+BC+IX-2),149:IX=IX-64 

4530 POKE(l5360+BC+IX- 2),94:PRINT@CL,"3"; 

4540 QQ=QQ+l:GOSUB2540 

4550 RETURN 

4560 REM* 10 * LD (H),A 

4570 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"10"; 

4580 GOSUB3430 :PRINT@ID," LD (H),A "; 

4590 PRINT@CL, " 2";:PRINT@BU,DA$; 

4600 GOSUB3480 :GOSUB3000 :GOSUB2930 :PRINT@CL,"3"; 

4610 VL=PEEK(l5360+AC) :GOSUB2870 :POKE ( l5360+HL+IY) ,VL 

4620 QQ=QQ+l:GOSUB2540 

4630 RETURN 

4640 REM* 11 * LD (L),A 

4650 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"11"; 

4660 GOSUB3430 : PRINT@ID," LD (L) ,A "; 

4670 PRINT@CL,"2";:PRINT@BU , DA$ ; 

4680 GOSUB3480 :GOSUB3000 :GOSUB2930 :PRI NT@CL,"3"; 

4690 VL=PEEK(l5360+AC) :GOSUB2870 :POKE (l5360+HL+IY+2 ) ,VL 

4700 QQ=QQ+l:GOSUB2540 

4710 RETURN 

4720 REM * 12 * LD A,NN 

4730 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"12"; 

47 40 GOSUB3430 : PR I NT @ID, "LD A, "; 

47 50 PRINT@CL,"2";:PRINT@BU , DA$; 

4760 GOSUB3480:VL=VAL(CHR $ (PEEK(l5360+PR+67 ) )+CHR$ (PEEK (l5360+PR+l+67 ) )) 

4770 PRINT@CL,"3"; : FORN=lT0500:NEXT:PRINT@CL,"l";:GOSUB3080 

4780 PRINT@ME,STR$(VL);:GOSUB3430 :PRINT@( ID+6) ,STR$(VL);

47 90 PRINT@CL,"2";:GOSUB3520 :GOSUB3000 :PRINT@CL,"3"; 

4800 PRINT@AC-l , STR$(VL); 

4810 QQ=QQ+2:GOSUB2540 

4820 RETURN 

4830 REM * 13 * LD (B) ,A 

4840 PRINT@CL,"l";:GOSUB6300:GOSUB3080 : PRINT@ME,"13"; 

4850 GOSUB3430 :PRINT@ID," LD (B) ,A "; 

4860 PRINT @CL,"2";:PRINT@BU,DA$; 

4870 GOSUB3480 :GOSUB3000 :GOSUB2930 :PRINT@CL, " 3"; 

4880 VL=PEEK(l5360+AC) : GOSUB2750 :POKE(l5360 +BC+IX) ,VL 

4890 QQ=QQ+l:GOSUB2540 

4900 RETURN 

4910 REM * 14 * LD (C) ,A 

4920 PRINT@CL, "1"; :GOSUB6 300 :GOSUB3080 : PRINT@ME, "14 " ; 


Program continues 
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SCHOOLMASTER 
Record Keeping Made Easy! 

• Analyzes grade assignments 
• Keeps a cumulative grade list 
• Maintains current averages 
• Prints class lists; progress reports 

SCHOOLMASTER is designed to 
replace or supplement most of the functions 
of the gradebook. In addition, it serves the 
function of analysis of scores and grades, 
and automates the process of produci ng 
individual progress reports. Requires 32K 
disk system; is compatible with EWDOS. 
NEWDOS/80 and T RSDOS. $24.95 on 
disk. Manual alone, SI .00. 

······ ···· ········ ·· ··· ········· ···· · . 
0 Please send Schoolmaster to: 

Name: 

Address: 

City: 
State, Zip: 

1806 Ada Street 

La nsing, Ml 48910 


Ph. (5 17) 487-3358 o r 

(5 17) 485-0344 


..-138 

Add $2.00for crush-proof box andpostnge; $1 . .50 for 


COD. 4% for Mas/er Char!(e or Visa . PO's welcome. 
.................... ..................... 
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coming soon-MDX-SHROUD 

SYRACUSE R&D CENTER 
Box 125, Dewitt, N. Y. 13214 

"our 10th year in R&D" ..-358 

4930 GOSUB3430 :PRINT@ID," LO (C) ,A "; 
4940 PRINT@CL,"2";:PRINT@BU,DA$; 
4950 GOSUB3480 :GOSUB3000 :GOSUB2930 : PRINT@CL,"3"; 
4960 VL=PEEK(l536 0+AC ) :GOSUB2750 :POKE ( l5360+BC+IX+2) ,VL 
4970 QQ=QQ+l : GOSUB2540 
4980 RETURN 
4990 REM * 20 * CP A,NN 
5000 PRINT@CL, "l";:GOSUB6300:GOSUB3080 :PRINT@ME ," 20" ; 
5010 GOSUB3430 : PRINT@ID," CPA, "; 
5020 PRINT@CL, " 2";:PRINT@BU , DA$ ;: PRINT @CL, " 3"; 
5030 GOSUB3480 : GOSUB3000: PRINT@ (AC+4) , " CP " ; : PRINT@CL , " 1" ; : GOSUB3 080 
5040 VL=VAL(CHR$(PEEK(l5360+PR+67 ))+CHR$(PEEK(l5360+PR+67+1))) 
5050 PRINT@CL , "2"; : PRINT@ME, STR$ (VL) ; : GOSUB3430 : PRINT@ ( ID+6), STR$ (VL); 
5060 PRINT@CL, "3";:GOSUB3520 :GOSUB3000 
5070 PRINT@(AC+6) ,STR$(VL); 
5080 IFVLcVAL(CHR$( PEEK(l5360+AC)))THEN5110 
5 090 IFVL >VAL(CHR$(PEEK(l5360+AC)))THEN5130 
5100 IFVL <VAL(CHR$(PEEK(l5360+AC)))THEN5150 
5110 GOSUB3290 :PRINT@ZF ,"SET";:GOSUB31 40 :PRINT@CY ,"NOT"; 
51 20 PRINT@(AC+2)," ";: QQ=QQ+2 : GOSUB25 40 : RETURN 
51 30 GOSUB3290 : PRINT@ZF , "NOT" ;:GOSUB3140 :PRINT@CY ," SET"; 
5140 PRINT@(AC+2)," " ; : QQ=QQ+2:GOSUB2540 :RETURN 
5 150 GOSUB3290 : PRINT@ZF,"NOT" ;:GOSUB3140 :PRINT@CY,"NOT"; 
5160 PRINT@(AC+2 ) ," ";:QQ=QQ+2: GOSUB2540 :RETURN 
5170 REM * 25 * ADD A, (H) 
5180 PRINT @CL ,"l";:GOSUB6300 :GOSUB3080 : PRINT@ME,"25"; 
5190 GOSUB3430 :PRINT@ID ," ADD A, (H) "; 
5200 PRINT@CL ," 2 " ;:PRINT@BU ,DA$; 
5210 GOSUB3480 : GOSUB2870 :GOSUB2810 : GOSUB3 000 
5220 PRINT@(AC+4) ,"+";:VL=VAL(CHR$ (PEEK(l5360+HL+IY))) 
5230 PRINT@(AC+6) , STR$(VL) ; 
5240 TT=VL+VAL (CHR$ (PEEK (15360+AC))) : PRINT@CL, "3"; 
5250 IFTT=0THEN5280 
5 260 IFTT>l0THENTT=TT-10:GOT05310 
5 265 IFTT=l0THENTT=0:GOT05355 
5270 IFTT<l0THENPRINT@( AC - l) , STR$(TT);:GOT05340 
5280 PRINT@AC , "0 " ;:GOSUB3290 : PRINT@ZF,"SET"; 
5290 GOSUB3140 : PRINT@CY, "NOT ";: PRINT @(AC+l ) ," "; 
53 00 QQ=QQ+l:GOSUB2540 :RETURN 
5310 PRINT@(AC-1) ,STR$(TT);:GOSUB3290 : PRINT@ ZF,"NOT" ; 
5320 GOSUB3140 :PRINT @CY , "SET"; :PRINT@( AC+l)," " ; 
5330 QQ=QQ+l : GOSUB2540 :RETURN 
5340 GOSUB3290 :PRINT @ZF,"NOT";:GOSUB3140 :PRINT@CY,"NOT "; 
5350 PRINT@(AC+l), " " ;:QQ=QQ+l:GOSUB25 40 :RETURN 
5355 PRINT@AC,"0";: GOSUB329 0:PRINT@ZF ,"SET"; : GOSUB31 40:PRINT@CY ,"SET"; 
5357 PRINT@(AC+l)," " ;:QQ=QQ+ l : GOSUB 2540 :RETURN 
5360 REM * 26 * ADD A, (L) 
5370 PRINT@CL, " l";:GOSUB6300:GOSUB3080 : PRINT@ME,"26"; 
5380 GOSUB3430 :PRINT@ID , " ADD A, (L) "; 
5390 PRINT@CL ,"2";: PRINT@BU ,DA$; 
5400 GOSUB3480 :GOSUB2870 :GOSUB2810 :GOSUB300 0 
5410 PRINT@(AC+4) ,"+";:VL=VAL(CHR$(PEEK( l5360+HL+IY+2 ))) 
5420 GOT05230 
5430 REM * 27 * ADD A,NN 
5 44 0 PRINT@CL , "l";:GOSUB6300 :GOSUB3 080 :PRINT@ME ," 27" ; 
5450 GOSUB3430 : PRINT@ID , " ADD A, "; 
5 460 PRINT @CL ,"2";:PRINT@BU , DA$; 
5 470 GOSUB3480 :GOSUB3000 : PRINT@(AC+4 ) ,"+"; : GOSU B3080 
5480 VL=VAL(CHR$(PEEK(l5360 +PR+67))+CHR$(PEEK ( l5360 +PR+67+1))) 
5490 PRINT@ME,STR$(VL) ;:GOSUB3430 : PRINT@(ID+7) ,STR$(VL); 
5500 PRINT@CL, " 3";:GOSUB3520 :GOSUB3000 
551 0 QQ=QQ+ l :GOT05230 
5520 REM* 28 *SUB A,(C) 
5530 PRINT @CL, " l";:GOSU B6300:GOSUB3080 :PRINT@ME , "28"; 
554 0 GOSUB3 430 : PRINT@ID , " SUB A, (C) "; 
5550 PRINT@CL , "2";:PRINT@BU, DA$; 
5560 GOSUB3480 :GOSUB2750 :GOSUB2700 :GOSUB3000 
5570 PRINT@(AC+4) ," - ";:VL=VAL(CHR$ (PEEK( l 5360+BC+IX+2 ))) 
5580 PRINT@(AC+6) ,STR$(VL); 
5590 TT=VAL (CHR$ (PEEK (l536 0+AC ))) +l0 - VL 
5600 IFTT=l0THENTT=0:GOT05280 
56 10 IFTT<l0THEN5310 
5620 IFTT>l0THENTT=TT- 10:PRINT@( AC- l ) ,STR$(TT ) ;:GOT05340 
5630 REM * 29 * SUB A,NN 
5640 PRINT @CL , "l " ;:GOSUB63 00:GOSUB30 80 : PRINT@ME,"29"; 
5650 GOSUB3430 :PRINT@ID," SUB A, "; 
5660 PRINT @CL , "2";:PRINT@BU ,DA$; 
5670 GOSUB3 480 :GOSUB3000 :PRINT@( AC+4 ) ,"- ";:GOSUB3080 
5680 VL=VAL(CHR$(PEEK(l5360+PR+67))+CHR$(PEEK(l5360+PR+67+1) )) 
5690 PRINT@ME , STR$(VL); : GOSUB3430 :PRINT@( ID+7 ) ,STR$ (VL); 
5700 PRINT@CL,"3";:GOSUB3520 :GOSUB3000 

Program continues 
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Be a computer Picasso . • • 
Disney ... DaVinci ... 
On your TRS-80* 

Introducing 
Programma's Hi-Resolution 
80-GRAAX'M 
For sheer fun and flexibility nothing compares with Programma's 
exclusive 80-Grafix for your Model I or Model Ill TRS-80. With its 
greater high-resolution capability, it outgraphics the Commodore 
CBM/ PET*, and even Apple 11•. In short, anything they do, you can 
now do better. 

As for effective resolution, imagine this . .. 80-Grafix gives your 
TRS-80 an effective screen of 384 x 192 (vs normal 128 x 48) ... 
while the CBM/ PET is 80 x 50, and Apple II, 280 x 192. And that's 
only the beginning. 

Black & White. OrVice-Versa. Use the standard white on black, 
or for variety, call up Inverse Video as the need demands. 

Lower Case. Free. No need to spend extra. 80-Grafix includes 
two sets of lower case characters. Plus Character Generator software 
so you can create your own set of up to 64 original characters. 

Great Graphics. Here's unlimited fun. Pick a subject Draw it. 
Sketch it. Design it. Change it. You're limited only by your own 
imagination. 

Games People Play. 80-Grafix lets you develop your own soft­
ware to create fantastic new real-time games to amuse, amaze or 
challenge. Or, order our ready-to-go software. It adds a new dimen· 
sion to 80-Grafix without any extra programming on your part. 

Easy Does It. It's simple to hookup 80-Grafix inside your TRS-80 
case ... takes just a few m inutes. While this voids Radio Shack's 
warranty, it's a minor inconvenience compared to the usefullness 
and excitement you gain. 

The Rush Is On. Frankly, this is one of the hottest items 
we've offered. Don't miss out. At your dealer now, or order 
direct for immediate delivery. (Specify version for Model I or 
Model Ill.) Introductory Price: $]49.95 plus $4.50 shipping. 

,_Jncludes free lower case and demo programs. (Visa £, 
1'\astercharge accepted. Calif. residents add 6% sales tax.) • 
Dealer inquiries invited. 
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5710 PRINT@(AC+6) , STR$(VL) ;:QQ=QQ+l :GOT05790 
5720 REM* 30 * SUB A,(B) 
57 30 PRINT@CL, "l";: GOSUB6 300 :GOSUB3080 : PRINT@ME, "30"; 
5740 GOSUB3430 :PRINT@ID," SUB A,(B) "; 
5750 PRINT@CL,"2";:PRINT@BU,DA$; 
5760 GOSUB3480 :GOSUB2750 :GOSUB2700 :GOSUB3000 
5770 PRINT@(AC+4) ,"-";:VL=VAL(CHR$(PEEK(l5360+BC+IX))) 
5780 PRINT@(AC+6) ,STR$(VL); 
5790 TT=VAL(CHR$(PEEK(l5360+AC)))+l0-VL 
5800 IFTT=l0THENTT=0:GOT05280 
58 10 IFTT<l0THEN5310 
58-20 IFTT>l0THENTT=TT-10:PRINT@(AC-l),STR$(TT);:GOT05340 
5830 REM * 31 * JP Z,NN 
5840 PRINT@CL,"l";:GOSUB6300:GOSUB3560 :PRINT@ME ,"31"; 

5850 GOSUB3 430 :PRINT@ID,"JP Z, "; 

5860 PRINT@CL,"2";:PRINT@BU,AD$; 

5870 GOSUB3640 :GOSUB3580 :IFCHR$(PEEK(l5360+ZF))="S"THEN5890 

5880 QQ=QQ+2:GOSUB2540 :RETURN 

5890 GOSUB3480 :GOSUB3580 

5900 VL=VAL(CHR$(PEEK(l5360+PR+67))+CHR$(PEEK(l5360+PR+67+1))) 

5910 PRINT@CL,"3";:PRINT@(ID+7) ,STR$(VL);:QQ=VL:GOSUB2540 

5920 PRINT@PC,IN$(1,VL);:RETURN 

5930 REM * 33 * JP NC,NN 

5940 PRINT@CL,"l";:GOSUB6300:GOSUB3560 :PRINT@ME,"33 "; 

5950 GOSUB3430 :PRINT@ID,"JP NC, "; 

5960 PRINT@CL,"2";:PRINT@BU,AD$; 

5970 GOSUB3680 :GOSUB3580 :IFCHR$(PEEK(l5360+CY))="N"THEN5990 

5980 QQ=QQ+2:GOSUB2540 :RETURN 

5990 GOSUB3480 :GOSUB3580 

6000 VL=VAL(CHR$(PEEK(l5360+PR+67))+CHR$(PEEK(l5360+PR+67+1))) 

6010 PRINT@CL,"3 ";: PRINT@(ID+7) , STR$(VL) ;:QQ=VL:GOSUB2540 

6020 PRINT@PC,IN$(1,VL);:RETURN 

6030 REM * 34 * JP NN 

6040 PRINT @CL,"l";:GOSUB6300:GOSUB3560 :PRINT@ME,"34 "; 

6050 GOSUB3430 :PRINT@ID,"JP "; 

6060 PRINT@CL," 2";: PRINT@BU ,AD$; 

6070 GOSUB3480 :GOSUB3580 

6080 VL=VAL(CHR$(PEEK(l5360+PR+67))+CHR$(PEEK(l5360+PR+67+1))) 

6090 PRINT@CL,"3";:PRINT@(ID+7) ,STR$(VL) ;:QQ=VL:GOSUB2540 

6100 PRINT@PC,IN$(1,VL);:RETURN 

6110 REM * 40 * CLR A 

6120 PRINT@CL,"l";:GOSUB6300:GOSUB3080 : PRINT@ME ,"40 "; 

6130 GOSUB3430 :PRINT@ID, "CLR A "; 

6140 PRINT@CL,"2";:PRINT@BU,DA$; 

6150 GOSUB3480 :GOSUB3000 :PRINT@AC,"0"; 

6160 GOSUB3290 :PRINT@ZF,"SET";:GOSUB3140 :PRINT@CY ,"NOT"; 

6170 PRINT@CL,"3";:QQ=QQ+l:GOSUB2540 :RETURN 

6180 REM * 99 * HALT 

6190 PRINT@CL,"l";:GOSUB6300:GOSUB3080 :PRINT@ME,"99 "; 

6200 GOSUB3430 :PRINT@ID, "HALT "; 

6210 PRINT@CL,"2";:FORX=lT0400:NEXT 

6220 PRINT@CL,"3";:FORX=lT0400 : NEXT 

6230 PRINT@CL,"l";:FORX=lT0400:NEXT 

6235 Q=PEEK(l4400):IFQ=64THENOUT254,2:GOT01270 :ELSE6210 

6240 Q=PEEK(l4400):IFQ=2THENOUT254,2:GOT01270 

6250 FF=VAL(CHR$(PEEK(l5360+PR+3))+CHR$(PEEK(l5360+PR+4))) :FF=FF+l 

6260 ONFFGOSUB100,l,2,3,4,5,6,7,8,9,l0,ll,12,13,l4,6,6,6,6,6, 

20,6,6,6,6,25,26,27,28,29,30,31,6,33,34,6,6,6,6,6,40,6,6,6,6, 

6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6, 

6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,99 

627 0 GOT06240 

6280 CLS:PRINT"MEMORY SIZE? "CHR$(95); 

6285 A$=INKEY$ 

6290 A$=INKEY$:IFA$= ""THEN6290 ELSECLS:GOT02140 

6300 VL=VAL(CHR$(PEEK(l5360+PR))+CHR$(PEEK(l5360+PR+l))) 

6310 PRINT@PC,IN$(1,VL);:RETURN 

6400 PT=PEEK(l4312) :IFPT<>63THEN6430ELSE6410 

6410 FORX=0T099:LPRINTIN$(1,X),PR$(1,X) ,PR$ (2,X);PR$(3 ,X) :NEXTX 

6420 GOT01270 

6430 PRINT"PRINTER NOT READY":FORX=lT0300:NEXT:GOT01270 

6490 RESUME1270 


each cycle one, and the set of three cycles 
is repeated until a halt is called. The 1/0 
device then retrieves the new list of digits 
from the B and C registers, and returns 
t hem to the human for an evaluation. 

No one during the course of play will have 
any idea what the total result will be, and in 
fact, Simul-80 may be performed with each 
player in a separate room ... with the clock 
using an intercom to be heard! If the entire 
game is done in a single room, everyone 
should be encouraged to read their instruc­
tions aloud, just to add to the confusion. 

Programming in Simul·SO 

Demonstration programs of many sorts 
can be written in the Simul-80 language. 
Merely with the instructions given, it is 
possible to do simple mu ltiplication and di· 
vision, simulate a screen display or printer 
rout ine, etc. The absence of subroutines 
can be a bit of a hindrance, but blank 
spaces have been left in t he Simul-80 in· 
st ruction set for your own expansions of the 
commands. The most conspicuous ab­
sence is a stack pointer, which is a register 
whose job is to keep track of the program 
counter's last position whenever it runs off 
to a subroutine somewhere else in memory. 
If you need one, create it. 

'' . . . each person must 

complete the required 

actions during a given 


clock cycle or risk being 

pulled out and replaced 


with a faster 

integrated circuit!'' 


Programmers new to machine language 
often ask, "Why did you increment that 
pointer? Why did you assign that pair of 
registers to hold a subtotal? Why did you 
add this first and that second?" The answer 
is straightforward: The choice is arbitrary, 
but often influenced by a search forthe sim· 
plest program or the greatest speed. In 
BASIC, why is the most used variable 
named X? Convention, perhaps, or what it 
suggests to a user. 

Machine language is just as arbitrary, 
which is why such a mythical processor as 
the Simul-80 could be invented at all. It is 
limited to only 26 instructions, but repre­

this point, players refer to their respective required actions during a given clock cycle sents the essential process by which all 
instruction sheets and perform all actions or risk being pulled out and replaced with a microprocessors do their work ... one step 
required under cycle one. This is the begin· faster integrated circuit! at a t ime, with signals of all sorts f lying 
ning of the frenzy, because the clock is the Similarly, the clock will call out cycles everywhere. 
referee and will decide when cycle two is to two and three. The program counter is ad· Machine language is easy in principle: 
begin ... each person must complete the vanced or changed only at the beginning of The drudgery of it does not imply difficulty, 
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Every action must be 

accounted for; every step has an effect 
equal to any other. 

Simulation of Simul-80 is possible in ad­
vance . .. for those who actually wish to 
write a program for group simulat ion. List­
ing 3 is a complete program for use on the 
TRS-80 in order to watch the activities of a 
dozen on-screen players. Using the Simul­

r-~ 

+ 08 88 I[( ~ P'Tll 

89 89 I[( JK: rn 
10 10 lD <HhA 
11 11 lD <LhA 
12 12 lD A, 08 
13 08 
14 13 LD 1:J i1A 
15 14 LD (C11A 

16 25 ADD Al oo 
17 26 ADD Al (U 
18 27 ADD Al 28 
19 28 
28 99 tit.T 
21 

80 listing and the instructions provided , the 
BASIC program in Listing 3 will add a col­
umn of five numbers in about three minutes, 
displaying the activities of each step; it is 
designed to execute on a 16K, Level II 
machine. 

I am anxious to hear from any clubs or 
classes that attempt to play Simul-80, 
whether they have been successful or not. 

for those who want to escape the typing, I 
have a tape available.• 

The following are directions for 
each playing position, to be printed 
on cards and distributed to each 
player prior to beginning the game: 

PLAYER CARDS 

Clock 

1. Walt for 110 to say READY. 
2. Begin count ing aloud, CYCLE 

ONE, CYCLE TWO, CYCLE THREE. 
(Walt 15 seconds between cycles at 
first, but speed up as players Im­
prove.) 

3. When HALT is called, stop 
count ing after your f inal "cycle 
three." 

Program Counter (PC) 

1. Increase the value displayed by 
your flip-book by one each time CY­
CLE ONE is called, unless­

2. The address bus gives you a new 
value. Display th is with your fli p-book 
instead, and continue as usual from 
there. 

3. No actions are taken during 
cyc les two or three. 

Memory (MEM) 

1. During cycle one, read the new 
value held up by PC. 

2. lmmecjiately check for a corre­
spond ing value on your memory 
card, and write it down on a slip of 
paper. 

AD INST AD INST AD INST AD INST AD INST 

01 01 21 03 41 10 61 10 81 34 
02 10 22 02 42 33 62 33 82 05 
03 02 23 26 43 05 63 70 83 09 
04 11 24 11 44 07 64 . 07 84 12 
05 03 25 33 45 05 65 05 85 09 
06 02 26 39 46 27 66 29 86 13 
07 20 27 04 47 01 67 01 87 14 
06 0 1 28 27 48 11 68 11 88 03 
09 31 29 01 49 08 69 08 89 99 
10 21 30 10 50 34 70 04 90 05 
11 20 31 33 51 05 71 30 91 14 
12 02 32 39 52 03 72 10 92 04 
13 31 33 07 53 05 73 33 91 13 
14 52 34 05 54 28 74 05 94 07 
15 20 35 27 55 11 75 07 95 05 
16 03 36 01 56 33 76 05 96 03 
17 3 1 37 11 57 70 77 29 97 14 
18 90 38 08 58 04 78 0 1 98 40 
19 34 39 01 59 29 79 11 99 13 
20 83 40 25 60 01 80 08 00 99 

Program Listing 4. This is the add subtract program to be filled in on the MEM wheel 
shown in Fig. 1. The first column is the memory address, the second column the 
memory contents. 

3. Give that value to ID, unless the 
address bus or data bus requests it. 

4. No actions are taken during 
cycles two or three. 

Registers (8 , C, H, L) 

1. Perform no act ions during cycle 
one. 

2. During cycles two and three, 
allow your pointer to be moved by the 
address bus as necessary, and/or ac­
cept (and write in place) or give the 
data value pointed to by your wal l 
card's pointer. · 

Flags (ZAND CY) 

1. During cycles one and two, hold 
aloft the side of your card given to 
you by A. 

2. Give your cards to A during cycle 
three. 
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GENERAL 

A no nonsense glossary of misunderstood micro jargon. 

The 
Unexpurgated 
Version 

David D. Busch 
515 E. Highland Ave. 
Ravenna, OH 44266 

New or future TRS-80 owners feel lost 
sometimes when they make their first 

cautious visits to local users groups. The 
carefully learned technical terms of the 
neophyte's vocabulary sometimes have dif­
ferent meanings in the real world. 

The beginner really needs an unexpurgat­
ed introduction to the real meanings of 
widely used TRS-80-related words and 
phrases. With apologies to several of com­
puterdom's most powerful vendors, here is 
the first true TRS-80 glossary for beginners. 

ATTRIB-Rarely used DOS command. Its 
chief value is making those programs that 
the programmer is ashamed of, but isn't 
ready to KILL, invisible on the directory. 

BUFFER-Used under Disk BASIC, a 
storage place for information that should 
be lost during power failures, or when a 
diskette is removed before a disk file is 
CLOSEd. Should not be confused with Buf­
fered Cable or Buffered Aspirin, both of 
which cure different kinds of headaches. 

DISK CONTROLLER-IC chip designed 
to keep dust out of socket until user can in­
stall double density or data separator ac­
cessories. Also provides application for 
BREAK key on power-up (non-disk users on­
ly). 

DISKETTE, PREMIUM QUALITY-A stan­
dard 5 114-inch diskette. 

DISKETTE, DOUBLE DENSITY-A stan­
dard 5 1/4-inch diskette. 

DISKETTE, DOUBLE DENSITY, DUAL­

SIDED-A standard 5 114-inch diskette, 
priced $3.00 higher. 

DISK DRIVES NO. 1160, 1161 - These are 
nearly identical mini-disk drives with differ­
ent ly numbered black and si lver stickers on 
the bottom. The 1160 comes with an expen­
sive connecting cable, a DOS reference 
guide, a free DOS diskette, and a 69¢ DIP re­
sistor. The 1161 costs the same, but be· 
cause of the heavy labor cost of removing 
the resistor-the cable, reference book, 
and diskette are deleted as well. 

DOS-An elegant hiding place for ma­
chine language bugs. Also an exercise for 
advanced programmers. Sometimes used 
to refer to any of several Disk Operating 
Systems. 

EXTERNAL DATA SEPARATOR-A total­
ly valueless device, thoughtfully excluded 
from the TRS-80 by Tandy. Needlessly com· 
plicates 110 operation of the disk drives by 
providing disk read reliability. 

EXPANSION INTERFACE-Elevates the 
CRT screen to convenient level. Also con­
tains vast amounts of empty space for in­
stallat ion of retrofi xes. Comes already 
equipped with essential items (see SCREEN 
PRINTER PORT, DISK CONTROLLER) and 
may be purchased with rarely needed lux· 
ury items, at additional cost (see MEMORY). 

KEYBOARD (bounce version only)-The 
keyboard was designed by a one-fingered 
typist who never really gave keys a workout 
until 80,000 computers had been sold. 

LIVE CHASSIS GAME- one of the origi­
nal computer games for the TRS-80. The ob· 
ject is for the experimenter to nullify the iso­
lation of the CRT chassis from the rest of 

the computer, or himself. Some elements of 
skill and chance are involved, as the odds 
are only 50150 in favor of electrocution. 

LOWERCASE-Optional feature, useful 
only to TRS-80 owners who can read or 
write. 

PRICE REDUCTION, RAM CHIPS-Free 
enterprise miracle, made possible by high 
TRS-80 sales volume, which decreases per­
unit cost to end user. 

PRICE INCREASE, LEVEL II ROM CHIPS 
-Another miracle, made possible by same 
factors as above, coupled with the addi­
tional rationale that nobody else sells 
these. 

PRINTER-The most important TRS-80 
peripheral after disk drive. Issues printout 
that the operator can use to prove to others 
that the computer actually does something. 

RETROFIX- Free hardware modification 
made to correct most recent improvement 
to computer design. Sometimes added to 
correct problem caused by last retrofix. 

TANDY-A company skilled in marketing 
leather craft goods. 

TRS-80-Pioneering personal computer. 
Not named, as widely believed, after the 
Z-80 microprocessor: The numeral was 
derived from the year 1980. This was origi­
nally intended as the year in which all hard­
ware bugs in the Model I would be elimi· 
nated, hence mandating its replacement 
with the Model Ill. 

TRSDOS 2.0-Legendary disk-operating 
system, never actually used by anyone who 
lived to tell about the experience. Replace­
ment for TRSDOS 1.0, which was written in 
Tiny BASIC.• 
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APPLICATION 

Run this interview program at your next one and your guests will agree. 

This Ain't No Party! 


Stewart E. Fason 
Via La Selva 
Palm Beach, FL 33480 

Humor, it's been said, is trag­
edy plus timing. Remember 

that blind date years ago when 
you got fixed up with a real dog? 
Or the time the paint can over­
turned on your new carpet? 
While we didn't laugh at our 
foibles then, they seem funny 
now. Disasters with which peo­
ple identify can add fun and 
laughter to a program which 
would otherwise be only mildly 
interesting. 

Use Program Listing 1 at your 
next party. Your guests will love 
it. 

Computers have received so 
much publicity that the layman 
thinks they do anything. He is, 
for the most part, unaware of the 
limits, and you can take advan­
tage of such naivete by the rec­
ognition routine in lines 2180 to 
2200 to 2400. 

This program asks for a first 
name. You, the programmer, 
have entered something about 
every guest with IF A$= " name 
of guest" then PRINT "some­
thing unique about him". 

Depending on the memory 
available, you may accommo­
date up to 100 or so guests. 

When someone responds to 
" WHAT IS YOUR NAME?" and 
the computer responds with 
something unique, the guest be­
gins to think that the computer 
knows something about every­
one. Line 2240 takes care of any­
one you didn't expect. 

•Lines 2130-2190 are great 
fun. The guest thinks something 
has really gone wrong. When the 
computer returns to normal, he 
is thinking, "This thing has its 
bad times too." You can use this 
routine to advantage in many 
programs. 

• 410-880: These marvelous 
random number generators do 
away with predic tabili ty. The 
AND coupled with the IF THEN 
ELSE statements are one of the 
most powerful combinations in 
fun and games programming. 

• 240-390: The day of reckon­
ing ... much laughter follows. 

• 20-30: Rather than using 
FOR NEXT loops for a delay 
while the computer is supposed 
to be thinking, why not draw ran­
domly selected lines across the 
screen? 

• 890-940: While computers 
think fast, don't let the players 
think that it is easy. Make things 
seem difficult . . . make them 
think it's really working hard. 

Keybounce Fix 

We know that KBFIX resides 
from 32712-32767. We could ex­
amine each byte with T-BUG, 
but how about using PEEK to 
see what gives. Then, when we 
know the code, why not use 
POKE to put it in memory using 
BASIC? 

This got me to t hinking. I load­
ed KBFIX then entered the fol­
lowing: 10 FOR I = 32712TO 
32767:A = PEEK(I): Print l ,A: 
NEXTI. The codes showed up 
and they were entered into a 
data statement, then a FOR 
NEXT loop, READ, POKE, and 
darned if it didn't work. Con­
s idering we have to get out of 
the program in order to execute 
KBFIX, it would be nice to delete 
the lines once the POKEing is 

f inished. Hence, the DELETE 
command. 

Here is the result which you 
can use in any BASIC program 
to forever do away with key­
board bounce. It will even work 
with programs which require 
load ing some machine lan­
guage rout ine first, provided the 
rout ine doesn't occupy 32712­
32767. You can find out by load­
ing your routine, then using the 
PEEK rout ine above. 

Operation 

Load your program. Then type 
in the two-line KBFIX routine. 
RUN and in a second you get the 
READY?. Type SYSTEM ENTER, 
132713 ENTER, and KBFIX is op­
erational, lines one and two are 
gone and you are in business.• 

Program Listing 1. Psychiatry/Astrology Program 

10 CLEAR : CLS : GOT0950 
20 PRINT : HH=RND (S) : IFHH• l THENYY$="1 " ELSEIFHH=2THENYY$~ 

"t"ELSEI FHH=3THENYY$•"$ "ELSEIFHH=4THENYY$• "\ "ELSEI 
FHH=STHENYY$="*" 

30 FORI•lT064: PRI NTYY$ ; :FORU• l T020 :NEXTU:NEXTI:RETURN 
40 CLS :PRI NT:PRINTCHR$( 23 ) "HI THERE ";Sl$ 
50 PRI NT: PRINT" IF YOU HAVE PROBL EM S WITH 
60 PRINT"SEX, MONEY, HEALTH, OR YOUR JOB 
7 0 PRI NT" I CAN HELP . 
80 PRI NT:PRINT"I WI LL ASK QUESTIONS . YOU 
90 PRI NT" ANSWER Y FOR YES OR N FOR NO 
100 PRINT"REMEMBER TO PRESS ' ENTER AFTER 
110 PRI NT"EACH KEYBOARD ENTRY . 
120 PRI NT : PRI NT :INPUT" READY ? pRESS ' ENTER";: CLS 
130 PRINT: PRI NT: PRINT: PRINT "HELLO THERE • •• WHAT I S YOUR 

FIRST NAME ?" :PRINT : PRINT :INPUT"DON ' T FORGET TO PR 
ESS 'ENTER' AFTER TYPING YOUR NAME.";A$ : GOSUB2210 

Program continues 

80 Microcomputing, Apri l 1981 • 179 



140 FORI=lT02000:NEXT 
150 CLS:PRINT:PRINT:PRINT:PRINT "i CAN HELP YOU SOLVE YO 

UR PROBLEMS ";A$;". 
160 PRINT"mY EXPERTISE IS LIMITED TO FOUR CATAGORIES . 
170 PRINT:PRINT"l. SEX •••• 2. HEALTH •.•• 3. MONEY • .. • 4. J 

OB 
180 PRINT : PRINT:PRINT"TOUCH THE NUMBER DO YOU CHOSE ";A 

$ 
190 GOSUB2260 :IFC$="l"THENB=lELSEIFC$= "2"THENB=2ELSEIF 

C$="3"THENB=3ELSEIFC$= "4"THENB=4ELSECLS : PRINT:PRIN 
T"WHY WON'T YOU CHOSE 1,2,3 OR 4 ";A$;" TRY AGAIN. 
": GOT0190 

200 IFB=lTHENGOSUB400 ELSEIFB=2THENGOSUB560 ELSEIFB=3 
THENGOSUB680 ELSEIFB=4THENGOSUB780 

210 FORI=lT0500:NEXTI 
220 PRINT : PRINT "WANT SOME MORE ADVICE ";A$;" ?";:PRINT" 

TOUCH Y OR N" 
230 GOSUB2260 : IFC$="N"THEN240 ELSEIFC$="Y" THEN150 EL 

SEPRINT :PRINT"TOUCH YORN ";A$ : GOT0230 
240 CLS:PRINT:PRINT : PRINT : PRINT : PRINT"TELL ME ";A$;" HO 

W DO YOU RATE MY ADVICE ON A SCALE OF 
250 PRINT"l TO 10 ? 
26 0 IN PU TC : CLS 
270 IFC<4THENCLS : PRINT"AS I THOUGHT •• • • ";A$;" YOU CAN ' 

T HANDLE THE TRUTH .": PRINT"YOU ' VE BEEN SPOILED BY 
THOSE PATRONIZING PROPONENTS OF" : PRINT"PERSPICACIT 
Y WHO ONLY TELL YOU WHAT YOU WANT TO HEAR." : GOTO 3 
00 

280 IFC >6THENPRINT"AH YES ";A$ ;" YOU RECOGNIZE REAL TAL 
ENT . " : PRINT : PRINT"SOME OF THESE TURKEYS AROUND HER 
E DON ' T APPRECIATE ME":GOTO 300 

290 PRINT:PRINT"I ' M TELLING YOU ..• i DON ' T GET NO RESPEC 
T • •. THE LIFE OF":PRINT "OF A COMPUTER AIN ' T EXACTLY 

EASY YOU KNOW . .• AT LEAST YOU":PRINT"DIDN'T RATE M 
E A 1 LIKE SOME OF THESE INSENSITIVE DUMMYS. 

300 GOSUB 20 : PRINT"ACCORDING TO MY TIME CLOCK YOU OW 
E ME $25 . 00 FOR THERAPY . 

310 PRINT:PRINT"YOU MAY LEAVE IT NEXT TO MY KEYBOARD.": 
GOSUB20 

320 PRINT:PRINT"SAY ";A$;" DID YOU LEAVE THE MONEY? EN 
TER Y OR N. ":GOSUB2260 

330 IFC$=" Y"THENCLS : PRINT:PRINT:PRINT : PRINTCHR$(23) "LIA 
R . . CHEATER . • SWINDLER" : PRINT : PRINT : FORI=lT01300 :NEX 
T: PRINTA$ ;:PRINT" SHAME ON YOU •..• ":PRINT:PRINT"TR 
YING TO CHEAT ME ." :GOTO 390 

340 IFC$<>"N"THENPRINT"LET'S TRY AGAIN ";A$; " TOUCHY 0 
R N" : GOT0320 

350 CLS :PRINT : PRINT : PRINT:PRI NT"YOU'RE HONEST ";A$;" BU 
T i ' D RATHER HAVE THE CASH •... 

360 PRINT: PRINT" i'LL SETTLE FOR $1.00 CASH ";A$ 
370 FORI=lT01500:NEXT:CLS:PRINTCHR$(23) 
380 PRINT:PRINT:PRINT : FORI=lT025 :PRINT"CHEAPSKATE ","CHE 

AP SKATE" , "CHEAPSKATE", "CHEAPSKATE" :NEXT! 
390 FORI=lT02000 :NEXT I:CLS : PRINT:PRINT:PRINT: PRINT"NOW 

LET ME TALK TO SOMEONE ELSE .": FORI=lT0800 : NEXTI : G 
OT010 

400 GOSUB 890 
410 CLS:A=RND(l3) : PRINT 
420 IFA=l3THENGOSUB2130 :GOT0160 
430 IFA=l2THENPRINT"YOU SHOULD DRINK A TOAST TO YOUR SP 

OUSE AND LOVER •• ••••• " : GOSUB 20 : PRINT : PRINT "AND 
HOPE AND PRAY THEY NEVER MEET ! 

440 IFA=7THENPRINT"WITH YOUR BODY, YOU SHOULD BE A CENT 
ERFOLD MODEL":PRINT:PRINT:GOSUB 20 :PRINT"FOR TH 
E FAMOUS MAGAZINE .. • ...•... ":FORI=lT01000:NEXT:PRI 
NT:PRINT" 'THE AMERICAN FARMER' 

450 IFA=8THENPRINT"WITH YOUR TALENT, YOU SHOULD SPEND M 
ORE TIME IN BED .":GOSUB 20 : PRINT:PRINT"SO WHY D 
ON ' T YOU GO HOME NOW AND GO TO BED . 

460 IFA=9THENPRINT"IF YOU FIND OUT YOUR DAUGHTER IS A 
H 0 0 KER YOU MIGHT":GOSUB 20 : PRINT:PRINT"SU 
GGEST SHE CHANGE HER GRIP. 

470 IFA=l0THENPRINT"YOU HAVE THE REPUTATION OF BEING A 
REAL SWINGER ..... " : GOSUB 20 :PRINT :PRINT 
"BUT THEN SO DO BABOONS AND MONKEYS ! 

480 IFA=llTHENPRINT"YOU ' RE NOT AS GOOD AS YOU ONCE WUZ . 
.... . .....• BUT" :GOSUB 20 :PRINT: PRINTA$; " YOU ' RE 
AS GOOD ONCE AS YOU EVER WUZ! ! ! 

490 IFA=lTHENPRINT"GO TAKE A COLD SHOWER "; A$;" AND THE 
URGE WILL GO AWAY !":GOSUB 20 : PRINT : PRINT"UNTI 

L YOU DRY OFF ! 
500 IFA=4THENPRINT "WOW " ;A$;" I FIND YOU SUPER SEXY ... . 

. . " : GOSUB20 : PRINT"YOU REALLY TURN ME ON . •. so YO 
U SHOULD BE PLEASED . • •• • ": GOSUB20 : PRINT"THAT SO 
MEONE FINDS YOU DESIRABLE!!! 

510 	 I FA=5THENPRINTA$;", TOMORROW YOU WILL MEET A TALL D 
ARK MEMBER":PRINT"OF THE OPPOSITE SEX .": GOSUB 20 

:PRINT" IT WI LL BE LOVE AT FIRST SIGHT •••• " : GOSUB 
20 : PRINT"PROVIDED YOU LIKE 800 LB. GORILLAS . 

520 IFA=6THENPRINT"WH0 ARE YOU KIDDING ";A$;" YOU GET M 
ORE BY ACCIDENT.": PRINT"THAN MOST PEOPLE GET ON PU 
RPOSE! " : GOSUB 20 : PRINT"WHICH MUST BE SOME KIND 
OF MIRACLE!! 

530 IFA=2THENPRINT : PRINT:PRINT"dR. RUBIN SAID , ' USE IT 
OR LOSE IT '. ":GOSUB20 : PRINT : PRINT"I SUGGEST YOU 

THROW IT AWAY ! ! 
540 IFA=3TH ENPRINT"YOU HORNY RASCAL ";A$;" YOU SHOULD B 

E THE ONE GIVING ADVICE. 
550 FORI=lT0500 : NEXTI : RETURN 
56 0 GOSUB 890 
570 CLS : A=RND(9) 

580 PRINT:PRINT : IFA=8THENGOSUB2130 : GOT0160 
590 I FA=6 THENPRINT "GIVE UP DRINKING AND SEX .••.• IMMEDI 

ATELY l":GOSUB 20 :PRINT:PRINT"YOUR HEALTH WORRI 
ES WILL BE OVER •••••• BECAUSE" : GOSUB 20 :PRINT:PR 
INT"THEN YOU HAVE LITTLE WORTH LIVING FOR ••• so YOU 

WON ' T CARE! ! 
600 IFA=7 THENPRINT"THEY SAY THAT THE GOOD DIE YOUNG .••• 

..• ": GOSUB 20 :PRINT : PRINT"MY DATA INDICATES THA 
T YOU SHOULD LIVE TO BE AT LEAST 95 !! ! 

610 IFA=9THENPRINT"GIVE UP SMOKING, DRINKING, AND SEX I 
MMEDIATELY . ":GOSUB20 : PRINT"YOU STILL WON'T LIVE 

TO BE 90 •• • ..•••••••••••••••• " : GOSUB2 0 : PRINT" B 
UT I T WILL SEEM LIKE IT!! ll! 

620 IFA=lTHENPRINT"CONSIDERING THE WAY YOU CARRY ON ";A 
$:PRINT:GOSUB 20 : PRINT"YOU ' RE LUCKY TO STILL BE 

ALIVE 
630 IFA=2THENPRINT"DON'T BUY ANY LONG PLAYING RECORDS " 

; A$ ; " . " : GOSUB20 : PRINT: PRINT" MAKE SURE YOUR INS 
URANCE IS PAID" : GOSUB20 : PRINT:PRINT"CHECK OUT W 
HAT YOUR SPOUSE HAS BEEN FEEDING YOU 

640 IFA=3THENPRINTCHR$(23) :PRINT" IF I'VE TOLD YOU ONCE" 
:GOSUB20 :PRI NT " I ' VE TOLD YOU 1000 TIMES" : GOSUB2 
0 :PRINT"QUIT EATING YELLOW SNOW ";A$ 

650 IFA~4THENPRINT"LAY OFF BOOZE & SEX FOR 24 HOURS "; A 
$ : GOSUB 20 :PRINT" ... IF THAT IS POSSIBLE." 

660 IFA=5THENPRINT"SMOKE A JOINT EVERY 4 HOURS AND CALL 
ME MONDAY . 

670 FORI=lT0500 :NEXTI:RETURN 
680 GOSUB 890 
690 CLS:A=RND(8) :PRINT:PRINT:IFA=8THENGOSUB2130 :GOT016 

0 
700 IFA=lTHENPRINT"mARRY SOMEONE RICH ";A$;" OR STOP EA 

TING .•• " : GOSUB 20 :PRINT : PRINT"ONE WAY YOU HAVE 
ALL YOU WANT ... .. .... " : FORI=lT01000 : NEXT : PRINT:PRI 
NT "THE OTHER , YOU WON ' T NEED SO MUCH . 

710 IFA=2THENPRINT"YOU LOOK WELL SUITED TO A LIFE OF CR 
IME "; A$ : GOSUB20 : PRINT:PRINT "YOU HAVE THE SHIFT 
IEST EYES i'VE EVER SEEN ";A$ 

720 IFA=4THENPRINTA$;", SOMEDAY YOU WI LL BE WORTH A MIL 
LION ...... ..•.... .•.•. ":GOSUB 20 : PRINT : PRINT:PR 
1~· Yrn 

730 IFA=5THENPRINT"SPEND IT NOW! IT WILL BE WORTHLESS 
NEXT YEAR.": GOSUB 20 : PRINT: PRINT" I REALIZE THAT 

I MAY BE TOO OPTOMISTIC. 
740 IFA=6THENPRINTA$ ; : PRI NT" MY RECORDS SHOW THAT YOU H 

AVE SUCCESSFULLY (THUS FAR) ":PRINT:PRINT"CHEATED T 
HE IRS OUT OF MO RE THAN $20, 000. IN TAXES ! ":GOSUB 

20 : GOSUB 20 :CLS:PRINTCHR$( 23) : PRINT@400,"CO 
NGRATULATIONS":FORI =lT01000:NEXT: CLS 

750 IFA=7THENPRINT" IF YOU FIND YOU CAN ' T TAKE IT WITHY 
OU ";A$ : GOSUB20 :PRINT" THE ANSWER IS SIMPLE"; : FO 
RT=lT0800 : NEXTT : PRINT" REFUSE TO GO!!!!" 

760 IFA=3THENPRINT"WHY DO YOU INSIST ON PLEADING POVERT 
'I. WHEN WE ALL KNOW" :PRINT:PRINTA$;'" IS WORTH ONE M 
ILLION DOLLARS , •.• . . ":GOSUB 20 : PRINT.:PRINT:PRIN 
T" 	 DEAD OR ALIVE . 

770 FORI=lT0400:NEXTI:RETURN 
7 80 GOSUB 890 
790 A=RND(9) :PRINT:IFA=7THENGOSUB2130 : GOT0160 
800 IFA=8THENPRINT"WHAT DO YOU KNOW ABOUT WORK ";AS : GOS 

UB20 : PRINT "YOU GET TIRED JUST WATCHING OTHERS W 
ORK!!" 

810 IFA=9THENPRINT"WORK??? ";A$;: PRINT" YOU DON' T EVEN 
KNOW THE MEANING" : PRINT"OF THE WORD." : GOSUB20 :P 
RINT "IN FACT, I'M NOT AT ALL SURE YOU CAN SPELL IT 
!!fl 

820 IFA=lTHENPRINT"WHO ARE YOU KIDDING ";A$;" YOU HAVEN 
' T WORKED IN YEARS . 

830 IFA=2THENPRINT"i THINK YOU WOULD DO BETTER SELLING 
USED CARS " ; A$:GOSUB20 : PRINT:PRINT"FACE FACTS , 
YOU'RE A NATURAL CON ARTIST":PRINT"AND HAVE A TOTA 
L DISREGARD FOR THE TRUTH! 

840 IFA=3THENPRINT " IF LOOKS MEAN ANYTHING " ;A$;" YOU'RE 
IN A LOT OF TROUBLE !! ! 

850 IFA=4 THENPRINT"QUIT NOW ";A$;" AND BECOME A BEACH B 
UM .":GOSUB20 :PRINT: PRINT:PRINT"I MEAN ... ";: FORI 
=1T0500 :NEXTI : PRINT"YOU ARE NEVER GOING TO AMOUNT 
TO MUCH ANYWAY." . 

860 I FA=5THENPRINT" DEMAND A RAISE OR ELS E !!" : GOSUB20 
: PRINT : PRINT:PRINT"THEN START LOOKING FOR ANOTHER 
JOB ";A$; " . " 

870 IFA=6THENPRINT"IF YOUR BOSS GIVES YOUR ANY CRAP , TE 
LL THE S.O.B. TO GO JUMP":PRINT:PRINT"IN THE DAMM 
LAKE .. • YOU WILL BE REMEMBERED AS ONE COURAGOUS" : GO 
SUB 20 : PRINT: PRINT" EX- EMPL 
OYEE 

880 FORI=lT0500 : NEXTI : RETURN 
890 K=RND(2) 
900 IFK=lTHEN 930 
910 IFK=2THEN 920 
920 CLS:PRINTCHR$(23) :PRINT@400,"I ' M THINKING":FORP=lTO 

400:NEXTP:FORO=lT07:S=RND( 85 0) :PRINT@S,"THINK" : FOR 
G=lT0166 :NEXTG : CLS : NEXTO:GOTO 940 

930 CLS : FORI=lT06 : PRINTCHR$ (23):PRINT@400," I 'M THINKING 
":FORT=lT0200 : NEXTT:CLS :NEXTI 

940 RETURN 
950 DATA "AQUARIUS", "- - -" ,"P I CE S 

I -'',"A IRES","- - -","TA u Ru 
S ", "- - - - - -","G E M I N I ", "- - -","CA 

Program continues 
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COLLEGE BOARDS 
for TRS-80 

PET, APPLE 
The best way to sharpen your skills for the College Boards is to work on actual examinations. 

Each of these program sets confronts the user with a virtually limitless series of questions and answers 
Each program is based on past exams and presents material of the same level of difficulty and in the 
same form as used in the College Board examination. Scoring is provided in accordance with the 
formula used by College Boards. 
SAT, PSAT, N.M.S.Q.T., set includes 7 programs covering Vocabulary, Word Relationships, and 
Mathematics. Price $79.95 

· EDUCATOR EDITION - SAT, PSAT Includes all of the above programs plus detailed solutions and 
explainations for each problem plus drill exercises. SAT set includes 14 programs. $149.95 
GRADUATE RECORD EXAMINATION set includes 10 programs covering Vocabulary, Word Rela­
tionships, Mathematics, Logical Diagrams, Analytical Reasoning. $139.95 
EDUCATOR EDITION - Graduate Record Exam Set includes 20 programs. $199.95 

000000. 0({0000 00000000000 0 0 

00 0 0000 00 0\. 


0°0°0°0°0° 00°0° a SWORD OF ZEDEK 
0 0 0 O;p'•ic~:;pj/,~ 


0 0 0 0 

o o o ° Fight to overthrow Ra, The Master of Evil. In this incredible adventure game, you 
fo~o 

0 	
must confront a host of creatures, natural and supernatural. To liberate the King­
dom, alliances must be forged and treasures sought. Treachery, deceit and witch­
craft must be faced in your struggles as you encounter wolves, dwarves, elves, 
dragons, bears, owls, ores, giant bats, trolls, etc. Each of the 12 treasures w ill en­
hance your power, by making invisible, invulnable, more eloquent, more ski llful in 
combat etc., etc., as you explore the realms of geography both on the surface and 
underground. Dungeons, temples, castles, mountains etc., are all a part of the 
fantastic world of Ra. Each game is unique in this spectacular and complex world 
of fantasy. $24.95 

KRELL GAME PAK 	 is based on Performance the inter ­SUPER STAR BASEBALL action of actual batting a nd pitching Incredible bargain, 15 unique ALL TIME SU PER STAR BASEBALL data. Game can be played by o ne 
and challenging games!!! SU PER STAR BASEBALL Sample Line up or two players with the computer 

B. Ruth T. Williams D. Parker I. Rice 

L. Gehrig I. Foxx W. Stargell H. Aaron 
J. DiMaggio H .Greenberg W. Mays L. Brock 

J. Jackson R. Hornsby P. Rose R. Carew 
G. Sisler H.Wilson 0. Cepeda H. Killebrew 
S. M usial B. Terry C. Yazstremski R. Allen 

T. Cobb M. Mantle W . McCovey R. Leflore 
W.Mays H. Aaron R. Jackson R. Zisk 
C. Young-P W . Johnson-p G. Brett B. Madlock 

R. Guidry-P T. Seaver-p 

TIME TRA VE LE R 
The best of the adventure games. Confronts player with complex decision situa­

tions and the demand for real time action. Using the Time Machine, players must 
face a challenging s·eries of enviornments that include; the Athens of Pericles, 
Imperial Rome, Nebuchadnezzar's Babylon, Ikhnaton's Egypt, Jerusalem at the 
time of the crucifixion, The Crusades, Machiavelli's Italy, the French Revolution, 
the American Revolution, and the English Civil War. Deal with Hitler's Third Reich, 
Vikings, etc. At the start of each game players may choose a level of difficulty ... 
the more difficult, the greater the t ime pressure. To succeed you must build 
alliances and struggle with the ruling powers. Each game is unique. $24.95 

,.,375 

*ALL PROGRAMS AVAILABLE FOR .. KRELL SOFTWARE 

Hostage Primary Fight 
Prime Time Black Gold 
The Black Death Wordsworth 
Star Clipper Hard Scrabble 
Bulls & Bears Bible Quode 
Banzai Shakespeare Quode 
Banzai 11 Bill of Rights Quode 
Super Banzai TRS-80 only, $39. 95 

Sample Line up acting as a second player when de­
si red. Players select rosters and line­
ups a nd exercise strategic choices in­
cluding hit and run, base stealing, 
pinch hitting, intent ional walk, etc. 
Highly realistic, there are two 
versio ns, ALL TIME SUPE R STAR 
BASEBALL, and SUPER STAR BASE­
BALL featuring players of the curre nt 
decade. Each includes about 50 
players allowing nearly an infinite 
number of roster and lineup possi­
bilities. 

$14.95 

TRS-80, APPLE 11 & PET Send check or money order to 
• Programs for APPLE or TRS-80 are on :::E 21 Milbrook Drive, Stony Brook, NY 11 790 

disk or cassett, please specify. 
All p rogramsrequire 16K• TRS-80programsrequire LEVEL /I 8A51C • APPLE programs requ ire Applesoft BASIC 	 (516) 751-5139 

.-See List of Advertisers on page 306 	 80 Microcomputing, April 1981 • 181 



1630 PRINT"YOU ARE NOT EXACTLY PHI BETA KAPPA MATERIAL 
960 DATA "L E O","- - - 11 ," V I R GO", "- - - - -","L I B 

NC ER","- - - ­
1640 PRINT : PRINT"FAMOUS BULLS: WILLIE MAYS, SHAKESPEARE 

R A","- - - - -" ," S C 0 R P I O","- - - - 11 , HARRY TRUMAN":PRI NT"BARBARA STREI SAND, ORSON WEL 
970 DATA"S A G ITT AR I US","- - - - ­ LS, AND ADOLPH HITLER ! 


, "C A P R I C 0 RN","- - - - - - ­ 165 0 GOTO 2120 
980 CLS : PRINTCl!R$ ( 23) " WELCOME 1660 PRINT"YOU ARE A QUICK AND INTELLIGENT THINKER. pE 
990 PRINT:PRINT" TO DR. HIMMELSTEIN ' S OPLE LIKE YOU 
1000 PRINT: PRINT" PSYCHIATRIC/ASTROLOGY CLINIC 1670 PRINT"BECAUSE YOU ARE BISEXUAL. hOWEVER, YOU ARE 
1010 PRINT:PRINT"THOUSANDS HAVE COME FROM FAR AND INCLINED TO EXPECT 
1020 PRINT"WIDE TO SEEK MY ADVICE 1680 PRINT"TOO MUCH FOR TOO LITTLE. THIS MEANS YOU ARE 
1030 PRINT: PRINT"YOU WILL BE ASKED QUESTIONS. CHEAP ! 
1040 PRINT"AFTER RESPONDING , YOU MUST THEN 1690 PRINT"GEMINIS ARE KNOWN FOR COMMITTING INCEST . 
1050 PRINT"PRESS THE LARGE WHITE BUTTON 17 00 PRINT :PRINT"FAMOUS GEMINI'S: BOB HOPE , AL JOLSON, 
1060 PRINT"MARKED ' ENTER ' • •• PRESS IT NOW ! ":INPUT ERROL FLYNN":PRINT"JOHN KENNEDY, JOHN DI LLINGER, 
1070 CLS : PRINT:PRINT:PRINT:PRINT : PRINTCHR$(23 ) "YOU CATC JUDY GARLAND & CHARLIE BROWN . 


HON FAST STRANGER. ":FORI=lT01500:NEX T:PRINT:CLS:P 
 1710 GOTO 2120 

RINTCHR$ ( 23) 
 1720 PRINT"YOU ARE SYMPATHETIC AND UNDERSTANDING OF OTH 

1080 PRINT" PLEASE FOLLOW MY INSTRUCTIONS": PRINT" CAREFUL ER PEOPLE'S 

LY ••... 
 17 30 PRINT"PROBLEMS . THEY TH I NK YOU ARE A SUCKER . YOU 

1090 PRINT:PRINT"NOW FOR YOUR HOROSCOPE AND ARE ALWAYS 
1100 PRI NT" OTHER SURPRISES • .••..• • •.• •.• . 1740 PRINT"PUTTING THINGS OFF . THAT' S WHY YOU WILL NEV 
1110 PRINT:PRINT"NOTICE . . AFTER EACH KEYBOARD ER MAKE ANYTHING 

1750 PRINT "OF YOURSELF . mOST WELFARE RECIPIENTS ARE CA11 20 PRINT"ENTRY, YOU MUST PRESS THE LARGE NCER PEOPLE.1130 	PRINT"WHITE BUTTON MARKED ' ENTER' 1760 PRINT : PRINT"FAMOUS CANCER ' S: JULIUS CEASAR , HENRY1140 	PRINT: PRINT"NOW TYPE IN YOUR BIRTHDAY. " : PRINT" PLEA 
THE 8Tll , REMBRANDT" :PRINT "GINA LOLLOBRI GI DA , PHYLLSE NOTE: MAY 9TH WOULD":PRINT"BE ENTERED AS 0509 N 
I S DILLER , AND MILTON BERLEOT AS 59 ." 1770 GOTO 21201150 PRINT: PRINT"DATE MUST BE 4 DI GITS MO. /DAY" : INPUT"T 

1780 	PRINT"YOU CONSIDER YOURSELF A BORN LEADER. OTHERSYPE DATE,THEN PRESS ENTER";BB 
THINK YOU ARE1160 	 IFBB>l231 OR BB<l01THENCLS :PRINT"INVALID DATE ENTR 1790 	PRINT" PUSllY. MOST LEO PEOPLE ARE BULLIES. YOU ARY, TRY AGAIN .": PRINT:PRINT"I WANT MONTH & DAY ONLY E VAIN AND

I" : GOTO 1150 1800 	PRINT"DISLIKE HONEST CRITISM. YOUR ARROGANCE IS D1170 	IFBB<012 0THENS=l2:GOSUB 1300 : GOTO 2080 I SGUSTING .1180 	 IFBB<0219 THEN S=l :GOSUB 1300 :GOTO 1400 1810 PRINT"LEO PEOPLE ARD KNOWN THIEVES .1190 	IFBB<0321THENS=2:GOSUB 1300 :GOTO 1470 1820 PRINT: PRINT"FAMOUS LEO ' S: NAPOLEON BONAPARTE , FID E 
1200 	I FBB<420THENS=3 : GOSUB 1300 : GOTO 15 40 L CASTRO, MAE WEST":PRINT"MUSSOLI NI , LUCI LLE BALL,1210 	 IFBB<0521THENS=4 : GOSUB 1300 : GOTO 1600 JULIA CH I LD , AND EDDIE FISHER.
1220 	IFBB< 0621THENS=5 : GOSUB 1300 : GOTO 1660 1830 GOTO 21201230 IFBB<0723THENSs6 : GOSUB 1300 : GOTO 1720 1840 PRINT"YOU ARE THE LOGICAL TYPE AND HATE DISORDER.
1240 	IFBB< 0823THENS=7 : GOSUB 1300 :GOTO 1780 THIS NITPICKING1250 I FBB<0923THENS=8:GOSUB1300 : GOTO 1840 1850 PRINT"IS SICKENING TO YOUR FRI ENDS . YOU ARE COLD
1260 IFBB<l023THENS=9 : GOSUB 1300 : GOTO 1900 AND UNEMOTIONAL1270 IFBB<ll22THENS=l0:GOSUB 1300 :GOTO 1970 1860 PRI NT"AND SOMETIMES FALL ASLEEP WHILE MAKING LOVE. 12 80 I FBB<l2 22THENS= ll:GOSUB 1300 : GOTO 2020 
1290 S=l2 : GOSUB 1300 :GOTO 2080 1870 PRINT"VIRGOS MAKE GOOD BUS DRIVERS ••.1300 	PRINT : PRINT 1880 PRINT:PRINT "FAMOUS VIRGO' S: LAURENN BACALL, I NGRI1310 	FORi slTOS D BERGMAN, SID CAESAR": PRINT "HENRY FORD II , SOPH IA1320 	READS1$ : READS2$ LOREN, PETER SELLERS .
1330 NEXTI 1890 GOTO 21201340 CLS : 1900 	PRINT"YOU ARE ARTI STIC AND HAVE A DIFFICULT TIME W
13 50 PRINTTAB(l9) ;"Y 0 UR S I G N I S ITH REALITY .1360 PRINTTAB((80-LEN(Sl $) )/ 2-9);Sl$ 1910 PRINT"IF YOU ARE A MAN, YOU ARE MORE THAN LIK ELY A 
1370 PRI NTTAB( (80-LEN(S2$))/2-9); S2$ QUEER .1380 	PRINT 1920 	 PRINT"CHANCES FOR EMPLOYMENT AND MONITATY GAIN ARE1390 	RETURN EXCELLENT. 
1400 	PRINT"YOU HAVE AN INVENTIVE MIND AND ARE INCL INED 1930 PRINT"mOST LIBRA WOMEN MAKE GOOD PROST ITUTES . ALLTO BE PROGRESSIVE . LIBRAS
1410 PRINT"YOU LIE A GREAT DEAL . ON THE OTHER HAND YOU 1940 	PRINT"DI E OF VENERIAL DISEASE ! I ARE INCLINED TO BE 

1950 PRI NT :PRI NT"FAMOUS LIBRA' S: CHARLES BOYER, TRUMAN1420 PRINT"CARELESS AND IMPRACTICAL CAUS I NG YOU TO MAK E CAPOTE, FRANZ LISZT": PRI NT"GEORGE GERSHWIN, CHARLTHE SAME MI STAKES TON HESTON , AND BRIGETTE BARDOT.1430 PRINT"OVER AND OVER AGAI N. pEOPLE THINK YOU ARE S 
1960 GOTO 2120 TUPID 111 1970 PRI NT "YOU'RE SHREWD IN BUSINESS AND CANNOT BE TRUS1440 	FORI =lT04200 :NEXTI : PRINT:PRINTTAB(22)"THEY AR E RIG 

HT I " TED . YOU WILL 
1980 PRINT"ACHIEVE THE PINNACLE OF SUCCESS BECAUSE OF y14 50 PRINT:PRINT"SOME FAMOUS ONES ARE: PAUL NEWMAN , TH 

OUR TOTAL LACK OMAS EDI SON , ":PRINT"FRANKLIN ROOSEVELT, GEORGE BU 

RNS , CLARK GABLE , AND GALILEO 
 1990 	PRI NT "OF ETH ICS . SCORPIOS SELDOM DIE A NATURAL DE 

ATH.1460 GOTO 2120 2000 GOSUB20 :PRINT"FAMOUS SCORPI OS : LUCKY LUCIANO , A1470 PRINT"YOU HAVE A VIVID IMAGI NATION AND OFTEN THINK L CAPONE , NATHAN DETROIT .YOU ARE BEING 2010 GOTO 2120 1480 	PRINT"FOLLOWED BY THE ' CIA ' OR ' FBI ' . YOU HAVE MI 2020 PRINT"YOU ARE OPTOMISTIC AND ENTHUSI ASTIC . YOU HANOR INFLU ENCE OVER VE A RECKLESS
1490 	PRI NT "YOUR ASSOCI ATES AND PEOPLE RESENT YOU FOR YO 

UR FLAUNTING OF YOUR 2030 	PRINT"TENDENCY TO RELY ON LUCK SINCE YOU LACK TALE 
NT . THE1500 	 PRINT"POWER. YOU LACK CONFIDENCE AND ARE GENERALL 

20 40 PRINT"MAJORITY OF SAGG ITARIANS ARE DRUNK S OR DOPEY A COWARD . 
FIENDS . 1510 	PRINT "YOU ARE A WEIRDO, BUT MAY POSSESS GREAT ARTI 

ST IC TALANT. 2050 PRINT"PEOPLE LAUGH AT YOU FREQUENTLY. 
1520 PRINT:PRINT"FAMOUS PISCES : EINSTEIN, CARUSO, CHOPI 2060 PRINT : PRINT"FAMOUS ONES : BEETHOVEN , WINSTON CHURCH 

N, MICHELANGELO,":PRINT"VI CTOR HUGO , RUDOLPH NURE ILL, MARK TWAIN":PRINT"WALT DISNEY , FRANK SINATRA, 
MARIA CALLAS , & BETTY GRABLE.YEV, RENOIR, AND LI Z TAYLOR. 

2070 GOTO 21201530 GOTO 2120 2080 PRINT: PRINT"YOU ARE QUIET AND DEPENDABLE . AT LEAS1540 	PRINT"YOU ARE THE PIONEER TYPE AND HOLD MOST PEOPL T THAT I S THE":PRINT"IMPRESSION YOU WISH TO GIVE W
E IN CONTEMPT . HILE YOU ARE CL IMBING TO THE TOP .

1550 PRINT"YOU ARE QUICK TEMPERED, IMPATIENT, AND SCORN 
2090 PRINT"CAPRICORN ' S ARE BASHFUL AND DIFFICULT TO SEFUL OF ADVICE . 

1560 PRINT" YOU VASTLY OVERESTIMATE YOUR ABILITIES ..• • IN DUCE • •• •• • ": PRINT"THEY THINK THEMSELVES TO BE FANT 
FACT, ALL ASTIC LOVERS • • •••• • 

2100 FORI=lT02900 : NEXT:PRINT:PRINT" A1570 PRINT"THINGS CONS I DERED , YOU ARE A REAL CREEP 11 
MINORITY OPINION1580 	 PRINT: PRINT"FAMOUS AIRES : MARLON BRANDO , HARRY HO 

UDI NI, NIKITA KRUSHCHEV":PRINT "PETER USTINOV, CHA 2110 PRINT:PRINT"FAMOUS GOATS: RICHARD NIXON , JOAN OF 
RLES CHAPLIN, AND BETTE DAVIS . ARC, LOUIS PASTEUR":PRINT"HUMPHREY BOGART , HOWARD 

HUGHES , AND ALBERT SCHWEI TZER.1590 GOTO 2120 2120 PRINT:PRINT : INPUT"READY FOR MORE ADVICE , PRESS ' EN 
1600 PRINT" YOU ARE PRACTICAL AND PERSISTENT. YOU HAVE TER ' ." ; :GOTO 40 

DOGGED 2130 EE=RND(2 ) :IFEE=lTHEN21 80 ELSECLS:FORO=lT05:FORI=l2 
16 10 PRINT"DETERMINATION AND WORK LIKE HELL . mOST PEOP 6T0175 : XX=RND(999 ) :XY$=CHR$(I):PRINT@XX , XY$:NEXTI: 

LE THINK YOU NE XTO 
1620 	PRI NT"ARE STUBBORN AND BULL HEADED ...• THEY ARE RIG 

HT ! Program continues 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating reque ts 
from several use 
to change t 
at the 

sers can v iew a 
particular record at the 
same time. But , if that 
record is being updated 
by one user, automatic 
record locking wi ll deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

(THEN COMPARE.) 

Without this control, 

unauthorized users could 
access your programs and 
data and do what they like . 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Lo 
Password an ~P:.,;ri~~ 
Level feat 
OA 

Qlm'-f~n switching, as much 

u 
ory 

ser as been 
Hllilliliiiil..,., n , when and 
r how long. 
Pros insist on these 

security features. 
OASIS has them. 

memory is needed . Even 
if you have more than 64K, 
your pay-off is cost savi 
and more efficient use 
of all the memo ou ha""'"'.....""· 
availabl it 

upports 
·nals 

n in Iittle as 
ory. Or, w ith 

s 784K. 
Multi -Tasking lets each 

user run more than one 
job at the same time. 

And there's our BASIC ­
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more: Editor; Hard 
& Floppy Disk Support; 
Keyed (ISAM), Direct & 
Sequential Files; Mail-Box; 
Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 
best, most extensive, in th e 
industry. And, of cou rse, 
there's plenty of 
application software. 

Put it all together and it' s 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 

OASIS IS AVAILABLE FOR 

SYSTEMS Altos .Compucorp. Cromemco· 

Delta Products. D1911a1 Group. D191ta -1-lilill. 

Microsystems: Dynabyte. G 

Index. lntersystems . Nort 

SD Systems. TRS 

Graphic : Von 


CONTRO 


Price 
w ith Manual 

P1oduct Manual Onl; 

OPERATING SYSTEM 
(Include~ 
EXEC Language, 

Fiie Management.

User Accounting. 

Dev•ce Drivers. 

Print Spooler ; 

General Text 

Ed itor. e tc ) 

SINGLE·USER 
 $150 St 7.50 

350MULTI-USER 17 50 

BASIC COMPILER/ 

INTERPRETER/ DEBUGGER 
 100 15.00 

RE-ENTRANT BASIC 
COMPILEA/ INTERPRETER/ 
DEBUGGER 150 15.00 

DEVELOPMENT PACKAGE 
(Macro Assembler , 
Linkage Ea11or, 
Debugger) 150 25.00 

TEXT EDITOR & 
SCRIPT PROCESSOR 150 1500 

DIAGNOSTIC & 
CONVERSION UTILITIES 

(Memory Test. 
Assemoly Language
Conveners. File 
Recovcfy. Disk Test. 
File Copy ltom 
other OS, etc I 100 15.00 

COMMUN ICATIONS 
PACKAGE 

(Terminal Emulator, 
Fi le Send & Acccivc) 100 15.00 

PACKAGE PRICE 
(Al l OI AbO'-'C) 
S INGLE·USER 500 60.00 
MULTl ·USER 850 60 00 

FILE SORT 100 15 00 

COBOL-ANSI '7' 750 35.00 

Order OASIS from 


Phase One Systems, Inc. 

7700 Edgewater Drive, Suite 830 

Oakland, CA 94621 

Telephone (415) 562-8085 

TWX 910-366·7139 

NAME______ _ _ _ 


STREET (NO BOX=)___ _ 

CITY__________ 

STATE ZIP_ ___ 

AMOUNT$___ 

(Attach system descr•pt.on: 

add $3 for shipping. 

Ca lifornia residents add sales tax) 


O Check enclosed O VISA 
0 UPS C.O.D. O Mastercharge 
Card Number_______ 
Expiration Date ______ 
Signature_ ______ _ 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi -user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because al l users use a 

single run-time BASIC 
module, to execute their 
compiled programs, less 

MAKES MICROS RUN LIKE MINIS 

http:descr�pt.on


2140 CLS : PRINTCHR$(23) :PRINT:PRINT:PRINT"SORRY " ; A$ 
2150 PRINT : PRINT"I MUST HAVE FLIPPED OUT. • • • . 
2160 PRINT:PRINT"ALL IS WELL NOW, LET'S GET" 
2170 	PRINT"BACK TO YOUR SESSION .": FORI=lT01700:NEXT:CLS 

:RETURN 

HI-RESOLUTION 

GRAPHICS FOR TRS-80* 


2180 	PRINT :PRINT :PRINT"SORRY ";A$; " SOMETIMES I GET ANX 
IOUS" : FORI =lT0700:NEXTI :PRINT : PRINT" IN FACT , I FEE 
L SOMETHING COMING ON NOW .•.• ":FORI=lT0600 : NEXTI:P 
RINT : PRINT "OH DEAR ! I ! ! 11 I I ! I ! I ! I ! ! ! ! ! ! ! ! ! ! I ! ! ! ! ! ! 
ll!! ! ! !!!" : FORI=lT0600:NEXTI 

2190 	 FOR I=lT0800: 0UT255 , 8 : 0UT255 ,0: NEXTI:PRINT: PRINT"W 
HEW! SAY ";AS;" DO YOU HAVE SOME VALIUM?? I DOG 
ET SHAKY":PRINT"FROM TIME TO TI ME. ALL IS WELL NO 
W. BACK TO THE SESSION" : RETURN 

2200 REM RECOGNITION ROUTINE, MUST BE TAILORED TO YOUR 
NEEDS 

221 0 CLS:PRINT:PRINT:PRINT:I FAS= "JOHN" THEN PRINT"HOW ' S 
THE GROCERY BUSINESS mR . JONES?":RETURN 

2220 IFA$="LARRY "THENPRINT:PRINT "AREN ' T YOU THAT WEIRDO 
WHO HOOKED ONE OF MY COLLEAGUES UP ":PRINT "IN YOU 

R CAR????? ": RETURN 
2230 	 IFA$="HARRY" THEN PRINT"ARE YOU STILL FOOLING AROU 

ND WITH SARAH? ":RETURN 
2240 .PRI NT "YOUR F ILES HAVE BEEN TURNED OVER TO THE CIA 

";A$;" ANO I ":PRINT"CANNOT COMMENT . ":RETURN 
2250 REM LIVE KEYBOARD ROUTINE 
2260 C$=INKEY$ :DD=DD+l: IFD0=60THENPRINT"QUIT WASTING TI 

ME " ; A$:00=0:FORU=lT0500 : NEXTU:GOT02260 ELSEPRINT@ 
935,"MAKE SELECTION " :FORY=lT050 : NEXTY : PRINT@935 ," 

":IFC $= ""THEN2 260 ELSEDD=0 : RETURN 

Program Listing 2. KBFIX Routine 

1 DATA 	 255,175,17,10,0,205, 11,0,25,34,22,64,205,97,27,195,25,26,33,54,64, 1, 
1,56,22,0, 10,95,174,115,163,32,8,20,44,203,1,242,226,127,201,95,197, 
1,220,5,205,96,0,193,10,163,200,195,251,3 

2 	 FOR I= 1 TO 56: READ A: POKE I+ 32711,A: NEXT:PRI NT "TYPE SYSTEM 
ENTER 132713 ENTER": DELETE 1·2 

~------

·' ZIP UP YOUR 
«;,. 

4#: MODEL I ~ 
.....6 

SPEED-UP UNIT - an easy to install electronic device that enables programs 
to run 2 to 3 times faster. It's the fastest and finest quality speed-up unit 
on the market. 

• 	guaranteed to double processing speed - no additional 

purchases required . 


• 	programs will run up to 3 times faster (5.3 mhz) by adding 
a Z80B microprocessor and delay line - not supplied. 

• 	returns automatically to normal speed during disk and 

cassette operation - no software patches required. 


• 	keyboard power-on light changes color to indicate operating 
speed. 

$45.00 

VIDEO I. Reverses the video display to provide black characters and 
graphics on an all while screen for a much easier to read presentation. 
Software controlled . Cures pulling and distortion problems commonly ex­
perienced with TRS-80 monitors . For use with TRS-80 monitors only. 
Assembled. 

$24.00 

" SATISFACTION GUARANTEED" 

Add $2. 00 postage & handling - California residents add 6% sales tax 
-Foreign orders add 15%. 

ARCHBOLD ELECTRONICS 
10708 Segovia Way Rancho Cordova, CA 95670 


(916) 635-5408 

Dealer inquiries invited
• 

INTRODUCING: 

E/RAM
• 

E/RAM Graphics is a unique hardware/ soflware package, which will integrate high­
speed, high resolution graphics into any Level II TRS·80 system. E/RAM hardware is a 
fully plug-compatible box . which installs in minutes. and requires absolutely no 
modifications to the TRS-80 system. E/RAM software is a compact, relocatable set of 
utilities which provides theuser with easily accessible graphics functions. For instance: 
the user pokes the end point coordinates of a line into certain locations. does aUSA call. 
and an optimized dot-raster l ine is automatically drawn on the screen at very high speed 
lless than 10 milli-seconds for a medium length l ine). 

E/RAM does not require thepurchase of an additional monitor CRT.The high-resolution 
graphics video is syncronized with the TRS-80 video and appears on the screen with the 
normal TRS-80 display. Alphanumerics. TRS-80 graphics. and E/RAM high·resolut1on 
graphics may be displayed simultaneously or individually. 

E/RAM hardware contains its own 6144 byte video memory, which provides a true 256 x 
192 matrix of Independent graphic elements. (E/ RAM is NOT a programmable character 
generator type graphics system. Character generator systems have serious limitations 
in full screen graphics applications.) 

E/RAM will operate with or wi thout an expansion interface, and with any standard 
memory configuration (4k through 48k). 

E/RAM is fas t "E/RAM" is an acronym for Extended Random Access Memory. a very 
short description of the Patent-Pending method of 1/0 employed by this device. which 
gives it memory-mapped speed without interfering with the memory space used by the 
TRS-80. 

The installation of E/RAM will not affect 
normal operation of the TRS·SO. High 
resolution ON/OFF is under program or 
manual control (a switch is provided). An 
expansion card edge connector is provided 
so that other peripherals may be used on 
the TRS-80 bus. 

E/RAM software package is compact (less t h~n 1000 bytes). fast, easy to use.and very 
flexible. A relocat ing loade• .s provided. The user can delete unneeded routines if more 
memory space is requirea. Lines can be drawn as fast as 13 per second using BASIC USA 
calls, and as fast as 200 per second using assembly language programs. 

Routines usable through USA of BASIC, and of course an assembler CALL are: 

!NIT Sets up display 
PLOT Plots a point 
READ Reads a point from the screen 
BLACK Sets drawi ng mode to black (off) 
WHITE Sets drawing mode to on 
CLEAR Clears the high-resolution graphics screen 
LINE Draws a line 

As an example, after the utilities package is loaded and you desire to draw a line. the 
following sequence of BASIC instructions could be executed: 

U=USR(O) Return the communications area 
POKE U•1,XO Provide the beginning X coordinate 
POKE U•3.YO Provide the beginning Y coordinate 
POKE U•5,X1 Provide the ending X coordinate 
POKE U•7,Y1 Provide the ending Y coordinate 
V=USR(4) Draw the line (Current speed is 

approximately 13 vectors/second) 

The complete EI RAM package is available for only $349.95, and includes case, power 
supply, cables, software cassette, and complete documentation. 

To order. or for further details. write or call: 

VERN STREET PRODUCTS THE COMPUTER STORE 
4949 South Peoria Ave 

We handle a full line Tulsa, Okla 74105 
of Radio Shack products V' 432 (918) 747·2550 

Send $10.00 for a set of the manuals provided (applicable towards purchase) 

Dealer inquiries are invited. 

Terms: COD Welcome. check. money order. Master Charge. or Visa 

Delivery Stock to 60 days. 

E/RAM was designed, and is manufactured by KEYLINE COMPUTER PRODUCTS. INC. 

13 East 6th Street, MIC 200, Tulsa. Oklahoma 74119. 


·ms-so is a registered trademark of Radio Shack. a Tandy Corporation. 

184 • 80 Microcomputing, April 1981 



P 
LOWEST PR~CES ~ an .-64 ON THE J.l ~~~~<& 

ComputersAmerican 
Electronics 

For Business, Learni'1g and Entertainment 

8 

INCORPORATED 1tad1e lllaek 

For More Information Call 

TOLL FREE ORDER NUMBER 
800-531-7466 

Texas &Principal NUMBER 
512-581-2765 

Telex Number 767339 
Dept. 80, 1117 Conway 

Mission, Texas 78572 

GET BUGS KICKED IN YOUR FACE? 

Ok, so you've tried running marathons on your TRS-80 keyboard. And your 

workout even included lifting code offof the printed page. But your fingers are 
worn out and your programs are sti ll weak Let Charles Cload and his 
Dynamic CLOAD method show you the easy way to build strong software 
libraries! 

Once a month, a 30-minute cassette filled with programs to painlessly 
exercise your TRS-80 and your mind arrives by First Class Mail. Clyde C. 
writes, " I used to be a 98·error programmer. But thanks to the CLOAD method, I 
now have a large num ber of bug-free, ready-to-load games, tutorials, and 
practical programs... 

No heavy workouts. Just get a subscription to CLO.Ap Magazine and 
you' re on your way to happy, healthy computing. 

PRICES 

I year subscription . . . . . . . . . . . . . • . . . . . S42.00 

6 month subscription . . . . . . . . . . . . . . . . . S23.00 

Single copies . . . . . . . . . . . . . • . . . . . . . . . . . S4.50 

Anthology-volume I ...... • . ... .. ... . . SI0.00 

Anthology-volume 2 . . . . . . . . . . . . . . . . . . S 15.00 


The Fine Print: 

Overseas rates slightly higher-please write for them. 

Back issues available-ask for our list.• 

TRS-80 is a trademark of Tandy Corporation 

California residents add 6% lo single copies and anthologies. 

Programs are for Level II I 6K and occasionally for disks. 


•24 Level I back issues also available. 

Mastercard/ Visa Welcome. Also Cash [, Gold . 


.-.: ·-: .•. r.• 
: : : ......•. I MAGAZINE INC.© 198 1 

v 32 

• • • • !!: 11 
·-·...·-• • • ._. P.O. Box 1267 Goleta, CA 93 116 (805) 964-276 1 



APPLICATION 

Data base management at 1 718 inches per second. 

Sans Disks 


Stewart F. Hunter 
15510 Murray Hill 
Detroit Ml 48227 

Data base management with· 
out the use of disks is at 

best a compromise. However, if 
you insist on exploring this area 
and have no inclination to make 
the investment in disk memor· 
ies, this program may be just 
what you are looking for. 

Applications 

The program creates and 
maintains a collection of data 
for name and address lists, hob­
by collections, program direc­
tories, small inventories, etc. All 
data is saved on and loaded 
from cassette. Because of the 
tape format and machine lan­
guage subroutines used for sav­
ing and loading, data loading is 
much faster than it would be us­
ing Level II tape load instruc­
tions. 

Level II BASIC and 16K mem­
ory are the minimum require­
ments. If a line printer is on line 
(in selected state), output from 
the program will be directed to 
it. Otherwise it will appear on 
the video display. All instruc­
tions and prompts will appear 
on the display. 

Organization 

The data base is organized in­
to fields and records. Each rec­
ord consists of one or more 
fields. The type of information 
contained in each field is de­
fined by the user. Field length 
and name are also user-defined. 
Data exceeding the defined 
length is truncated. The maxi­
mum field length that can be 
assigned is 255 characters. The 
field names can be from one to 
16 characters and the type of in­
formation stored in a field may 
be alphabetic or numeric. The 
number of fields per record and 
the number of records is limited 
by the amount of available 
memory. 

Machine Language Subroutines 

The program POKEs two ma­
chine language subroutines into 
reserved memory. The first 
handles input and output of the 
data base to tape; the second is 
a swap subroutine used by the 
sorting section of the program. 
The program automatically re­
serves memory space for these 
subroutines. The response to 
the MEMORY SIZE? prompt is to 
hit the ENTER key. 

Program Use 

Refer to Fig. 1. When the pro­
gram runs initially, it asks NEW 
DATA BASE? If you are creating 
a data base for the fi rst time 
answer YES. If the data base is 

IF EXPLAHRTIOHS ARE HEEl>ED TYPE ? IH RESPONSE TO QUESTIONS. 


NEW DATR BASE? ~ 


INPUT DATR l>ESCRIPTIOH. 

<FIELI> HRJ'E, FIELD SIZE, FIELD TVPE. SEPERATED BV COMMAS> 
? HAME,20,ALPHA 
? ll>DRESS.15.RLPHA 
? TEL. R0•• 7.INTEBER 
? EFft'.>,£NO,ER> 

EHTER DRTR RECOROS. 

NflME < 20 CHlRACTERS> c ? 

ADDRESS < 15 CHARACTERS> c 


TEL. NO. ( 7 CHRRACTERS> • 


JOHN SMITH 
? 1622 H'1PLE DR. 
? 4729909 

Nl'll£ ( 20 CHARACTERS) e ? ENI> 

COl'IHRND? 

Fig. 1. User responses are underlined. 

loaded from tape answer NO. If 
the answer is NO, the prompt 
COMMAND? is displayed, after 
which you may use the LOAD 
command to read in a data base 
from tape. If the NEW DATA 
BASE? prompt is answered YES 
the user will be prompted for the 
entry of the data base. 

First the field specifications 
must be entered. Suppose that 
we are creating a fi le of names, 
addresses and telephone num­
bers. We will have to describe 
the layout of each of these 
items. The next prompt we en­
counter is INPUT DATA DE· 
SCRIPTION (FIELD NAME, 
FIELD SIZE, FIELD TYPE). This 
means to enter information for 
one item (field) of data that will 
appear in each record. 

In the example we are using 
we might respond: NAME, 20, 
ALPHA. This means the first 
field of each record will be tit led 
NAME, the field will contain a 
maximum of 20 characters, and 
the f ield will store alphabetic 
characters. For numeric charac­
ters enter the word INTEGER or 
REAL. REAL denotes floating 
point values. After the ENTER 
key is hit we will likewise be 
prompted for each additional 
field. When no more fields are to 
be specified, type END, END, 
END to terminate the field de­
scriptions. 
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The next prompt is ENTER 
DAT A RECORDS. Type in the 
value for each field of each rec· 
ord. The name of the field will be 
displayed along with the maxi· 
mum number of characters that 
may be entered for that field . 
Following the displayed equals 
sign, type the value of that field 
for that particular record. Re­
member to enter only alphabetic 
information for fields that were 
defined as alpha and numeric in­
formation for numeric defined 
fields. 

After the value for the last 
field of the last record is entered 
type END. Data entry will be ter­
minated and the COMMAND? 
prompt will be displayed. A brief 
explanation of all prompts will 
be displayed by answering the 
prompt with ?. 

·'The data base 

is organized into 


fields and records. 

Each record 


consists of one 

or more fields. '' 


Commands 
There are 10 commands al· 

lowed by the program: 
•LOAD- Reads In a data base 
that has been saved on tape. Put 
the tape recorder in the play 
mode with the tape positioned 
at the start of the data before 
entering this command. 
• SAVE- Saves the data base 
currently residing in memory to 
tape. Set the recorder to the 
record mode before entering 
this command. 
•NAMES-Prints a list of field 
names and descriptions previ ­
ously selected by the user. 
These field names and descrip· 
lions are saved to and loaded 
from the tape along with the 
data base. 
• SELECT-Produces a print· 
out of the ent ire data base, field 
by field and record by record. 
•SELECT IF-Prints records 
having fields that match the cri· 
terla given In the command. For 

PMC 80 

$499.00 


Compatible with all TRS80* hard· 
ware and software and S·100 Bus 
hardware 

Use with TV or Monitor 

PMC-80 Personal Micro Computer. 
16K RAM , Level ti BASIC 
List Price . . .... . $645.00 
T.G.S. Price ...... . .. $499.00 

Upper/Lower Case Option 

Factory Installed 


List Price ..... . ........ $75. 00 

T.G.S. Price ........... $59.00 


EXP-100 S-100 Bus Expander 
Disk Controller , Parallel , RS232 
List Price ............. $410.00 
T.G.S. Price ... $299.00 

S·32K RAM Board for EXP-100 
List Price . . .$295.00 
T.G.S. Price.. . .. $219.00 

LIM ITED OFFER 
First five orders shipping prepaid. 

Aerocomp Disk Drives Available 

T.G.S. Price . . .... $429.00 

80 track !lippy 80·1 
List Price. . ... $459.95 
T.G.S. Price .... . . $429.00 

80 track dual-head 160·2 
List Price . .$599.95 
T.G.S. Price ... .$569.00 

5 11• ' Diskettes . S2 .25 each 


APF Imagination Machine 8K 

$475.00 


System II Imagination Machine. 

Expansion box . disk controller & 


5v•· disk drive. 

$849.00 


All APF periperals & software are 

available at discount. 


VISA & MasterCharge accepted 

Call or write for terms 


Route 2, Box 44 
Canton. Kansas 67428 

(316) 628·4935 

•Trademark of Tandy/ Radio Shack 

example, SELECT IF NAME= are found they are changed to 
JOHN SMITH. Three operators the string 3350 WOODWARD 
in addition to the equals sign AVE. All records are printed out 
may be used. They are >, <, and as they are changed. 
<>. These operators work for •APPEND-Adds data to the 
either alpha or numeric fields. end of the data base currently in 
•DELETE IF-Works the same memory. Prompts input for each 
as the SELECT IF command but field of the new record as in the 
deletes the records as they are initial creation of the data base. 
printed. The data base is auto­ •SORT BY-Sorts the data 
matically repacked to close up base in ascending order of the 
holes left by deleted records. values of the specified field. For 
•CHANGE IF-Changes the example, SORT BY NAME would 
specified field in all records result in an alphabetical sort of 
to the value input by the user all records according to the 
if the field meets the criteria In value of the field called NAME. 
the command. For example, the •EXIT- Returns to the BASIC 
command CHANGE IF AD· monitor. 
DRESS=112 ELM ST. would be Because the main body of the 
followed by the prompt TO program is written in BASIC, 
WHAT?. The user might re­ sorting and searching opera­
spond, 3350 WOODWARD AVE. tions can be frustratingly slow, 
All records would then be especially with lengthy data 
searched for fields named AD· bases. However, the versatility 
DRESS which match the string of the program compensates for 
112 ELM ST. When these fields its lack of speed. • 

Program Listing 1. 

3=DELETE RECORD CODE 
3=DELETE RECORD CODE 
4=END OF DATA DESCR. 
5=END OF FILE CODE 

40 ' 
DATA DESCRIPTION START ADRS . =30001 
DATA RECORDS START ADRS . =31 001 

Model No. 
40 track !lippy 40·1 
List Price . $349.95 
T.G.S. Price .. '. $325.00 

40 track dual-head 80·2 
List Price ... .$459.95 

DATA RECORDS START ADRS . =31001 
41 ' 
75 DEFINTA , B, T, C, D, F, H, I,J , N,R , S,X-Z 
80 X=29608 :' START ADRS OF RESERVE MEMORY 
90 X=X- 2 : Y= I NT(X/256) : Z=X- (Y*256) :POKE16561 , Z: POKE16562 

, Y:CLEAR 
92 X=29920 
93 READY : POKEX , Y: X=X+l:IFY<> 99GOT093:' LOAD CASSETTE SU 

BROUTI NE 
94 DATA0,58,224 , 116,254,l , 202,10,117,33,49 , 117 , 205 , 132, 

2,126 , 35 , 205 ,1 00, 2 , 254 , 4, 194 ,239 , 116,33,24,121 , 126 
,35 , 205,100,2 , 254, 5 , 194, 252,116,205 , 248 , 1 , 201 , 205 , 
147 , 2 , 33 , 49 ,117,205,53 , 2, 119,35 , 254,4, 194 ,16,117 , 3 
3 , 24,121 , 205 , 53,2 ,119 , 35,254 , 5 ,194 

95 DATA29 ,1 17 , 205,248,l,201,99 
96 POKE16526,225 : POKE16527 ,116 
97 FORX=2961 0T029652: READY:POKEX,Y:NEXT :' LOAD SWAP SUB 

ROUTINE 
98 DATAl ,0, 0,17,217,115 , 42,213 ,115 ,126 ,1 8, 35 ,19 ,3 , 254,2 

, 32 , 247 ,1 97 , 237 ,91 , 213 , 115 , 237 ,176 ,193 , 237 , 83 , 213 , 
115 ,33 , 217 , 115 , 237 , 176 ,42 , 215 ,115 , 35 , 34, 215 , 115 , 20 
1 

99 ' 
100 CLS : CLEAR 1500: DIM FD$(15) , HD(255) 
105 PRINT"IF EXPLANATIONS ARE NEEDED TYPE ? I N RESPONSE 

TO QUESTIONS ." : PRINT 
110 PRINT "NEW DATA BASE" ;:I NPUT ANS$ 
112 I F ANS$= "? " THEN 1100 
1 20 I F LEFT$(ANS$ , l)= "N" THEN 360 
1 25 PRINT 
127 Dl=300 01 
128 • 
130 PRINT"INPUT DATA DESCRIPTION . " 
140 PRINT"(Field name , field size, fie l d type . Seperat e 

d by commas) 
145 I NPUT NA$,FS$ , FT$ : IFNA$="?" THEN 1300 
147 I F NA$= " END" THEN 210 
150 NA$=LEFT$(NA$ , 16) :CT•l6-LEN(NA$): I F CT>0 THEN FOR I 

=l TO CT: NA$=NA$+" ": NEXT 
160 FORI=lT016:NB=ASC(MID$(NA$ , I,l)) : POKE Dl , NB: Dl =Dl +l 

: NEXT 
170 FS$=LEFT$(FS$ , 3) :CT•3-LEN (FS$): I F CT> 0 THEN FOR I =l 

TO CT:E'S$=FS$+" " : NEXT 
180 FOR I =l TO 3:NB=ASC ( MID$ (FS$ , I , l ) ) : POKE Dl, NB: Dl =Dl 

Program continues 
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v 250OO~~[ffiffi][lIJ~TI
Ad#12 SOFTWARE 


V" out our new items. 
CP/M users: specify disk systems and formats. Most formats available. 

~~~v 
CP/M~ ~~~ ~~~ -<'4­ARTIFICIAL ,ffJ '< ~'<~v

<) ~ 0 
""Medical. . . 5449/ $40 
""De ntal. . ... : . $449/$40 

INTELLIGENCE 

COMPLETE BUS. SYSTEM 
Creator .. . . S269/S25 
Reporter.. . .. .S169/ S20 
Both . . .S399/S45 

COMPUTER CONTROL 
""Febs . .... .. .S159/ S20 

UltraSort II. . ... .. $159/$25 

COMPUTER PATH WAYS 
Pearl (level 1) . ... . . $ 99/ $25 
Pearl (leve l 2) . . .. S299/ S40 
Pearl (level 3) . .S549/S65 
DIOITAL MUAACH 
CP/M 2.2 

NorthStar .... .. .... . . S149/S25 
TRS-80 Model ll(P&T). S159/S35 
Micropolis ... .. S169/S25 
Cromemco .... . . . .... S189/S25 

PL/1-80 . . .. . ... . $459/$35 
""BT-80 . S179/$25 

Mac . $ 85/ $15 
Sid $ 65/$ 15 
Z-S id . . . . $ 95/S 15 
Tex . . . $ 70/ $15 
DeSpool . . $ 50/$10 

DYNAMIC MICRO­
PROCESSOR ASSOC. 


"" Ascom. $109/$15 
CBS ... . .. . . .. $369/ $45 

""OMA-DOS . $ 179/$35 

GRAHAM-DORIAN 
"" General Ledger . . $729/$40 
.- Acct Receivable . $729/$40 
"" Acc t Payable . $729/$40 
"" Job Costing . . $729/$40 

Payroll $493/$40 
Inventory. . $493/$40 
Cash Register . . $493/$40 
Apartment Mgt . . $493/ $40 

KEY BITS 
String/ 80 .... . $ 84/$20

"" String/SO (sourc.e) ·. · . S279/Sna 
WordSearc h $179/$25 

MICRO-AP 
S·Basic . $269/$25 
Selector Ill S269/S25 
Selector IV. $469/ $35 

MICRO DATA BASE 

SYSTEMS 

HOBS. .$269/$35 
MOBS .. . .... .. .... . . $795/$40 

.- DRS or ORS o r RTL. . $269/$35 
""MOBS PKG $ 1295/$60 

MICROPRO 
WordStar . . .$324 /$60 

.- Customization N.otes. .. . s 89/Sna 
Mail-Merge ... . .. . . $ 114/$25 
WordStar/Mail -Merg~ - .. $434 /$85 

.- DataStar . .$249/$60 
Word Master . . .. .$119/$40 
SuperSort I $ 199/$40 

MICROSOFT 
Basic-80 . . . $294 /$30 

"" Basic Compiier·. .. $329/$30 
.- Fortran-so . . . $349/$30 

Cobol-80 ... .$574 /$30 
Mac ro-SO . . $ 144/$20 
Edit-80 .. .... . . $ 84/$ 20 
MuSimp/ Mu Ma th . ... .. $224 /$25 
Mulisp-80 . $174/ $20 

ORGANIC SOFTWARE 
TextWriter Ill .$111 /$ 20 
DateBook . $269/$25 

OSBORNE 
General Ledger . $ 59/ $20 
Acct Rec/Ac~t Pay · . $ 59/$20 
Payroll w/Cost . . . $ 59/ $20 

.- All 3 . . . ... $129/ $57 
All 3 + CBASIC-2 ..· .. . . $ 199/ $ 71 

PEACHTREE• 
General Ledger .. . . $399/$40 
Acct Receivable . . $399/$40 
Acct Payable .. . .$399/$40 
Payroll. . . $399/$40 
Inventory .. ... .S399/S40 
Prope rty Mgt. ... . . . . . S799/S40 
CPA Client Write -up . . . . . S799/S40 
Mailing Address. . S349/ S40 

SOFTWARE WORKS 
. . . . s 69/Sna 

Rat or .. . .s 86/Sna 
Adefct . . 

SOHO GROUP 
Matc h Maker . . S 97/ $20 
WorkSheet . . . S177/ S20 

STRUCTURED SYSTEMS 
Glor AR or AP or Pay . $599/$40 
Inventory Control. S449/ S40 

"" Anatyst . . .. S199/ S25 
""QSort . ... . . .. $ 89/$20 

SUPERSOFT 
"" Forth (8080 or Z80l .. .$149/ $25 
"" Diagnostic II . $ 84/$20 

Other . less 10% 

TCS 
GL or AR or AP o r Pay .. $ 79/$25 
All 4 $269/$99 

WHITESMITHS 
·c· Compiler .... . . $600/$30 
Pascal (incl ·c·i . $750/$45 

"DATA BASE" 
FMS-80 . . $649/$4 5 
dBAS E 11 $629/$50 
Condor. $599/$30 
T.1.M.. . . . $329/$35 

"PASCAL" 
"" Pascal/MT+ . . . . $429/$30 
""Pascal/Z .. . .. $349/$30 

Pascal/UCSD . $299/$30 
Pascal/ M. $ 149/ $20 

"WORD PROCESSING" 
"" SpellGuard . . $249/ $25 

Spell Binder . $349/$45 
.- Magic Wand $289/$45 

"OTHER GOODIES" 
Tiny"C" .. .. . .. . $ 89/$50
Tiny "C" Compiler .· . $229/$50 
CBASIC-2 .. . . . . $ 89/$15 
Ne vada Cobol .. $129/$25 
MicroStat $224/$15 
Vedit. $ 99/ $15 

"" Prof Time Bill (Asyst) . $549/ $40 
"" ES0-1. . $1349/ $50 
""MiniModel $449/$50 
.- StatPak $449/ $40 
.- Micro B+ . . $229/$40 

APPLE II ' 
MICROSOFT 
Softcard . . $292 

,,,,. Fortran . . . . .. .$179 
Cobol. $574 

PERSONAL SOFTWARE 

Visicalc . . . . $ 122 

CCA Data Mgr $ 84 

Desktop/Plan $ 84 

Zork . $ 34 


PEACHTREE · 
General Ledger. . $224/$40 
Acct Receivable . . . $224/ $40 
Acct Payable . $224/$40 
Payroll $224/ $40 
Inventory $224/$40 

"OTHER GOODIES" 
Super-Text 11 .$127 
Data Factory . . .$ 129 

.- DB Master . . .$159 
Ledger Plus. .$549 

.- Charles Mann less 15% 

.- STC less 15% 

ORDERS ONLY-CALL TOLL FREE VI SA • MASTERC HARGE 

1-800-854-200j ext. 823 • Calif. 1-800-522-1500 ext. 823 
Overseas_- add S10 plus additional postage• Add S2 .50 postage and handling 
per each item • California residents add 6% sales tax• Allow 2 weeks on checks. 
C.O. D. ok • Prices subject to change without not ice. All items subject 
to availability • ®- Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Avenue, #309 • Los Angeles. CA 90028 • (2 13) 666-7677 
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+l : NEXT 
190 POK E Dl,ASC(LEFT$(FT$ , l)) : Dl=Dl+l 
200 GOTO 14 5 
201 ' 
205 REM Dl=START ADRS. OF DATA DESCR . 

DATA SET 
210 POKE Dl, 4: ' SET END OF DATA DESCR . 
220 PRINT 
230 PRINT"ENTER DATA RECORDS ." 
235 Dl=3000l:D2=31 001 
236 POKE D2 - l,2 

D2=START ADR . OF 

CODE 

240 H$="":FOR I =Dl TO Dl+l 5:H$=H$+CHR$( PEEK(I)) : NEXT : Dl 
=I 

25 0 Fl$=H$ :FOR I=l5 TO 1 STEP-l :IF RIGHT$( Fl$ ,l) <> " " T 
HEN 270 

260 Fl$=LEFT$(Fl$,I) :NEXT 
270 H$='"': FORI=DlTOD1+2 : H$=H$+CHR$ (PEEK (I)) : NEXT : Dl=I 
280 F2=VAL( H$ ) 

290 F3$• CHR$(PEEK(Dl) ) : Dl =Dl+l 
300 PRINTF1$;" ( ";F2 ;"CHARACTERS) =";:INPUT IN$ : Il=l :I 

F IN$•"END" TH EN POKE D2 ,5:GOTO 360 
310 FOR I•D2 TO D2+(F 2- l) :POKE I,ASC(MID$ (IN$,Il,l )) :Il 

•Il+l : IF Il>LEN(IN$ ) AND I l <•F2 THEN I2=I+l :FOR I3 
•I2 TO D2+(F2-l):POKE I3,32:NEXT I3:D2• I 3 : GOTO 330 

320 NEXT I 
325 D2•I 
330 IF PEEK(D l )• 4 THEN Dl•3000lt POKE D2,2:D2•D2+l:PRINT 

:GOTO 240 
340 POKE D2 ,l: D2•02+l: GOTO 240 
342 ' 
360 PR INT : PRINT"COMMAND " ; 
365 IFCI <>0 CI • 0 
370 INPUT CO$ 
37 2 IFPEEK(l4312) • 63THENHC• 0ELSEHC•l 
37 5 IF CO$• " ?" THEN 36 00 
380 IF CO$•"SELECT" THEN 50 0 
390 IF LEFT$(C0$,9 )="SE LECT IF" THEN 600 
3 95 IF LEFT$(C0$,9 ) ="DELETE IF" THEN 700 
400 IF CO$= "LOAD" THEN POKE29920,l : X=USR(0) :GOT0360 
40 5 IF CO$="SAVE " THEN POKE299 20,2:X=USR (0) : GOT0360 
410 IF CO$=" NAMES " THEN 80 0 
415 IF CO$=" APPEND" THEN 90 0 
420 IF LEFT$(C0$,9 )="CHANGE I F" THEN 2000 
422 IF LEFT$(C0$ ,7 )=" SORT BY" THEN 910 
424 IF CO$= " EXIT" THEN STOP 
440 ~RINT : PRINT " I NVALID COMMAND" : GOTO 360 
445 
500 Dl=3000l:D2 =31001 
505 RN=l 
510 G~~UB3000:FD$( RN)=Fl$ : RN=RN+l:IF ASC(Fl$)<> 4 

515 RN=l 
520 I=l 

THEN 5 

525 MS$= "": GOSUB9700 : MS$="RECORD NUMBER":GOSUB9600:MS$= 
STR$JRN) : GOSUB9700 : RN=RN+l : MS$=STRING$(20 , " - " l : GOS 
UB9700 

530 MS$=FD$(I) : GOSUB9600:MS$="= ": GOSUB960 0: I= I+l 
535 H$=CHR$(PEE K(D2)) :D2 =D2+1 
540 IFASC( H$) =1 THEN MS$= " " : GOSUB9700:GOTO 530 
545 IF ASC(H$) =2 THEN MS$= "": GOSUB9700 :GOSUB9700 :IF PEE 

K(D2)=5 THEN MS$="<END OF FILE>" : GOSUB9700 : GOTO 36 
0 : ELSE 520 

550 MS$=H$:GOSUB9600:GOTO 535 
555 ' 
600 C0$=MID$ (CO$ , 11, 244 ) : H$="": FOR I =lT016: H0$=MID$ (CO$, 

I , 1 ) : IFHO$= "= "ORHO$= " < "ORHO$= " > "THEN610 
605 H$=H$+HO$ :NEXTI 
610 HH$=H$ : MT$= "":IFMID$ (CO$ , I,l)= "= "THENMT$= "=" 
611 F5$=HH$ 
615 IFMID$(CO$ , I , l)=" >"TH ENMT$=">" 
620 I FMID$(C0$,I,l )=" <" THENMT$="<" :IFMID$(CO$,I,2)="< >" 

MT$="<>": I =I+l 
625 IFMT$= ""THEN440 
630 I=I +l 
635 MV$=MID$(CO$, I, 255) 
6 40 Dl=3000l: CT=0 
645 CT=CT+l : GOSUB3000:IFF1$=HH$THEN655 
650 GOT06 4 5 
655 H$=HH$ 
657 MS$=" ": GOSUB9700:MS$=H$ : GOSUB9600 :MS$=MT$ :GOSUB9600 

:MS$=MV$ : GOSUB9700 : MS$="" : GOSUB9700 
660 D2 =310 00 
662 FC= 0 
663 D2=D2+1 
664 GOSUB9000:IFFC=CTTHEN790ELSE670 
665 D2=D2- l :IFMT$=" ="THEN680 
666 IFMT$= " > "TH EN6 87 
667 IFMT $= " <" THEN691 
668 IFMT$= " <> " THEN696 
669 STOP 
670 IFPEEK(D2)=5 IFDLT=lGOT0 705 ELSE 360:ELSE671 
671 IFPEEK(D2-1 ) =2 THEN FC=0 
672 GOT0664 
680 IFF3 $="I "THEN IF INT (VAL (MV$) ) =INT fVAL (GF$)) THEN6 84 
681 IFF3$= " R" IFVAL(MV$)=VAL(GF$)THEN684 
682 IFF3$= "A"I FMV$=GF$THEN684 
683 GOT0663 
684 GOSUB9100:GOT066 4 
687 IFF3$="I "I FINT(VAL(GF$))>INT(VAL(MV$))THEN684 

Program continues 



688 IFF3$="R"IFVAL( GF$)>VAL( MV$)THEN684 
68 9 IFF3$•"A" IFGFS>MVSTHEN684 
690 GOT0663 
691 I FF3$="I"IFINT(VAL(GF$))<INT(VAL(MV$))THEN684 
692 IFF3$•"R"IFVAL (GFS)<VAL(MV$)THEN684 
693 IFF3$="A"IFGF$<MV$THEN684 
69 4 GOT0663 
696 IFF3$="I"IFINT(VAL(GF$))<> INT (VAL(MV$) )THEN684 
697 IFF3$="R"IFVAL(GF$)<>VAL( MV$)THEN684 
698 IFF3$= "A"IFGF$<>MV$THEN684 
699 GOT0663 
700 DLT=l :MS$= "RECORDS DELETED:":GOSUB9700 : GOT0600 
705 DST=31001 
707 Il•PEEK(DST) :IFI1=5THEN780 
709 IFI1=3 TAR=DST+l:GOT0715 
711 DST•DST+l:GOT0707 
715 DST=DST- 1 
717 Il=PE EK(DST) :IFI1=2 DST=DST+l : ELSE715 
719 BY=PEEK(TAR) : IFBY=3THEN730 
721 POKEDST,BY:IFBY=5THEN780 
723 DST=DST+l : TAR=TAR+l: GOT07 19 
730 TAR•TAR+l : GOT0715 
780 DLT•0:GOT0360 
7 90 I FPEEK(D2-1 )= 2 THEN FC =0 
792 GOT0665 
7 93 ' 
800 MS$= " " : GOSUB9700 :MS$= "FIELD NAME":GOSUB9600:MSS•STR 

ING$(10 ," " ) : GOSUB9600 :MSS="F IELD SIZ E" :GOSU B9600 : 
MSS= " ": GOSUB9600 :MS$="FIELD TYPE":GOSUB9700:MS$• 
STRING$( 42,"-"):GOSUB9700 

805 Dl=30001 
810 GOSUB 3000 
815 MS$•Fl$ :GOSUB9600:MSS=STR ING$(21-LEN (Fl$) ," ") : GOSU 

B9600:MS$=STR$(F2) : GOSUB9600 : MS$=STRING$(12 - LEN( MS 
$) , " " ) :GOSUB9600:IFF3S="A"MS$="ALPHA-NUMERIC" 

816 IFF3 $=" I"THENMSS= "INTEGER" 
817 IFF3S="R"THENMS$="REAL NUMBER" 
818 GOSUB9700 
820 IF PEEK(Ol)=4MSS="" : GOSUB9700 : GOT0360 : ELSE810 
822 ' 
900 Dl =3000l : FORI=31001T032766 :I FPEE K(I )<>SNEXT: ELSE905 
905 D2=I:MS$•"":GOSUB9700 : GOT0 24 0 
906 ' 
910 X=29610 : Y=INT(X/256) :Z=X-(Y*256) : POKE16526 ,Z: POKE16 

527,Y : HH$•MID$(C0$ , 9 ,244 ) : Dl=3000l:CT=0:GOSUB9800 
915 MS $•"" :GOSUB97 00:MSS="DATA SORTED BY ": GOSUB9600 :MS 

S=HH$ : GOSUB97 00 :MS$= "":GOSUB9700 
920 CT=CT+l : GOSUB3000:IFF1$<>HHSTHEN920 
925 RP=3100l : S=0 
930 FC=0:D2•RP 
935 GOSUB9900 
940 HLD$=GF$ 
942 IFPEEK(D2-1) =2THEN944ELSED2=D2+ 1 
943 GOT09 42 
944 FC=0 
945 GOSUB9900 
950 IFF3$="A"THENIFHLD$<=GF$THEN975 
952 IFF3$="I"ORF3$= "R"THENIFVAL(HLD$)< =VAL(GF$)THEN 975 
960 RP\=RP: S\=S 
962 POKE29653,PEEK(VARPTR(RP\)) : POKE2965 4,PEEK(VARPTR(R 

P\)+l) 
964 POKE29655 , PEEK(VARPTR(S\)) :POKE29656,PEEK (VARPTR(S\ 

) +l ) 

966 X=USR(0)
968 POKEVARPTR(RP\) , PEEK(29653) : POKEVARPTR(RP\)+l,PEEK( 

29654)
970 POKEVARPTR(S\) , PEEK(29655) : POKEVARPTR(S%)+1,PEEK(29 

656) :RP=RP\ :S•S\ :GOT0980 
975 RP=D2- FI(0) :GOT0980 
980 IFPEEK(RP) <>5THEN930 
982 IFS<>0THENS•0: GOT09 25 
985 POKE16526,225 : POKE16527 , l16: PRINT"SORT COMPLETED": G 

OT036 0 
1100 	PRINT:PRINT" IF YOU WANT TO READ A COMPLETE DATA 

BASE FROM TAPE ( INCLUDING DATA DESCRIPTIONS) , ANSW 
ER ' NO '. 

IF YOU WANT TO ENTER NEW DATA , ANSWER 'YE 
s I• II 


1105 GOTO 110 

1106 ' 

1300 PRINT 

1305 PRINT"FIELD NAME= A 1 TO 16 LETTER DESIGNATION OF 


ONE" 
1306 PRINT" CATEGORY (F IE LD) WITHIN EACH REC 

ORD . " 
1307 PRINT"FIELD SIZE= A 1 TO 3 DIG I T INTEGER VALUE SPE 

CIFYING THE " 
1308 PRINT" SIZE OF THE PREVIOUSLY NAMED FIE 

LO ." 
1309 	PRINT"FIELD TYPE= (A)LPHA FOR AN ALPHANUMERIC FIEL 

D. 
1310 PRINT" (!)NT FOR A FIELD TO HOLD INTEGE 

RS . 
1311 PRINT" (R)EAL FOR A FIELD FOR REAL NUMB 

ERS , (DECI MAL 
1312 PRINT" POINTS) . 
1313 PRINT"ENTER ' END' WHEN DONE ENTERING DATA DESCRIPT 

IONS . 

1314 PRINT 


Program continues 

,,-See List of Advertisers on page 306 

Don' t be misled by more expensive Imitations! 

This is the original Photo point light pen pre· 

!erred and supported by some of the lead ing 

software sources like, " Quality Software"- " In­

stant Software"' - "Level IV " produc ts and so on, 


Just imagine .. . 

In playing backgammon, (included) when you 

want to move a man, you just point at where you 

want to move from, then point at where you 

want to move to, and your man moves!! ! No 

more fumbling with keyboards-YEA! 


Your Photo Point package comes complete; 
• 1 Photo point light pen (of course) 
• 	 Info sheets on how to connect the pen and 


how to write your own programs 
 ~ 
ALL IN BASIC CJ 

• Two apertures 	 <( 

• AND two sensitivity settings 	 ...J 
a:i 

• A cassette tape with 4 informative programs ~ 
and games a: 

• 	 Ready to connect to your TRS-80 System. UJ 
(DOS too!) >

...J 
• Does not void any Radio Shack warrant ies Ci) 
Requirements: 
• 	 Level II basic 
• And a li ttle imagination!! 

For fast real time programming it is your lowest 

cost peripheral at s19_95 


Announcing 

NEW PEN BASIC by Steve Bjork 

Steve is one of the Best Assembly Lang. pro­

grammers around, and he has come up with PEN 

BASIC. This low memory routine w ill add 10 more com· 

mands to Level II such as PENGET which searches the 

entire screen for the pen and returns a number between 

0-1024 in about 1 sec. Plu s 9 other commands. Perfect for 

you lightware authors and NEW light pen owners 

too! . ... .. ...only s14_9s 


----------- (COUPON) --------- ­
Micro Matrix .,..sa 

P.O. Box 938 • Pacifica. CA 94044 
Send for yours NOW: (415) 355-4635 

Photopoint 
n $19.95 

Pen Basic 
City -----------St.____ n $14.95 

Zip __________ _ 

Card# ____ _ _____ Money 
Ex. CK. Order Visa MC 
Date _ __________ n n ClCl 
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LETTER OUALITY 
PRINTERS 
CE TERMINET 1200 
• 120 char/sec print rate 
• 96 char ASCII 
• 	RS-232: 110, 150, 300, 

600, 1200 baud 

•Adjustable tractor: accepts up to 13" wide 
pin feed paper 

Used in good cond ition 
Introductory Special: $795.00 

(After 4/30/81: $895.00) 

CRT TERMINALS 
LEAR SIEGLER ADM-1 
• 24 x 80 display 
• Baud rates 110-9600 
• Auxiliary printer port "-l 
• 	Character or block mode transfer 


Used in good condition 

Introductory Speclal: $495.00 

(After 4/30/81 : $595.00) 

REFURBISHED 

CENTRONICS PRINTERS 


730·1 (RS line printer II): $450 
306: $595 101/101A: $795 
103: $995 102: $1195 

All printers & term inals shipped 
fre ight collect 

CHARACTER GENERATOR 

BOARDS 


Add lowercase plus additional character sets 
to your CENTRONICS printer! 


9 X 7 DOT MATRIX: 

• 	101/101 A: $150 (includes optional set of 

your choice) 
• 779 (RS line printer I): $135 (optional set 

$15 extra) 

5 X 7 DOT MATRIX: 

• 	779 (RS line printer I): $110 (includes 

optional set) 
• All others: $95 (optional set $15 extra) 

MC, VISA, MO, PO, Check, COD 

DSE ~~9si::~8~368 

Engineerin·g 

12503 King's Lake Drive Reston, Virginia 22091 

(703) 620-2994 
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1320 	GOTO 130 
1321 	 ' 
200 0 	 INPUT"TO WHAT" ; F7 $ 
2005 MS$•"":GOSUB970 0: MS$="THE FOLLOWING RECORDS WILL B 

E CHANGED I F " : GOSUB9600 
2010 CI=l :GOT060 0 
2999 ' 

SUBR . READS DATA DESCR. FIELDS 
0 

N ENTRY Dl=CURRENT ADRS . I N DATA DESCR. ON EXIT Fl 
$=FLO NAME , F 2=F I ELD SIZE , F3$=FLD. TYPE (A , I , OR 
R) 

3000 	 H$="":FOR I=Dl TO Dl+ l 5 : H$=H$+CHR$( PEEK( I )) : NEXT : D 
l=I 

3005 	Fl$=H$ : FOR 1=15 TO l STEP-l : I F RIGHT$(Fl$ , l)<>" "T 
HEN30 15 

3010 Fl$=LEFT$(F l $,I ) :NEXT 
3015 H$="" : FOR I =Dl TO Dl+2 : 11$=H$+CHR$(PEEK(I)) :NEXT:Dl 

•I 
3020 F2=VAL(H$) 
3025 F3$=CHR$(PEEK(Dl ) ) : Dl =Dl +l 
3030 RETURN 
3031 ' 
3600 PRINT 
3605 PRINT" SELECT - PRINTS ENTI RE DATA FILE 
3610 PRINT" SELECT IF - PRINTS RECORDS WHOSE SP 

ECIFIED FIELD 
36 15 PRINT " MATCHES THE GIVEN VALUE 
3620 PRINT " DELETE IF - SAME AS SELECT IF, BUT 

DELETES 
3625 PRINT " LOAD - READ IN FILE FROM TAPE 
3630 PRINT" SAVE - WRITE RESIDENT FILE TO TAPE 
3635 PRINT " NAMES - PRINTS DATA DESCRIPTION FIE 

LDS 
3640 PRI NT " APPEND - ADD A RECORD TO END OF FIL 

E 
36 45 PRINT" CHANG E I F - CHANGE SPECIFIED FIELD 

IN ALL 
3650 PR INT" RECORDS TO GIVEN VALUE 
3653 PRINT" SORT BY XXX - SORT FI LE IN ASCENDIN 

G ORDER 
365 4 PRINT" BY FIELD XXX . (XXX=F I 

ELD NAME) 
3655 PRINT " EXIT - END PROGRAM 
3670 GOTO 360 
3671 ' 
9000 GF$• " " 
9002 IFPEEK(D2)=5 IFDLT=lTllENDLT=0 : GOT0705:ELSE360 : ELSE 

9005 
9005 IFPEEK ( 02) =lORPEEK (D2 ) = 2T l lENfC= ~'C+ 1: D2=02+1: GOT090 

20 
9010 GF$=GF$+CHR $ (PEEK (D2)) : 02=02+1 
9015 GOT09005 
9020 FORA=LEN (GF$) - 1 TOlSTEP-1 : I FRIGHT$ (GF$ , l) <> " "THEN9 

030 

9025 GF$=LEFT$(GF$ , A) : NEXT 

9030 RETURN
.9031 
9100 ' SUBROUTINE PRI NTS 1 RECORD , ON ENTRY D2 POINTS T 

0 ANY 
BYTE IN RECORD 
9101 C9•1 
9102 D5=0l : Dl=30 00l:GOSUB92 00 : GOSUB3 000 : MS $=Fl $: GOSUB96 

00 : MSS="=": GOSUB9 600 
9105 04 =02 
9110 D4 •D4- l : IFPEEK (D4) <> 2THEN911 0 
9115 D4 =D4+l:IFPEEK (04)=2MS$= "" : GOSUB9700:D2=D4+l:FC•0 : 

GOSUB97 00: GOSUB9300 : IFDLT=lPOKED4- l , 3:RETURN : ELSER 
ETURN:ELSE91 20 

9120 IFPEEK(D4)=1MS$="" : GOSUB9700: GOSUB3000 : MS$=Fl$ : GOS 
UB9600 :MS$= " = ":GOSUB9600:GOT09115 


9123 IFCI• l GOSUB95 00 

9125 MS$•CHR$(PEEK (D4)) : GOSUB9600 :GOT09115 

9126 • 

9200 Xl$•Fl$:X2=F2:X3$=F3$:RETURN 

9300 Fl$=Xl$ :F2=X2 : F3$=X3$ : Dl•05 :RETURN 

930 2 
. 
9500 IFF1$<>F5$RETURN 

9505 I FLEN(F7$)>= C9 POKED4,ASC(MID$(F7$,C9,l) ) : C9=C 9+1 : 


RETURN 

9510 POKE D4 , 32: C9=C9+l:RETURN 

9512 
 . 
960 0 IFHC=0LPRINTMS$;ELSEPRINTMS$ ; 
9610 RETURN 
9700 IFHC=0LPRINTMS$ELSEPRINTMS$ 
9705 RETURN 
9800 C=0:FI(0)=0 : FORI =300 01T031 000 : IFPEEK(I)= 4THEN98 10 
9802 H$•"" 
9805 C=C+l : NEXTI 
9810 S=C/20 : D3 =300 0l : FORI =l TOS : 03 =D3 +16 
9812 FORJ= l T03:H$=HS+CHRS(PEEK(D3)) :D3 =D3+l:NEXTJ 
98 14 D3•D3+1 : FI (I ) =VAL (HS) : HS="" : NEXT! 
982 0 FI(I)=0:FORI I =lTOI-l:FI(0)=FI( 0) +FI (I I) +l :NEXTII 
9825 RETURN 
9900 IFPEEK(D2)= 5THEN982 
9903 IFCT=lTHEND9=D2:II=l:GOT09907 
9905 D9 =D2 : FORI I= l TOCT-l: D9 =D9 +FI(II) +l:NEXT 
9907 Y=INT(D9/256): Z=D9 - (Y*256) : POKEVARPTR(H$)+1 , Z: POKE 

VARPTR(H$)+2 , Y: POKEVARPTR(H$),FI( I I) : D2=D2+FI(0) : G 
F$=H$:GOSUB9020:H$=" " 

9915 RETURN 
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More power to you. 

Disk drives, hardware and software- now more affordable and more available! 

NOW IN STOCK! 
MODEL Ill DISK 

CONTROLLER BOARDS! 
All retrofit packages include 
circuitry, power suppl ies, 
mounting brackets, cables and 
everyth ing required to tu rn your 
Model Ill into a reliable, disk-
based system. 100% compatible 
with Radio Shack hardware! 

AM-1 - Supports 4 sing le-sided , 
double-density 51/4- inch disk 
drives . . . . . . . . . . . . . . . . . . . . $445 
AM-2 - Supports 4 double-
sided, double-density 5114_inch 

$disk drives · · · · · · · · · · · · · · · · 545 
AM-3 - Supports 2 internal 5114 ­
inch single-sided, double-density 
disk drives and 2 external 8-inch 
single-sided, double-density disk 
drives . ... . ............... $645 

TRS-aon• SOFTWARE 
MAKE80© 
Converts standard 35 or 40 track 
diskettes into 80-track-readable 
diskettes ............... $14.95 
Model Ill TRSDOS 
40-track Model I ll TRSDOS & 
manual .. . ... .. . . ..... .. ... $20 
80-track Model Il l TRSDOS & 
manual .................... $35 

Complete Service Center: 

Speedy repairs, including modified 

TRS-80's. 

New Store Hours: 

Monday-Friday 10-6, Sat. 10-5 


'"TRS-80 is a trademark of Tandy Corp 

.-See List o/ Advertisers on psge 306 

SPECIALS! 
SAVE ON COMPLETE 

DISK DRIVE PACKAGES! 
5114-inch drives 
40-track MPI 51 with case, 
power supply and extender 
cables . .. .............. $320 
80-track MPI 91 with case, 
power supp ly and extender 
cable · · · · · · · · · · · · · · · · · · $425 
Dual-headed 80-t rack drive 
with case, power supply $550 

8-inch drives 
Single Siemens 8-inch drive 
with single case & power 
supply ................. $695 

TEAC DISK DRIVES­
THE BEST WE'VE SEEN TO 


DATE! 

Teac 40-t rack disk drive 


Call for our low price! 
Teac 80-track disk drive 

Call for our low price! 
PRINTER SPECIAL! 

Epson MX-80 Pr inter 

Call fo r our low price! 

The power behind 

the drivese> 


,,,. 452 

A.M. ELECTRONICS, INC. 
3366 Washtenaw Ave. 


c:iCJ Ann Arbor, Michigan 48104 Ill 

(313) 973-2312 


NEW TRS-aon• MODEL 111! 
NOW WITH DISK DRIVES! 

Model Ill with dual 80-track disk 
drives-704K of reliable disk 
storage on only two drives! 
• 	 Features two double-density 

80-Kt rRacAkMdrives 
• 	48 
• 	 Includes A.M. Electronics 

controller board and ve rsatile 
MAKE80© prog ram 
c I t d t• omp e e, rea y- o-run 

$Now on ly 2295! 

The Ultimate Small Business 
Computer: Model Ill with four 
dual-headed 80-track disk drives! 
• 	 Features fou r drives 
• 	48K RAM 
• 	2.8 Megabytes reliable disk 


storage 

• 	 Includes A.M. Electronics 

controlle r board and versatile 
MAKE80© prog ram 

• Complete, ready-to-run 
Now only $3,7951 

CASES & POWER SUPPLIES 
51/2-inch enclosures 
Single drive un it case and power 
supply ..... .. .. ........ .. .. $85 
Dual drive unit case and power 
supply ... . ..... .. . . . . .. .. . $120 


(E.iender cables $15 each extra) 

8-inch enclosures 
Single drive unit case and power 
supply ........ . .... .. ... . . $150 

Attention OEM's & Distributors: 
Call us for details on our attractive 
pric ing ! 
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APPLICATION 

Get yours from those old pennies you've been squirreling away. 

Two Cents Worth 


Jack Clayton 
15 Walnut Ridge Rd. 
Stow, MA 01775 

Penny ante poker, pocket cleaning, thrift, 
whatever-each of us has at one time 

or another stashed away pennies. Maybe 
they are worth a litt le more than face value, 
but, more likely, not. 

Here is a simple program for the TRS-80 
Level II to evaluate old pennies. It will keep 
the kids happy and maybe make a buck or 

two for you. It's simple to operate. After the 
title is displayed a one-page history of the 
Lincoln penny and a few programs remarks 
follow. Your penny's dates with mint iden­
tification are entered normally. 

Any coin with a value greater than a 
dollar is noted. Finally, the coin is iden­
tified with its value and a summation of all 
the co ins analyzed is displayed. The pro­
gram loops when any key is depressed to 
the next coin. 

Data is input from data lines that have 
been numbered, for easy identification, 

relating to date. This makes updating 
easier, but it costs a little run time. Since 
fewer old coins are around, you can pick up 
speed if you inverted the dates i.e. late date 
fi rst, early date last. 

The coin values are not the latest, but 
they are close enough. The last word, as 
noted in the program, rests with a reputable 
dealer-which I am not. 

Input time is short, so it's easy to set up 
and use. 

Finally, for those cheapos, like myself, it 
will run on the simplest of systems.• 

Program Listing 240 IF D$=Y$ THEN 250 ELSE 230 
250 S=S+V 

5 CLS: PRINT CHR$(23) :PRINT@ 460,"GET YOUR PENNIES WORT 260 I F V >=l THEN 27 0 ELSE 280 
H" 270 PRINT : PRINT"THIS COIN IS SPECIAL . GET IT APPRAI SED! 

10 FOR I =0 TO 127 : SET (I , 7) : SET (I , 4 0) : NEXT 
20 FOR I=0 TO 2000 : NEXT 280 PRI NT:PRINT"THE VALUE OF THIS "; D$ ;" COIN IS : "; 
30 CLS : PRINT TAB ( 28) " SUMMARY " : PRINT 290 PRINT USING A$ ; V 
40 PRINT"THIS PROGRM1 EVALUATES THE LINCOLN HEAD PENNIE 300 PRINT: PRINT "YOU HAVE SAVED "; 

S , DATED 1909 TO 310 PRINT USING A$;S; 
50 PRI NT"PRESENT . THIS COIN WAS DESIGNED BY VICTOR D. B 320 PRINT" WORTH OF PENNIES . CONGRADULATIONS ! " 

RENNER TO 330 PRINT : PRINT "TO CONTINUE PRESS SPACE BAR" 
60 PRINT"COHMEMORATE LINCOLN ' S 100TH ANNIVERSARY. HI S 340 B$=INKEY$:IF B$= ""THEN 340 

NI TIALS APPEAR 342 CLS : GOTO 170 
70 PRINT"ON THE 1909 AND 1909S I SSUES .": PRINT 344 PRINT@ 192, "SORRY- CHECK THE DATE AGAIN, TH IS ONE IS 
80 PRINT" PRICES USED IN TH I S PROGRAM ARE APPROX IMATE FO NOT LI STED 

R COINS IN 346 FOR I=0 TO 1500 : NEXT 
90 PRI NT "GOOD CONDITION--!. E. --SIGNS OF WEAR , DETAIL OF 348 RESUME 350 

HAIR & EARS 350 CLS : GOTO 170 
100 PRINT"GONE . YOURS MAY BE WORTH MORE OR LESS--CHECK 190 5 DATA 1909, . 25 ,1909VDB,l. 5 , l909S , 24, 1909SVDB, 115 

WITH YOUR DEALER . 1910 DATA 1910 ,. 15 ,1910S,6 ,1911,.15,1911D,2 , 1911S,9,1 91 
110 PRINT : PRINT"FOR UPDATING DATA (CURRENT PRICE REVIS! 2,. 15 ,19 12D ,2 .5,1912S,7. 5,1913,. 15 ,1 913D ,l. 25 ,1913 

ONS) DATA LINES S , 5 ,1914 ,. 15 ,1 914D ,4 0 , 1914,. 2 
120 PRINT"AND DATES RELATE ON FIVE YEAR INTERVALS (1909 1915 DATA 1915,. 4, 1915D,.4, 1915S ,5,1916, . l ,1916D ,. 2, 191 

D, LINE 1905- 6S,.45,1917 ,. 2,1917D ,.15 ,1917S, . 2,1918 ,. 15 ,1918D ,. 
130 PRINT"l941, LINE 1940 ETC . ) ." 2,1918S , _2 , 1919 ,. 15 ,1 919D ,. 2 ,1919S, .2 
140 PRI NT "THIS IS FOR FUN--- so ENJOY 1920 DATA 1920, . 15 ,1 920D ,.4,1920S ,. 2,1921,. 2,1921S, . 45 , 
150 FOR I=O TO 20000 : NEXT 1922,35,1922D , 4 . 5 ,1923 , _l5 , 1923S , l . 25 ,1924,.15 ,192 
160 CLS : A$= " $$1### .##" 4D,8 , 1924S , .45 
170 PRI NT @ 19 2,: INPUT"TYPE DATE AND MINT I.d . (NO SPACE 1925 DATA 1925 ,.15,1925D , .2,1925S ,. 2, 1926,.15 , 1926D , .2 , 

- I. E. - 1909S , 1909VDB) " ;D$ 1926S , 2 . 75 , 1927, . 15 ,1 927D ,.15 , 1927S, . 3,1928,.15,19 
175 RESTORE 28D,.15,1928S, . 3,19 29 , .15 ,1929D, .1 5 ,1929S,.15 
180 C=VAL (D$) 1930 DATA 1930 ,. l ,1930D ,.1 5,1930S , .15 , 1931,. 2 ,1 931D,2. 3 
185 IF C>l982 THEN 344 S , 1931S , 24,1 932 , l , 1932D, . 5 ,1 933 ,. 5 ,1933D , l . l ,1934, 
190 IF C >=1959 THEN V= . 01 ELSE 210 .l, 1934D,.15 
195 FOR I=lT0100 :NEXT I 1935 DATA 1935 ,.l, 1935D,.l,1935S , .l ,1936, . l , 1936D, .15,l 
200 GOTO 250 9 36 S , • 15 , 19 37 , • 1, 19 37 D, • 15 , 19 37 S , . 15 , 19 3 8 , . 1, 19 3SD 
210 I F C >=1944 THEN V= .02 ELSE 230 ,. 25 ,1938S ,. 4 ,1939 ,.l,1939D, . 3,1939S ,. l 
220 GOTO 250 1940 DATA 1940,.l,1940D,.05 ,1940 S,. l,1941, . l , 19 41D,.l,l 
230 READ Y$ , V 941S ,. 15 , 1942, . l , 19 42D, . 05 , 1942S,. l , 1943 ,.15,1943D 
235 ON ERROR GOTO 34 4 '. 25 ' 1943S,. 25 
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Mini-Disk Storage Systems for TRS-80* Computers 

Ac-cess ..• 


Offers More. 

Charges less. 


Company / Drive Mode l 

40-TRAC K DRIVES 
Access Unlimited 

AFD-100' 
AFD-100F1 

MTI 
TF-5 

Midwest Comp. & Per. 
MPl1B 51Check this llne-by-llne com­ Aerocomp 
Mdl 40 1 parison of Access 5-inch CPU Shop 
CCl-100 

AMI
mini-disk systems for Mod­
el I and Model Ill computers. 40-track 

80-TRACK DRIVESNobody offers more ben­
Access Unlimited 

AFD-2001efits, better service or lower 
prices. AFD-200F' 

MTI . 
TF-8 

Aerocomp 
80-tk mdl 

CPU Shop 
CCl-280 

AMI 
80-track 

1 As advert1seo m 80 M+crocomputing, Jan 1981 

Use your brand new AFD drive system for up te 15 days. If you're not 
completely satisfied , pack it in the original shipping container and send it 
back to Access. We'll refund the price of the system (less sh1pp1ng 
charges), no questions asked. (No refund for misuse or improper 
handling.) 

Operating burn-in test - too 
Every drive that leaves Access is not only 100% electrically tested and 
double-checked for mechanical alignment, but it is also given a full 48­
hour operating burn-in test. You'll find a test list - checked and signed by 

Software galore! 
Games. Business programs. System software. We sell many of 
the best TRS-80" Model I and Model Ill programs, and at com­
petitive prices. Make Access Unlimited your one-stop shopping 
center for all of your TRS-80* software, hardware and accesso­
ries. Save big! Call our toll-free order number, 1-800-527-4196t 
for free descri tive literature . 

USE YOUR CREDIT CARD AND SAVE! VISA AND 
....._MASTER CARD CHARGES ARE NOT DEPOSITED UN-..olllllil 
,....T IL THE DAY YOUR ORDER IS SHIPPED. CALL NOW"""lllllll 

TOLL-FREE, 1-800-527-4196t . 
the DOUBLER™ 

Percom's new plug-in adapter for your Expansion 
Interface stores almost twice the data on a diskette 
track as a single-density system. You can store up to 
four times more data - depending on the type of 
drive - on one side of a diskette than you can store 

1 using a standard Model I mini-disk drive. Other 
• features : Reads, writes and formats either single or 

double density minidiskettes. • Runs TRSDOS', 
NEWDOS+ * Percom OS-80™ or other single-density software without 
changing either software or hardware. Switch to double-density when 
convenient. • Includes DBLDOS"', a TRSDOS' compatible double­
density operating system. • Includes on card , high-performance data 
separator circuit • Installs without rewiring or trace cutting. • Introductory 
price. including DBLDOS and format conversion utility, only $219.95. 
.... Permits Model Ill software to be read on Model I computers. ~ 

one of our competent technicians - in the drive carton. If a drive has latent 
defects, the burn-in life test will weed them out. The drives we ship just 
keep on running. And running. And running . 

About our warranty 
Venus de Milo has about the right number of fingers to count our warranty 
returns. Nevertheless, your new drive system is covered by our compre­
hensive 90-day limited warranty. The details are spelled out in the illus­
trated users manual included with each AFD drive syster:n. 

DATA SE ARATOR™ 

This PC board plug-in adapter for the TRS­
80" virtually eliminates data read errors 

(CRC error - Track locked out!) which 

occur on high-density inner disk tracks, a 

problem that has plagued TRS-80* sys-
terns. The Percom Data Separatorr"' is in­
stalled in the Expansion Interface without modifying the host 
system. Caution: Opening the TRS-80* Expansion Interface may 

t-v_ ._...... e limit-.......,....-a'--arrant'- $.-9 .9.-_______ 

. 

-toid th.-_ _ _ ed 90-d ... w.;._ ..._ :,.;; 2.;....5. 
Disk System Interconnecting Cables 
Improvement over RS cable design places drive 0, which includes the 
cable termination, at the end of the cable to eliminate the reflected noise 
of an unterminated cable. Better data integrity. Prices: 

Two-Drive Cable. . $24.95 
Four-Drive Cable . . . . 34.95 

Power Line Filter 
115/250 V, 50-400 Hz. Instructions included for easy installation in stan­
dard mini-box chassis: $19.95 
Mlnldlskettes (Double-Density rated) 

10 Disks in a convenient plastic organizer box ... . . _. . . . . $34.90 
Single Disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... 3.49 

Disk brlve ID Tabs 
1" x 11/." sell-adhering plastic d rive identification tabs. Compatible silver 
with engraved black drive number. Two tabs (Nos. 0, 1 ): $2.50; three tabs 
(Nos. 0, 1, 2): $3.25; fou r tabs (0. 1, 2, 3): $4.50. 

Formetted Dlakett• 

Price Storaae Caoac ltv 100% 48 h r. Trial 
1/ Fllnnv Dbl-Densitv Sol-Oen1ltv Tested Burn-In Warranty Period 

S295 00 
32900 

3S900 

32 1 00 

349 9b 

314 00 

325 00 

42995 
449 95 

63900 

45995 

429 00 

56000 

no 180 Kbytes 102 Kbytes yes yes yes yes 
yes 360 Kbytes 204 Kbytes yes yes yes yes 

no ? ? 7 7 7 no 

no 7 102 Kbytes 7 7 yes no 

yos ? ? yes ? yes yes 

no ? 102 Kbytes ? 7 yes no 

no ? ? ? ? ? no 

no 368 Kbytes 205 Kbytes yes yes yes yes 
yes 736 Kbytes 410 Kbytes yes yes yes yes 

no ? 200 Kbytes 7 ? ? no 

yes ? ? yes ? yes yes 

no ? 204 Kbytes ? ? yes no 

no ? ? ? ? ? no 

How to Order Order by calling Access Unlimited toll-free on 1-800-527-4196t. 
Mail orders also accepted Orders may becharged to a VISA or MasterCard account or paid by a 
cashier"s check. cenif1ed check or money order. We accept COD orders w11h 25% deposit Sorry. 
we cannot accept personal checks We pay shipping and insurance charges on orders over 
$1.000.00 Add approximate insurance and shipping charges lor under $1,000 00. If in doubt 
about these charges. ask when you call 1n your order Texas residents include 5% sales 1ax. 
Minimum order $20 00. Allow 2 to 4 weeks !or delivery t Texas residents call (214) 494-0206. 

,..229ACCESS UNLIMITED 
315 N. Shiloh· Ste. 0 1 · Garland, TX 75042 


1214) 494-0206 


T trademark of Access Unlimited Company. 'RADIO SHACK and TRS-80 are trademarks of Tandy Corporation. T"'trademark of Percom Data Company, Inc. ; trademark of Apparat Corporation. 
ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE AND ALL OFFERS SUBJECT TO WITHDRAWAL WiTHOUT NOTICE. 
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TWO USER 

MULTl-TASRING 

$89 TS HARE VI. 3 


A SPLIT PERSONALITY FOR YOUR 

TRS - 80 MODEL I 


e 	 Interrupt driven executive patches to parent operating system 
NEWDOS 2. 1 or TRSDOS 2.3. 

e Allows two act ive users to share a single TRS-80. 

e Execute BASIC or MACH INE LANGUAGE (above 7700 Hex). 

e Joi nt access of disk fi les. 

• 	 Second user ties to HOST via m odem, termina l, or 2nd TRS-80. 
• 	 Opt ions for Expansion Interface, RS-232, TRS232, or HUH 

interface. 
e 	 SIMPLEX MODE for non serial-port users. Requi res only a 

printer to act as second "screen". Jobs share the keyboard 
und er u ser control. 

• 	 CONF IGURE UTILITY partitions memory usage and selects 1/0. 

TRS-80 tm Radio Shack /Tandy Corp. 

NEWDOS tm Apparat, Inc. 

TRS232 tm Small System Software 

HUH tm Californ ia Computer Systems. 


_,,_ ...- ., ~ . .. 
.,>; 	 .... . ,.,_....~, 

$49DBMS 
MULTl - FEATURE DATA MANAGER 

e Up to 20 user defined fields. 
• Files extend across mult iple d iskettes. 
• Supports up to four dr ives. 

e Au tomatic single drive disk mount requests. 

• Four data types and computational fields. 

e Flexible REPORT GENERATOR. 

e Fast assembly language sorts. 

e MULTI-F IELD sorts and searches. 

e Keyed access on any sorted field. 

e Indexed relations between files. 


TO ORDER 
203 ARDEN STREET .... 20• 

GLENDALE, CA 91203 
(213) 649-0369 

Why Do Professionals Prefer 

BECAUSE 
• Unique software • Technical support • Ou1ck 
delivery • Es1abl1shed company • Release 2 
CPt M • tsorne packages under UNIX ' and TRS08S~} 
• Ouahty soflware • In-house e•pen1se • Fas1 
respanse • User orienlahon • Compe1111ve prices 
• Customer service • \krtJatim•• media • Onyx 
hardware (CP/ M and U NIX versions) 

Business 

BECAUSE 
Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call· (7 14) 848-1922. 

• 	 NEW RM/ COBOL ' 1ppllc1tlons: 
• Order Entry/Inventory • Recelvablet • P1y1ble1 • 
General Ledger • F ln•ncl•I M odetlng • Client Account­
ing-and more on the way! 

• NEW CBASIC2' applications: 
• REAP (Real Est1le Acq uisition P1ck1ge). 

Medical 
Real Estate 
Computer Systems Software from Cybernetics? 

RM/ COBOL-The now atondord tor m icrocomputer COBOL!! The only COBOL 
tor CP/M (1110 on TRSDOS & UNIX) with allernate keya (multi-key ISAM). CRT 
acreen h1ndllng, lnt1rectlve debug, and the mott u1eful Level 2 features. Comp1t ­
lble wllh RSCOBOL'-bul runa l1tler. 

Plu1 ex1st1ng C BASIC2 packages 
APH (Automated Patient H istory) 

Osborne & Assoc - Payroll • Payables1Rece1vables • General Ledger 

NA08 tName and Address) 

PMS (Property Managemen t System) 


Inqu ire lor detail• 
Trademarks of 'Ryan-McFarland Corp . Compiler Systems Inc 01g1tal Researcn 'Bell 
Telephone Laboralooes. Inc .. "'Tandy Corp . -verbatim. Inc . Cybernet ics. Inc . 'Struc· 
lured Systems G roup. Inc . 'Small Business Appllcat1ons. Inc 

TRS-80'. Mo del II CP/M-The !H iett Mod II CP/ M wllh lhe most tealures. Out­
1tandlng teaching documentation for newcomers to CP/ M, multiple CRT emula­
lion, down lo1dlng p1ck1ge, suppo rt tor CORVUS 10 Mb hard disk. Many 1ddl­
tional user-or iented features. 

And system software packages 
M AGIC WANO ' Ed1t1ng/ Word Processing 
CBASIC2 Compiler BASIC 
OSORT· Soll Merge Package 

8041 Newman Ave. Suite 208 
Hunungton Beac h. CA 92647 
(71 4) 848-1922 
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REVIEW 

You 've heard all about it, 
now read all about it-including the latest zaps. 

NEWDOS-80 


Allan J. Domuret 
7825 Willowcrest Way 
Fair Oaks, CA 95628 

NEWDOS·80 
Apparat, Inc. 
Denver, CO 
$149 

After long anticipation, NEWDOS-80 has 
finally arrived. And an impressive pack­

age it is. 
I hope to provide enough information for 

those of you who have not yet purchased 
NEWDOS-80 to help you decide whether or 
not your life depends on owning it. I also of· 
fer current and potential users a bit of 
operational guidance and fixes for minor 
difficulties I encountered. Just to be sure 
there is something for everyone, Table 1 
provides some zaps that should prove use­
ful, even if you are already an expert on 
NEWDOS-80. 

Documentation 

The first surprise on receipt of the NEW­
DOS-80 package (N80) was the quantity of 
documentation, which comes bound in an 
attractive brown notebook. A quick count 
revealed 96 double-sided pages. 

The handsome packaging and quantity 
of the documentation is a breakthrough for 
Apparat, which has been better known for 
the quality of their software than the clarity 
of their documentation. 

When first getting started with N80, the 
novice will find it as easy to use as TRS­
DOS, if the standard TRSDOS commands 
are used exclusively (The COPY and BACK­
UP commands are slightly different and 
more complicated than the TRSDOS com­
mands.) There are also new and complex 
functions to keep the pseudo-experts busy 
for awhile. 'Nutt said. 

Specialties-SYSTEM 

N80 permits the DOS itself to be custom­

ized to fit the many different hardware con­
figurations currently possible for the 
TRS-80. For example, using the new 
PDRIVE command it's possible to define 
your DOS for disk drives having 01 to 96 
tracks, and almost any combination of 5 or 
8 inch drives. (This magic cannot be worked 
without appropriate hardware attachments. 
N80 only supports the hardware bolted on 
by the user.) It is also possible to define the 
Omikron eight inch drive system or the 
Lobo expansion interface to N80 DOS. Pro­
visions are made for future hardware adap­
tations by leaving space for additional 
customizing codes. 

The directory can be expanded up to 
three tracks to accomodate extra files. For 
those of you who have 77 track (or more) 
drives, and the standard single track direc­
tory doesn't have enough capacity tor the 
numerous files on the diskette. The direc­
tory track can be relocated on the diskette, 
if desired. (I often wondered if having the di­
rectory on track one rather than track 17 
(decimal) would be more efficient in terms 
of reducing disk head travel. Now I can find 
out). 

The new DOS SYSTEM command (not the 
same as BASIC's SYSTEM command) can 
be used to customize certain DOS func­
tions. Some of the more interesting are: 
passwords, enable or disable; BASIC run­
only mode, enable or disable (protects BA­
SIC code from unauthorized access by com­
puter operators); lowercase hardware, in­
stalled or not installed; BREAK key, enable 
or disable; DEBUG, enable or disable; and 
many more. No manual zaps are required­
just follow instructions for the DOS SYS­
TEM command and everything else is pretty 
much automatic. 

I initially experienced some difficulty get­
ting my DOS SYSTEM command to work. 
The solution is to enter the command as fol· 
lows: SYSTEM,USD:1 AA= N. The USO (Use 
System Disk parameters) evidently serves 
as a password until such time as they are 
disabled by the appropriate SYSTEM com· 

mand. Unless I was init ially doing some­
thing wrong, this was not immediately ob­
vious to me. 

DOS commands 

MINI-DOS and DOS commands via the 
2.1 CMD functions are beauties. MINI-DOS 
and CMD are actually two ways of bringing 
up DOS commands. 

The operational distinctions between 
DOS and BASIC become blurred as it be­
comes possible to execute most DOS li­
brary commands at almost any time, f rom 
almost any program. (Library commands 
are the usual commands such as DIR, 
DUMP, FREE, CLOCK, etc. Not included are 
the commands that cause a program to ex­
ecute). 

The BASIC CMD function works as it did 
in NEWDOS 2.1, but has been expanded to 
allow more DOS operat ions. N80 performs 
some checking functions to help prevent 
the DOS command from c lobbering the resi­
dent BASIC program and its variables. 
SUPERZAP (now in machine language) and 
DIRCHECK can be exercised f rom BASIC 
without clobbering BASIC operat ions, vari­
ables, or programs. 

Here is an interesting t rick t hat can be 
worked in BASIC: 

10CLS 

20 CMD'"SUPERZAP'": REM (DIRCHECK is another possi· 
bili ty) 

30CLS 

40 PRINT ·· Finished'" 

When finished with SUPERZAP (or DIR­
CHECK), exit with SUPER7..AP's EXIT com­
mand or DIRCHECK's character 'N'. SU­
PERZAP and DIRCHECK imply that they 
will exit to DOS, but both will return to BA· 
SIC if called up from BASIC, as this mini­
program demonstrates. 

Many unique appl ications can be found 
for CMD operations from BASIC. 

The N80 documentation best explains 
MINI-DOS purpose: "There are many times 
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"How about calling up a 

DIRectory from Scripsit? Simple." 


when, during the execution of a main pro­
gram, the operator would like to interrupt 
the main program, execute one or more of 
the DOS library commands, and then .re­
sume main program execution without any 
change having occurred in the main pro­
gram's state during the interruption. To ex­
ecute MINI-DOS, simultaneously press the 
'DFG' keys (but not during disk 1/0), and ex­
ecute the DOS command. Any DOS library 
command can be Issued except APPEND, 
CHAIN, COPY, FORMAT, PDRIVE, and SYS· 
TEM. Single file copy can, however, be ex· 
ecuted with the MDCOPY command." 

How about calling up a DIRectory from 
Scrips It? Simple. Move the cursorto the end 
of the text file (to prevent the DFG keys from 
overwriting Scrips It text when pressed) or to 
the command position with the break key 
(preferred over the former method), press 
the DFG keys to bring up MINI-DOS, then 
enter DIR: 1. Enter MORET to return toScrip­
sit. Yes, Tandy, Apparat bailed you out 
again! The inability to manipulate directory 
files, a major Scripsit weakness, has been 
compensated for. 

Modem users addicted to ST80D or 
ST80111 (by Lance Micklus): Its inability to 
call a directory is no longer a problem. Use 
MINI-DOS to perform a DIR, KILL, or what­
ever without disturbing the main program. 

Want to check diskette free space before 
writing Scripsit, Pencil, or ST80111 text to it? 
Or kill a file while in Scripsit or ST80111 to re­
lease space on a full disk? How about re­
naming a file? No problem. Want to exit 
Scripsit without reaching for the hidden RE­
SET button because you have fat fingers 
that won't fit into the little cavity? Enter 
MINI-DOS, then enter BOOT. Great! 

Other Magic 

There are ways to manipulate your break 
key: N80 has a BREAK command to enable 
or disable the break key. Very handy if you 
have one of those silly BASIC programs 
that disables the break key. 

A subtle but powerful feature has been 
added for bringing up DEBUG: simultane­
ous depression of the 123 keys will summon 
DEBUG at any time. This is a handy way to 
get into the innards of a BASIC program 
that disables the break key to prevent the 
program from being listed. DEBUG can also 
be activated in the midst of a machine lan­
guage program, as long as memory require­
ments of the program and DEBUG don't 
conflict, and the target program does not 
assume control of the keyboard Device 
Control Block (DCB) at 4016 hex. 

The CHAINing command exercises a ser­
ies of DOS or BASIC commands, or makes 
automatic inputs to a BASIC program. The 
functions are similar to the BOOTSTRAP or 
COMPROC (from Racet Computes) pro­
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grams. One important difference is that 
BASIC can implement a CMD "CHAIN" in· 
struction which will then activate a prede· 
termined sequence of inputs td BASIC. 
Think of it as automating the keyboard. 

A nice feature of the N80 CHAIN com­
mand is that a wasteful five-sector (one 
gran) file Is not necessarily created for each 
CHAIN file. Append a number of CHAIN 
command strings Into one file, then access 
only the one that Is needed. 

The documentation provides a wealth of 
technical Information for making use of 
NSO's Internal Instruction code. As an ex­
ample, a DOS CALL machine language rou­
tine Is provided which allows the Incorpora­
tion of DOS commands Into your programs. 
Want to use RSM2D to LOAD a file Into 
RAM? You can do It with a dozen bytes of 
code. How about creating your own SYS­
20/SYS file? The documentation explains 
how. Apparat's no secrets marketing ap­
proach is genuinely refreshing. 

Disk BASIC, like N80's DOS, is a com­
plete rewrite. BASIC still works as it always 
did, and there appear to be no BASIC pro­
gram incompatibilities. Significantly, Disk 
BASIC has been upgraded with a number of 
fascinating enhancements. 

In addition io being able to RENUMber a 
BASIC file, it is now possible to move pro­
gram lines around within the program. REF 
(variable and line number cross referenc­
ing), improved scrolling, and CMD, as imple­
mented in NEWDOS 2.1, are still available. 

In BASIC run-only mode, the BREAK and 
CLEAR keys are disabled and BASIC will 
not accept direct statemen~s from the oper­
ator. In business applications, this keeps 
the computer operator from gaining access 
to unauthorized files or from manipulating 
the program itself. Apparat thoughtfully 
made it possible for a BASIC menu program 
to LOAD or RUN another BASIC program. lh 
other words, it is possible for a BASIC pro­
gram to call up another program or data file 
with imbedded commands, but the comput­
er operator cannot do this directly from the 
keyboard. When turned on, the computer 
boots up and goes directly to the selected 
program. The operator has no control other 
thah to operate the program as intended by 
the boss. Of course DEBUG and MINI-DOS 
can also be locked out to further frustrate 
the operator. 

A number of wonderful new BASIC disk 
Input/Output (1/0) enhancements are imple­
mented. Briefly, disk record lengths can be 
up to 4096 bytes long instead of the old 256 
byte maximum. Disk files can be created 
and accessed in a variety of ways, allowing 
manipulation of file data in almost any con­
ceivable format, from a single byte to a 4096 
byte record, using fixed length files or var­
iable length files. These new disk 1/0 op­

tions are available via five new BASIC file 
types which are classif ied in two major 
groupings: f ixed item files and marked item 
files. 

But the reader is cautioned: Apparat in­
troduces new and esoteric terminology 
which makes things difficult for the novice. 
To make It easier, N80 Includes a sample 
program which Is accompanied by a tutorial 
chapter In the documentation, to help the 
new user aldng. This b~g l nner's approach, 
plus an alphabetlzed dictionary, eases the 
operator gradually and palr:ilessly Into a 
very powerful set of disk 1/0 functions. 

The operator Is walked through the pro· 
cedures, step by step, for creating and us­
ing the new BASIC files. Analogies are 
made to the traditional sequent ial and ran­
dom file operations. With patience and 
practice, a whole new world of disk 1/0 ma­
nipulation becomes possible. 

Your old BASIC Illes are compatible with 
N80, and it is still possible to create the 
"standard" sequential and random fi les 
with it. 

Areas of Incompatibility 

There is ho way in ,t he world to maintain 
total compatiblity with existing software, 
especially when machine language pro­
grams direct ly access non-standard sub­
routines within the guts of the DOS soft­
ware itself. 

Apparat acknowledges the few, minor in­
compatibilities in N80, and they provide the 
necessary zaps or guidance, where applic­
able, to compensate for them. If and when 
new problems arise, I feel certain that f ixes 
will become avai lable. It appears at the 
present t ime that NSO's incompatibilities 
are trivial. 

The following is a brief description of real 
or potential incompatibil it ies, as listed in 
the N80 documentation. 
•User routines which are driven by the 
25ms TRSDOS or NEWDOS 2.1 interrupt 
must be modified to work with N80. The N80 
documentation explains the patches neces­
sary to correct potential problems. To my 
knowledge, the on ly commerc ial programs 
that might experience interrupt problems 
are spoolers and despoolers. 
• There is a compat ibi lity problem wi th 
ST80111 and with the Microsoft FORTRAN 
package, including the MACR0-80 assem· 
bier, but Apparat provides the necessary 
zaps to make these programs compatible 
with Nao. 
• Enabling or disabling the break key was 
formerly accomplished by chang ing the ad­
dress at 4313 hex. The new address to ac­
complish this is 4369 hex. The procedure is 
explained in t he N80 documentation. 
•The same NEWDOS 2.1 incompati bility 
involving NEXT and EOF in the FCB (file 



MODEL II 

26-4002 
64K 1 Drive 

$3440.00 

26-4160 1 Drive Exp .. . ..... $1034 .00 
26-4161 2 Drive Exp ...... . .. 1574.00 
26-4162 3 Drive Exp .. . . .. . .. 2114.00 
26-4530 Scripsit II . ....... . ... 265.00 
26-4512 Profile II. ......... . . 162.00 
26-45 l l V is icolc II. ... . . ..... 265.00 
26-4501 Gen Ledge r ......... 180.00 
26-4506 Mail List. . .... . ...... 72.00 

PRINTERS 

CEnTRDnlC:S 

BEST PRICES 
Fast 100 CPS Centranics 
730-1 A Printer............. $577 .00 
Text Quality Centronics 
737 -1 Printer . . .. ... .... .... $737.00 

$DISCOUNT$ 
MODEL Ill 

TRS-80® DEALER A301 

COMPUTER SPECIALISTS 

CALL US. .. 
SAVE MONEY 
We carry the full line of TRS-80 Computers . All 
other R.S. software, furniture, and accessories 
at discount from catalog price. We stock most 
items to assure you fast del ivery and save you 
money. 

26-1 140 Expansion Interface ..... ••...• ... . •... . .. $249 .00 
"26-1141 16K Ex p. Interface....... • .... • ... .• .. .. .. . 359.00 
26-1142 32K Exp. INterlace...... • ........ . • ...... . 469 .00 
26-1145 RS232C Board.. . ........ . .... • ........ . .... 84 .00 
26-11 60/ 1 Mini Disk Drive...... . .... • .. .. . . .. . . .. . 419.00 
26-1563 Scripsit-Disk........ . ... •....• . ... . .. . .. ... 79.00 
26-1566 Visicalc....... . .. . ..... . . ... .. .. . . .. .. .... 83.00 

* * * * * • PRINTERS• * * * * * 

26-11 55 Quick Printer ... . ....... . .......... . . • . .. . 187 .00 
26- 11 67 9 1/, Dot Matrix Printer.... . ..•... . •. .. •. . .. 360.00 
26-1166 Line Printer VI. .......... . .. • ..... .. ..... 1080.00 
26-1158 Daisy Wheel II. ........• . ...•.... . .. . •... 1799.00 
26-1165 Line Printer V . ....•........•. . . .•.. . .. . .. 1710.00 

Pocket Computer 

26-3501 1.9K P.C. . ... . ... .. . $221 .00 
26-3503 Cassette IF. . ... .. .. .. 45.00 
14-812 Reco rde r .......•.. . . .. 72.00 

:__· · . ·---····­
26-1061 4K I. . . . .. . .... .. $629.00 
26-1062 16K Ill. ... .. ..... 865.00 
26-1063 32K Ill 
W / 2 Dr ives. RS232 ....... 2225.00 

COLOR 

26-3001 4K.............. $353 .00 
26-3002 l 6K Ex t. Basic ..... 533 .00 
26-3008 Joyst icks .......... 22.50 
26-30 10 Color Video.. . . . . 353.00 
26-1206 Recorder. . . 54.00 

commodore 
AUTHORIZED DEALER 

CALL FOR PRICES 

ALL POCKET AND COLOR 
COMPUTER SOFTWARE 

SOLD AT DISCOUNT 

WRITE US FOR A 

FREE CATALOG 

1-800-841-0860 Toll Free Order Entry 

No Taxes on Out Of 
State Shipments 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C. SECOND AVE. S.W . 

CAIRO, GEORGIA 31728 
Immediate Shipment (912) 377-7120 Ga. Phone No. & Export 

From Stock on Most Items TRS.10 11 a register ed trademark of the Tandy Corp. 

R.S. 90 Day Limited Warranty 
F-48 Form Provided 

Largest Inventory 
In The S.E. U.S.A. 
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........... SOME STRAIGHT TALK ABOUT DISK DRIVES ........... 


• 	 DON'T BE CONFUSED BY ALL THE BRAND NA"ES YOU SEE IN THE "ARKET PLACE, THERE ARE VERY FEN "ANUFACTURERS OF THE BASIC 
DRIVE CHASSIS, ALL THE OTHER NA"ES ARE THOSE OF THE ASSE"BLERS OR THE RETAILERS. 

• AS "ANUFACTURED, THE DRIVE NILL NOT RUN ON ATRS-BOS 1 IT "UST BE "ODIFIED BY THE ASSE"BLER. 
II THE QUALITY OF THE DRIVE DELIYERED TO YOU IS DEPENDENT ON BOTH THE "ANUFACTURER AND THE ASSE"BLER, THE BEST CAN TURN 

TO JUNK IF THE ASSE"BLY IS !"PROPERLY DONE • 
• 	 THE PONER SUPPLY AND CASE ARE VERY I"PORTANT CO"PONENTS OF. THE CO"PLETE DRIVE, THE CASE "UST ALLON PROPER COOLINS 

AIR FLOM, AND THE PONER SUPPLY "UST "AINTAIN TNO CONSTANT VOLTASES • 
• 	 YOU "UST DEPEND ON THE CO"PANY SELLINS YOU THE DRIVE TO SERVICE IT AT REASONABLE COST NHEN IT FAILS YOU, THE 

"ANUFACTURER IS NOT EQUIPPED TO DO THIS~ 
• 	 THE BEST "EASURE OF QUALITY IN ADRIVE IS IT'S SPECIFICATIONS, NILL IT HANDLE DOUBLE DENSITY, NHAT IS THE TRACK TO 

TRACK ACCESS TI"E, THE ANS~ERS TO THESE TNO QUESTIONS INDICATE THE PRECISION OF IT'S CO"PONENTS, 
• 	 NHAT KIND OF DRIVE SHOULD YOU BUY ? LEVEL IV HAS CHOSEN TO DISTRIBUTE EXCLUSIVELY, THE "PI LINE, ALL "ODELS OF "PI 

ARE DOUBLE DENSITY RATED AND REQUIRE ONLY AFIVE "ILLI-SECOND TRACK TO TRACK ACCESS TI"E. 
II NHAT DO ALL THE "ODEL NU"BERS "EAN? 

8-51• 40 TRACKS SINBLE HEAD SINSLE SIDE 8-52~ 40/40 TRACKS DOUBLE HEAD DOUBLE SIDE 
B-91c BO TRACKS SINSLE HEAD SINBLE SIDE B-92• 80/80 TRACKS DOUBLE HEAD DOUBLE SIDE 
(DOUBLE HEADS>-READ BOTH SIDES OF DISK (DUALSl-TND DRIVES IN ONE CASE (RANl-NO PONER SUPPLY DR CASE 

II NHERE SHOULD YOU BUY YOUR DRIVE, LEVEL IV IS ONE OF THE OLDEST AND LARSEST DISTRIBUTORS OF TRS-BOS EQUIP"ENT, LOOK 
AT THE ADS IN YOUR OLD "ASAZINES, "ANY OF THE ADVERTISERS ARE NO LONBER IN BUSINESS, LEVEL IV HAS BEEN ALEADER 
SINCE THE BESINNINS, NE STAND BEHIND OUR PRODUCTS, AND NE'LL BE HERE NHEN YOU NEED HELP. 

• 	 NHERE DO THE NATIONALLY KNONN AUTHORS BUY THEIR DRIVES ? LEVEL IV CAN SHON COPIES OF SALES RECEIPTS FOR DRIYES TO 
"OST OF THE", LANCE "ICKLUS, SCOTT ADA"S, YERNON HESTER, BOB !CAPTAIN 801 LIDDIL, DICK BALCO", Kl" NATT, ETC. 
TO THESE "EN CO"PUTINB IS NOT AHOBBY , IT IS THEIR PROFESSION. 

•CALL FOR OUR LON PRICES ON NEN AND USED DRIVES, RE"E"BER, NE ALSO TAKE TRADES, AND PAV THE SHIPPINB!
,...,4 
LEVEL IV PRODUCTS INC. 32238 SCHOOLCRAFT, LIVONIA, MI 48150 
PHONES: MI <313) 525-6200 OTHERS 800-521-3305 <TOLL FREE> 
Sa trad11ark of the RADIO SHACK DIV. of TANDY CORP. 

-SUPER·UTILITY 
© 1980 by Kim Watt of 
Breeze Computing 

P.O. Box 1013 •Berkley, Michigan 48072 
SUPER-UTILITY was written by BREEZE COMPUTING and is the MOST POWERFUL utility 

program of its kind on the market. This program contains over- FOUR DOZEN MAJOR UTILITIES ­
that allow you to solve problems in SECONDS that used to take HOURS of tedious work. 

For the first ti me, the NOVICE PROGRAMMER is able to pe rfo rm a wide range o f functions that up 
to now, only a PRO could handle. This 24K MACHINE LANGUAGE, stand alone program comes 
with over30 pages of instructions tha t have been written in LAYMAN TERMS and also contains step 
by step instructions on ho w to use each utility. 

SUPER-UTILITY contai ns seven (7 ) main menus o f utilities and each menu has several different 
functions that a re available for your use in various programming or disk repair problems that may 
arise. The following list will give you an idea of SOME of the power that this fantastic program 
contains. 

Display disk sectors Zero unused di rectory entries Repair GAT tab le 
Display file sectors Zero unused granule s Repair HIT tab le 
Display main memory Remove all system files automatically Re pair B OOT 
Compare disk sectors Kill files by category JCMD/BAS/TXT/ECD Read prntect directory track 
Copy disk sectors Change name. date. password auto command Recover kllled flies 
Verify disk sectors C hange file parameters Complete directory c hec k 
Zero disk sectors Remove passwords from all fi les Move memory 
String search (ASCII or NUMBE RS) Format disks (1 to 96 track) Exchange memory 
Sector search Format without erasing existing data Compare memory 
Modify data In (HEX, ASC II, DECIMAL. Add tracks to existing disk Zero memory 

or BINARY) Custom forma t any way you want Test m e mory 
All screen displays in HEX AND ASCll Read address marks on disk lmput byte from port 
Dual cursors Reads "Protected Disks" Output byte to port 
Over 25 data modlflcation commands Copy disks with format Write memory to d isk 
Ki\1 individual files Copy disks without formatting Read memory from disk 
Kill files from a list Copy " Protected" Disks Read a full track from disk 
Full disk directory (a c tive and non· Copy "Protected" Tapes 

active files) Automatic disk re pair 
Examine sector allocations 

Dealer inquiries invited. To purchase your copy of SUPER-UTILITY, send $49.95 (check or money 
order, Michigan Residents add 43 sales tax} and $2.50 Shioping and Handling to: 

BREEZE COMPUTING .... 1s 
P.O, Box 1013 •Berkley, Michigan 48072 
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"My zaps are necessary to provide 
access for MIN/DOS and DEBUG to 

the keyboard. Without them, your system will hang." 

control block) continues with N80. This has 
typically been an inconsequential incon­
venience for most users. 

Scripsit owners have no doubt learned by 
now that its disk 110 works properly only 
with TRSDOS. Apparat provides the neces­
sary zaps to make Scripsit work with N80, 
and with NEWDOS 2.1 , also. 

These minor incompatib ilities wi ll not 
concern the average user unless one of the 
spoolers marketed by other distributors is 
involved. Machine language pros should 
have no difficulty coping. Again, the N80 
documentat ion lists the old and new inter­
rupt addresses to aid machine language 
hackers in making repairs. 

All popular DOS routines are still acces­
sible with the standard DOS address calls. 
This applies to BASIC functions as well. 
The traditional DOS call addresses, plus 
some new ones, are conveniently listed in 
the N80 documentation. 

Apparat has done an exceptional job of 
maintaining compatibility among DOS sys­
tems. Th is is especial ly notable since N80 is 
a complete rewrite. Not only has Apparat 
given us the best available DOS system for 
the TRS-80 (NEWDOS 2.1, and now NEW­
DOS-80), they have managed to do so with a 
minimum of inconvenience to the user. 

I found two other problems: The Electric 
Pencil and the Misosys Editor Assembler 
will not properly read a disk directory. The 
fixes for both of these programs are pro· 
vided in Table 1. 

The zaps to make N80 func tion at faster 
clock speeds are provided in Table 1 for 
TRS-80s with a CPU clock speedup board in­
stalled. If your TRS-80 is modified for t he 
2.66 MHz CPU clock, f irst try N80 without; 
they may not be required. 

Those who are running at a 100 percent 
CPU clock speedup (3.54 MHz) will no doubt 
have to install my zaps. I am running at 4.0 
MHz and N80 requires my zaps to function 
at this clock speed. You should experience 
no problems running N80 at either the nor­
mal 1.77 MHz or any souped up CPU clock 
speed, from 2.66 to 4.0 MHz, with the zaps. 

Some Hints about MINI-DOS 

For MINI DOS to function, the current pro­
gram (that which is up and running) must al­
low for enabled interrupts and must not 
take away the keyboard device control 
block (DCB) at memory location 4016 hex. 

For example, Pencil changes the key­
board DCB, although it does not make use 
of the DCB after the change; it uses its own 
keyboard scan routine. The fix is a simple 
one; I have experienced no problems as a re· 
suit. The zaps are listed in Table 1. 

By teach ing Penci l to leave the keyboard 
DCB alone, it's possible to use MINI-DOS 
and DEBUG (call it by pressing '123') with­

out c rashing Penc il or its text. 
If DEBUG is called with Pencil, 5C6F hex 

is a good re-entry address. Just enter 'G 
5C6F' from DEBUG. Pencil's text file will not 
be disturbed. 

My zaps are necessary to provide access 
for MINIDOS and DEBUG to the keyboard. 
Without them, your system will hang. 

Watch out for the block move routines 
(the LDIR or LDDR instructions) which move 
programs or subroutines around in RAM. 
These routines, including those those cre­
ated by Apparat's LMOFFSET, normally 
disable interrupts with the DI machine lan­
guage code as the first instruction. Unless 
the program to be run reactivates inter­
rupt s, MINI-DOS or DEBUG will not function 
after this. 

The solution is to patch each block move 
routine as necessary with an enable inter­
rupt command (hex code FB) before the 
jump to the program's execution address. 
Here is what it should look like. 

DI ;disable interrupts 
LO HL,ssss ;source address 
LO DE,dddd ;destination address 
LO BC,bbbb ;byte count 
LOIA ;move it 

New ···._ El ;enable interrupts (added) 
JP eeee ;JP to execution address 

With the El properly inserted, interrupts 
are re-enabled and (if the program does not 
permanently d isable them again, as RSM2D 
and others do), MINI-DOS will function nor­
mally. 

if you have not patched Scripsit w ith one 
of these block move routines only one zap is 
required to re-enable its interrupts. The zap 
is provided in N80's documentat ion. 

Let me part with one last suggestion. If 
you have an original NEWDOS 2.1 and 
are el igible for Apparat's N80 upgrade spe­
cial deal (submit your registration number 
and pay the cost differential of $50), and if 
you are also considering buying one of the 
commercially available spoolers, pay the 
$50 for t he NEWDOS-80 upgrade. You get a 
spooler for f ree with NEWDOS-80 and it is 
probably better than most of those current­
ly available.• 

NOTE: After this art icle was sub­
mitted for publ ication, Apparat 
released a number of Zaps to fix 
newfound bugs in NEWDOS 80. 
One large set of Zaps in part icu ­
lar-ZAP 031-overwrites most 
of my fast clock zaps. 

Table of NEWDOS 80 Zaps 

The relative file's sector is given in hex, then the relative byte in hex. The format is: 05!06 = relative sector five, 
relative byte 60. I emphasize the use of hex because the new SUPERZAPICMD will accept decimal inputs as well 
as hex. 

1. To make Pencil read a directory properly: 

05106 Change: 58 23 22 

To: 58 ()() 22 


2. To make the Misosys EOTASM read a directory properly: 

08/39 Change: 50 13 ED 

To: 50 00 ED 


3. To make Pencil accept a MINI-DOS request: 
00161 	 Change: 54 22 16 40 21 


To: 54 00 00 00 21 


Also, verify that OO/C5 reads C1 FB C9. 01157 should read C9 FB 21. (Some users zeroed out the FB, which is an 
enable interrupt code, because of old TRSDOS 2.1 problems). 

4. Fast Clock Zaps (Caution: these zaps use DOS RAM areas that appear to be unused, but may turn out to be used 
by some routine I haven't yet found. If you develop a problem I would appreciate hearing about it): 

SYSO/SYS: 03154 Change: C5 QA 08 F5 E5 E1 E5 E1 F3 
fu ~ ~ ~ ~ 8 ~ 8 8 ~ 

(The E3s may already be in your SYSOISYS. If so, it will still be necessary to put in the C3 F5 4C). 

Table continues 
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" 	 .. the NBD documentation lists the 
old and new interrupt addresses to aid 
machine language hackers in making repairs." 

In addition, Percom has re­
cently released a double density 
 SYSO/SYS: 04/7E Change: 01 00 80 DC 


board for the TRS-80 Model I 

To: 	 01 00 00 DCdisk system, and Circle J Soft­


ware quickly thereafter released 

SYSO/SYS: 04189 Verify: C9 E3 E3 E3 E3 3ADouble-Zap II to configure NEW­ (The E3s here were already In p lace In my copy). 

DOS-80 for double density oper­
ation. These deserve addit ional SYSO/SYS: 04/AO Change: 11 00 24 1B 


comment so as to avoid prob­
 To: 	 11 00 52 1B 

lems with those of you who may 
SYSOSYS: ON10 Change: 00 00 00 00 00 00become confused by all of the 

00 	 00 00 00 00 A5 
DOS Zaps being tossed about. (eleven bytes of zeros) 


Here are your options: 
 To: 	 E3 E3 E3 E3 QA 08 
F5 C3 59 46 00 A51. No Double-Density Applica­


tions: 

SYS6/SYS: 041C7 Change: 01 00 80 

a. Completely omit Appa­ To: 01 00 00 


rat'sZAP031 ifyouarenotus­

ing the Omikron Mapper, be­
 SYS6/SYS: CC/20 Verify: E3 E3 E3 E3 OA 

(The E3s were already on my copy). cause it slows down your 
computer noticeably. Omit­

OC/27: Change: 	 5E CB 4E C2 37 5E CB 4E 20 3A CB 4E 20
ting ZAP 031 retains the origi· 38 CB 4E 20 32 CB 4E 20 2E CB 4E 20 2A 
nal DOS operating speed and CB 4E 20 26 D9 C9 CB 4E C2 3F 5E CB 4E 

20 23 CB 4E 20 1F CB 4E 20 1B CB 4E 20does not affect system relia· 
17 	 CB 4E 20 13 CB 4E 20 OF D9 (Stop)

bility or operation. In this way 
you can still apply my fast To: 	 5E C5 06 12 CB 4E 20 05 10 FA Cl D9 C9 

C1 C3 37 5E 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 C5 06 12 CB 4E 20 05 

c lock zaps and be none the 
worse off. 

10 	 FA C1 D9 C9 C1 C3 3F 5E 00 00 00 00 
b. If you are 	intent on in· 00 00 00 00 00 00 00 00 00 D9 (Stop) 

stalling ZAP 031, you can still 
run at fast clock CPU speeds OC/9F Change: 	 QA CB 4E C2 48 5E CB 4E 20 D3 CB 4E 20 

CF CB 4E 20 CB CB 4E 20 Cl CB 4E 20 C3because Apparat wrote ZAP 
CB 	 4E 20 BF CB 4E 20 BB 08 (Stop)

031 so that it wi ll function in 
fast clock systems, with one To: 	 OA C5 06 16 CB 4E 20 06 10 FA Cl C3 SD 

5E Cl C3 48 5E 00 00 00 00 00 00 00 00 
()() 00 00 ()() 00 00 00 00 08 (Stop) 

exception. With ZAP 031 in· 
stalled, omit 	all of my fast 

5. To make the break key functional for the 'JKL' screen print option (Caution: again, these zaps use DOS RAMclock zaps except for the one 
areas that appear to be unused, but may turn out to be used by some rout ine I haven't found yet.) 

in SYSO/SYS: 

SYSOISYS: OO/B9: Change: All zeros (Note-there is a 01 at 00/Bl . Sector/BYTE OO/B9 corresponds to 

04/0A, change: 11 00 24 1 B RAM memory location 43A6). 

to: 11 00 52 1B 

To: F5 ES 3A 7F 38 FE 04 28 08 E1 
Some users f ind that values Fl 	 CB 74 23 C3 B2 45 3E OD CD 

3B 	 00 E1 Fl C3 66 45 00 (Stop) smaller than the 52 used herein 

work better in their systems. 


SYSO/SYS: 02/A9: Change: 7E CB 74 23 20 
You might want to experiment To: 7E C3 A6 43 20 


with different values. 

6. Zap to the BASIC/CMD file to implement BASIC's unused NAME command. After sett ing this zap, entering 
NAME from BASIC will cause a jump to the address specified in the NAME jump vector. For example, LOAD 

2. Double-Density Applica­
tions: 

ASM2D48/CMD into high memory with an appropriate memory size protect, using either the (4049) entry or 
Double-Zap II (Circle J Soft­ BASIC's 'MEMORY SIZE?' request. ASM2D's execution address (48K version) Is EE94 hex. 

ware) absolutely requires in­ Make the zaps to the BASICICMD file in the usual way. 


stallation of Apparat's ZAP 

BASIC/CMD: 16/72: Change: C3 4A 1 E C3031 	 for double-density opera­

To: 	 C3 94 EE C3
tion. Again, there is no prob­
lem with fast clock operations With RSM20(48K version) In high memory, entering NAME will jump to ASM2D. To get back to BASIC gracefully 
if the same change to SYSO/ from RSM2D, enter 'G 0072' (Go to address 72 hex). READY and Its prompt will appear and the resident BASIC pro· 

gram will be intact.SYS (at 04/0A) is installed. 
This can also be done with NEWDOS 2.1orTRSDOS2.3. Just fine the C31E 4A (for the NAME function) In the

Hopefully these comments BASICICMD file and change It In the same way. 

will prevent 	some inevitable 
confusion. Good luck. 
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New York Statler 
May 21, 22, 23, 1981 Exposition Hall 

Thursday Noon to 6 PM (opposite Pennsylvania Railroad Station 
Friday 11 AM to 6 PMand Madison Square Garden) 

Saturday 10 AM to 4 PM7th Ave. & 33rd Street 

For the Businessman , Educator, Profess ional and Hobbyist. 

• 	 Commercial Exhibits and Sales of Microcomputers, 
Software, Books, Magazines, Supplies, 
Parts, Printers, Etc. 

' 	 Free Seminars 
• 	 Famous Name Guest Speakers. 
• 	User Groups. 

(Mod I, II , Ill, Color and Pocket Computers). 
• 	 Door Prizes - A TRS-80® Computer will be given 

away free each day, plus other prizes. 

Avoid standing on line - Send in your registration today! 

Radio Shack and TRS-80 are reg istered trademarks of Tandy Corporation, which has 

no relationship to Kengore Corporation or The National TRS-80 Microcomputer Show. 


REGISTRATION FOR TRS-80® MICROCOMPUTER SHOW 
May 21, 22, 23, 1981 	 New York Statler Hotel 

Name -------------- Title _____________ 

Company Name ___________________________ 

Address --------------------- - ------ ­

City, State, Zip ------- ------------------ ­

Please send ___ registrations at $10.00 each. 

(Registration Badge will be sent to you on May 1st.) 
Send To: 
Kengore Corporation, Dept. 80 
3001 Route 27 (Be sure to enclose 
Franklin Park, N.J. 08823 v2Jo check or money order. ) 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

* TRS-80" IS A TRADEMARK OF TANDY CORP. 

SOFTWARE 

FOR TRS-80'" 

OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


• 	PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• 	NEW PRODUCTS 
• 	SOFTWARE EXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 
.... AND MORE 

INow IN ouR 4th YEAR 
PROGRAMS AND ARTIC LES PU BLISH ED IN RECENT ISSUES 
INC LUDE THE FOLLOWING: 

• FINCALC · A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
• INFORMATION SYSTEM REVIEW 
• STA TISTICAL COMBINATIONS 
• PASCAL'S TRIANGLE 
• ASSEMBLY LANGUAGE FOR BEGINNERS 
• DISK FILES 
• MOD-Ill REVIEW 
• KEYBOARD THUNDER AND LIGHTING EXPLAINED 
• DOS COMMANDS IN LEVEL II 
• PROBABILITY CURVE GENERATOR 
• CALCULATOR SIMULATIONS 
• THE MEGABYTE GAP 
• STOCKS AND BONDS 
• 	BUDGET ANALYSIS (FOR BUSINESS AND HOME) 
• 	NEWDOS/80 REVIEW 
• 	DUTCHING THE HORSE SYSTEM THAT CAN'T LOSE 
•	 A SIMULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• 	TAX/SAVER REVIEW 


AND MORE 


£ £ i¢ ~~~\\\01'1 [f.!N~Ai.:9 A Complete Financial Analysis Package Used 
-C:::-Q~~~ sC~\V To Calculate Markup, Margin, Annuities , Compound Interest, Nominal 
.. P, SU~ O~ And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 

f.~{.~ ~\_. Savings and Insurance, Percentage Difference Between Two Numbers, 
~ Amortizatiofl Schedule and More .... . . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

* All p rograms ar e supplied on cassette (add $3 for Diskette Ve rs ion - add $5 for modified Mod-II Version). ................... . .................. . ...... . .......... . .......•.. ........... . ...............• ....... ............. . ... 


NEW TOLL-FREE 
50 N. PASC ACK ROAD ~ SPRING VALLEY, NEW YORK 10977 ORDER LINE 	 HOUR ~ 

ONE YEAR SUBSCRIPTION $24 .. ... ..... . (OUTSIDE OF N.Y. STATE) 24 ORDER -tr~ 
TWO YEAR SUBSCRIPTION $48 ... . .. .. . . . (800) 431-2818 	 LINE 
SAMPLE OF LATEST ISSUE $ 4 . ... . .. . . .. (914) 425-1535
ST ART MY SUBSCRIPTION WITH ISSUE . . ........ .... . 


(#1 ·July 1978 • #12 · June 1979 • #24 ·July 1980 • #30 · January 1981) 


NEW SUBSCRIPTION.......... RENEWAL. ........ . 


CREDIT CARD NUMBER _ _ __ ·---------------EXP. DATE _ ________ 

SIGNATURE 

ADDRESS CITY STATE ZIP _____ 
••• A DD $12/YEAR (C A NADA, MEXICO) - ADD $24/ YEAR AIR MAIL - O UTSIDE OF U.S.A., CANADA & MEXICO *** 
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•••EVERYTHING FOR YOUR TRS·80'e•• 

• TRS-80'" is a trademark of the Radio Shack Division o f Tandy Co rporation 

* All orde rs p rocessed w ithin 24-Hours* 30-Day mon ey bac k guarantee o n all TRSDOS Software~A~ * Add $3.00 f or shipping in UPS Area s 
* Add $4.00 f or C.O.D. or NON-UPS A reas 
*Add $5.00 outs ide U.S.A ., Canada & Mexico MOD-II PROGRAMS * We will m atch any bonafide aduertised price 

in any of the Major Computer Magazines 

(1) ELECTRIC PENCIL (Michael Shroyer Software ) ... MICROSOFT EDITOR ASSEMBLER PLUS including (1) CP/M (Lifeboat Associafes) ..... an a lternative tA 	 Complete word processor with extensive editing and uploading services and patches for Disk 1/0 .. assemble operating system fo r the MOD-II that allows MOD· ll A 
printer formatting teatu res.....$325 (STANDARD directly into m emory ...save all o r portions of source owners to use any of the hundreds of programs 
TRSDOS VERSION) ... $350 (DIABLO, NEC O R OUME to disk ...dy namic debug facility (ZBUG)... entended • available under CP/M ...$170. L TRSDOS VERSION). edi tor commands .. . $125. 1 	 L 

(2) CP/M 	 HANDBOOK ... (Sybex) ... a step-by-step 

L ~2~g~~~~~L;:~::LRf.AfN;~~~~~~Eg~1~~:5t t1h2J~o~~~:~~Je~:i~~t~T~!~~c~R:;;~fi~~~,;~lar J g~~.: t~0c,:~~n~=~~u~~~~~:r!~~~~h ;~~,~~t:,~ L 
INVOICING AND PAYROLL (Small Business Systems large hard disk drives ... completely compatible with prac11cal h ints reference tables ... $13.95. 

Group)...an extensive business system for the serious your existing software and t iles ...allows up to 20 •
s user... can be used one module at a time or as a co­ megabytes of storage (and la r~er) ... d irectory expand· t
(3) GENERAL LEDGER. ACCOUNTS RECEIVABLE, p 
ordinated system ... $225...per module ... $1299 for the able to handle thou sands of flles ... $400 ACCOUNTS PAYABLE, INVENTORY CONTROL, 
complete system. AND PAYROLL (Peachtree Sottware) ... requ ires CP/M0 (13) CAMEO HARD DISK DRIVE CONTROLLER .. and MICROSOFT BASIC... professional business R 
(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, coming soon (November 1 ?) • systems .. turn key operation... can be used as single 
ACCOUNTS PAYABLE, INVENTORY CONTROL modules or as a coordinated system ... $500 per F 	 (14) HARD DISK DRIVES...coming soon (Nov. 1 ?). 1 0ANO PAYROLL (Compumax)...a complete user ori ­	 module.. $2500 tor the complete system. 
ented business syslem... can be used one module al a 

(4) WO RD· STAR,..The ult imate word processor...a 
$995 for the complete system. 

T time or as a coordinated system ... $140 per module... ~1~b~R·A~~~::E~~~~ic;.;:~c~n~~~~~stos a T 	 G 
menu driven word processing system that can be used

collection of programs written by MOD-II owners... • with any printer. All standard word processingw programs include data base management...a word t commands are included... p lus many unique com· R 

~4Jd~~~~~~:~~ 1~ii1~~~K~oG\~~~g~~~~~~t~~1~$ processor."mail system ... mongage calculations ... mands only found on WORD STAR. ..requires CP/M


checkbook regis ler ... and many others ... $8 (add $3 
selectively...faster and more accurate file copy ing ... 	 . .. $495. 
repair bad directories. displays soned d irectory of 

A 	 APostage outside ot the United States. Canada and 

all files on 1 to 4 d isk drives . SUPERZAP ... change 
R Mexico,...FREE if you send us a diskette con taining • (5) MAIL LIST MERGE ... An add on package that 
d isk 10 ... and more . $150 ~~~oar~':'s~~H~n be added to the SHARE-A-PRO· 1 allows the user to send form letters (created on M 

1 
(5) ADVENTURE #1· #9 (Scott Adams • Adven ture 	 ~~~°b:ST~R~i~(~~~r~{:, ~~c~!~1~~,~~~uJ;!;f~El

(18) WABASH CERTIFIED DISKETTES ... S39 95 (per -E 
Joo available on the large computers ... yourgoal is to work box of 101 

J 
• andy CP/M based mail program... $150. 

s 

your way through a maze of obstacles in order to 


lnternational)...a series o t games formally only 	 MAIL PROGRAM) ... requires CP/ M. WORD STAR and 

(17) FLIP SORT DISKETTE STORAGE TRAY ... Stores 
recover a secret t reasure or complete a mission ... the SO diskettes ... comes co mplete with 1ndex -div1ders, tilt 

t • 
LISTED­LISTED 	 (6) SELECTOR Ill (M icro-Ap) ... complete data 

management system ...user defined fie lds and codes ...package includes all 9 Adventures written by Scott plates and adjustable spacing ...$44.95 HERE 	 manages any list def ined by the user...includes HEREAdams... $99.95. 
addit ional modules for simplified inventory control , 

5 s~~1~:~;.~~E~~gN12t)~A~~rs~f~fg~~2~ .. - accounts receivable and accounts payable, .. requ ires •- .. 
w 	 ~~c~i~;. ~:8~eer1i~0';;f~~~=~· ··,~:t"~~1~~~~e ~~~~~~~= MATH ... GAMBLING...GAMES ... includes t25 page CBASIC-2...S295. 


ut ilities that can be called from a BASIC program (no manual and 2 diskettes... $99.95. 
 R ­
(7) SELECTOR IV (Micro-Ap) ...the ultimate dala0 	 rrea,;~j~~ ~~~~~a~~ekcnoon~':~~~d!~u~r:~~ · ·:~~spb~ (19) BUSINESS PAC 100. . 100 essent•al bus•ness • managemen1 ststem...all tea1ures use the SELECTOR E 

statements ... move data blocks ..compress and un· 

1 
compress data . . works under TRSOOS ... $50 ~~~~~~E~~~~NT~~~TEMC~~b~~L . ~AYL't0Jb,·: t ~~r~~~te~~~~~~~~~~~~~.~~r~~~;:a;~~'f~3~;g~~R 	 TIONS. CHEC KBOOK MAINTE N ANCE .. AC · .. . hard disk compatible... Oata/text merging ... $550. Q 
(7) DSM (Racet Computes) ... 0 1sk Sort Merge... sorts COUNTS RECEIVABLE..ACCOUNTS PAYABLE.. 

and merges large multiple d1skelle tiles on a 1 to 4 includes 125 page manual and two d iske ttes $149 95. •
K 	 ~8JL~~~g1~.~e~~;;~~~~~>e/,~~t0a~1cf!~kt~~eu~~rt~~ udrive system...NOT AN IN MEMORY SORT ...can 

actually alphabetize (or any other type ot sort) 4 d isk 
 (20) EDITOR ASSEMBLER (Galachc Soltware Ltd.I .. define a customized chart of accounts ... $350. t

the first user oriented Edilor Assembler for thedrives worth data ..sorts comple1e disk of 
information in 10 minutes in formation is provided to ~f~~:'M'bQEt~~s1?~~~~~~~stin~~l~~~.:~1 ~::t~er~t~~~~ many programs that run under CP/ M ... allows user to 
use DSM w ith the RS MAILING PROGRAM ... works make more efficient use ot disk files ... eliminates the w under TRSDOS ...$150. 	 ease o f coding and debugging and complete docu· t• use of most line number references ... require on such 

R 
s ot one 	 (9) CBASIC· 2 ... a non·interactive BASIC used for I 

mentat1on (over 120 pages) ...works under TRSOOS programs as the SELECTOR ... $120.(8) RSM (Small Systems Sottware)...a machine . $229 00. 	 EI 	 language mo_nitor and disassembler ... can be used to 
see and modi fy memory or disk seclors...contams all (21) BASI C COMPILER (Moerosolt) ... changes your U~t:b'ii~~O~A~~~l~o~~~n~~nc~R~~~~no;~~: 

commands such as chaining (allows the user to LOADthe commands found on the Model·I version plus 
some addit ional commands for the MOO- II. works T 	 ~~~~~=~~~9:~u~i~~n~~ r;_~ih1i1~e~~~j:~e .. increases • and RUN a new program without losing the variables c 

currently 	 in memory) ... long variable length fileunder TRSDOS. S39.95. (22) MAIL/FILE SYSTEM lrom Galact ic Soflware Lld records. WHILE/\NENO and others ... can be used with pH 	 s1 2,500 names per d isk. No soning time 1s 1(9) BLINK BASIC LINK FACILITY (Racet Computesl ores the BASIC COMPILER to speed up programs (3-10 
Link from one BASIC program to another saving all times faster execuUon) ... $325. required since the tile 1s automat ically soned by first • 

variables...chain programs w ithout losing var iables 
 and last name p lus Zip Code on input Retrieve by any t 	 IT 	 combination of 19 user codes Suppons an 11 d1g11 (11) MASTER TAX (CPAids)...p rofessional tax ... $50. 

alphanumerica Zip. Supports a message hne Comes 
1 complete with user-oriented documentation ( 100- ~'.ef."G~~~~~:'Sf."T'c:·~S"~~~ef~~~~e~~~~2~;g:~1~: M*R gi~:u~:~~..l~~so:i~v:r~::,:;:;des~~~!TJs~~~~e~ page manual) Allows tor company name and 1ndivid- • 3468. 3903. 2441 . 4625, 4726, 4797. 4972. 5695 and 

program (with the line numbers in which they appear) ual o l a company and complete phone number (and 0ts 	 ... lists all GOTO's and GOSUB's (with the line num­ extension). works under TRSOOS ... $199.00 ~~~;i:U~~~n~o~~s~o~ ~vae~\~y=~a~~b6enpr~~~~.~~ 

bers in which they appear) .. searches tor any specific generated IRS approved forms. Maintains clint history 

variables or strings (with the line number in which (23) INCOME TAX PAC .Professional income 1ax tiles .. . interactive with CPIAids General Ledger ... $995. 
D they appear) ...$50. 
 package ...~ost forms and schedules. output to video 

or lme printer .automatic memory storage o f all • (12) GENERAL LEDGER II (CPAidsJ.. ,desiqned for 
1ntormat1on ... data can be loaded from diskette, CPA's ...stores complete 12 mon th deta iled history ot 10 	 hU~~~i!~~~oM:e~~:r~~~~~~~~a;e~~0~0~ 1~~·a changed and edited ...bu1l t 1n error checking. . $199.95 J t ransactlons ... generates fi nancia l statements, 

s· 
 depreciation. loan amortizat ions. journals. t ri al 
diskelle) .. Disassembler and M00-Y1 1n1erface to the balances, statements o f changes in f inancial position , 
~=~h~n~M/i~:fr:~i~~~~c~~~;~J~.~~:ansu~=~cu~~'. • 	 and compilation le1ters .. .includes payroll system with 

automat ing posling to general ledgers ... prlnts 
payroll regisler. W2's and payroll checks ... $ .. 50. ......................................................B.• .nc• o• .•D•og..S•t•a•rA..dv•e•n•tu•r•e .•. • $7• 4•.9•5• . ............J 


t 
(13) ELECTRIC PENCIL (Michael Shrayer Soflware) 
.. .Complete word processor with extensive edi11ng 
and printer formatting features ... $275 (Standard -NEW TOLL-FREE 	 printer version)... $300 (DIABLO. NEC or OUME 
version). 

ORDER LINE (14) BASIC COMPILER (Microsott) ... changes your - ~~~~=rJ>~~~6u~i~~n~~ ~~~hN~~e~~~~~:~e... increases 
SO N. PASCACK ROAD 	 (O UTSIDE OF N.Y. STATE) 

I 

SPRING VALLEY, NEW YORK 10977 
 (CP/M IS A REGISTERED TRADEMARK (800) 431-2818 ' 

' OF DIGITAL RESEARCH) 

HOUR

24 ORDER 
 NEW!!! 

LINE MOD·ll NEWSLETTER 
$12./year (or 12. laaun) ,(914) 425-1535 
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:LElr:1PITTREl~%LS :. 

•••EVERYTHING FOR YOUR TRS·80'e • • 

. • TRS-80~ is a trademark of the Radio Shack Division of Tandy Corporation 

r-=----=----=-=-------- - -- -­

100 stJPE• ! MASTER PAC ~00 

pROGRAMS I :&nd EDITION (COMPLETELY REVISED) 

FOR YOUR TRS·Son~ LEVEL II MICROCO~PUTER 
ALL ON ~ASSETTE OR DISKETTE 

~-- -=-=-~....:---~----=-- -- .. - •..:.... - - - - - -- - --~-- ..... - - .. - --- ---..JlllC~ -------­

BUSINESS AND PERSONAL FINANCE 
1. CHECKBOOK MAINTENANCE 
2. TIME FOR MONEY TO DOUBLE 
3. FEDERAL FICA & WITHHOLDING TAX 
3. COMPUTATIONS 
4. HOME BUDGET ANALYSIS 
5. ANNUITY COMPUTATION 1,JStNESS 
~: ~~~Jt8~2M PURCHASE • 
8. NEBS CHECK PRINTER 
9. DAYS BETWEEN DATES 

10. MORTGAGE AMORTIZATION TABLE 
11. INVENTORY CONTROL 
12. PORTFOLIO VALUE COMPUTATIO NS 

13 VALUE OF A SHARE OF STOCK 

14. SALES RECORD KEEPING SYSTEM 
15. FUTURE VALUE OF AN INVESTMENT 
16. EFFECTIVE INTEREST RATE (LOAN) 
17. PRESENT VALUE OF A FUTURE AMOUNT 
18. RATE OF RETURN.VARIABLE INFLOW 
19. RATE OF RETURN .CONSTANT INFLOW 
20. REGULAR WITHDRAWAL FROM INVESTMENT 
21. STRAIGHT LINE DEPRECIATION 
22. SUM OF DIGITS DEPRECIATION 
23. DECLINING BALANCE DEPRECIATION 
24. BREAK EVEN ANALYSIS 
25. SALVAGE VALUE OF INVESTMENT 
26. PAYMENT ON A LOAN 
27. FUTURE SALES PROJECTIONS 
28. CREDIT CARD FILE 
29. ECONOMIC ORDER QUANTITY (EOQ) 


INVENTORY MODEL 

30. VALUE OF HOUSE CONTENTS soNAL 
51 rns<JTTft'~~~LENDAR pEl\ 
33. DAY OF WEEK 

5~ ~~~HpEffEWM~~i.. ~VsWJATION NANCE 
36. INTEREST RATE ON A LEASE Fl 

STATISTICS AND MATHEMATICS 
37. RANDOM SAMPLE SELECTION 
38. ANGLO·METIC CONVERSION 
39. 	MEAN , STANDARD DEVIATION. 


MAXIMUM AND MINIMUM 

40. SIMPLE LINEAR REGRESSION 
41. MULTIPLE REGRESSION ANALYSIS 
42. GEOMETRIC REGRESSION 

43 EXPONENTIAL REGRESSION 

44. SIMPLE MOVING AVERAGE JSTJCS 
!~ ~I~Ps~J,;,~isfEST STAT 
47. NORMAL PROBABILITIES 
48. BINOMIAL PROBABILITY 
49. POISSON PROBABILITY 
50. MATRIX ADDITION AND SUBTRACTION 
5 1. MATRIX TRANSPOSE 
52. MATRIX INVERSE 
53. MATRIX MULTIPLICATION 
54. SOLUTION OF SIMULTANEOUS EQUATIONS 
55. QUADRATIC FORMULA 
56. LINEAR EQUATION SOLUTIONS 
57. ROOT HALF INTERVAL SEARC H 
58. ROOTS OF POLYNOMIALS 
59. ROOTS.NEWTON'S METHODS 
60. PRIME FACTORS OF INTEGER 
61. LEAST COMMON DENOMINATOR 
62 RADIANDEGREE CONVERSION 
63. NUMERICAL INTEGRATION 

UTILITIES 
64. QUICK SORT ROUTINE 
65. PROGRAM STORAGE INDEX 
66. MULTIPLE CHOICE QUIZ BUILDER 
67. FORM LETTER WRITER 
68. SHELL SORT 
69. CASSETTE LABEL MAKER 
70. CODES MESSAGES 
71. MERGE TWO FILES 
72. SORT WITH REPLACEMENT 

~ ..Tll 
...,..,.. 

- ~-- • ..........._... -.:.::--.-...-....~-- ---~ 


GRAPHICS 
73. DRAWS BAR GRAPH 
74. DRAWS HISTOGRAM 
75. MOVING BANNER DISPLAY 


GAMBLING AND G AMES 

76. RANDOM SPORTS QUIZ 
77. GOVERNMENT QUIZ 
78. HORSE RACE 
79. MAGIC SQUARE 
80. ARITHMETIC TEACHER 
81. HIGH LOW GAMBLE 
82. UNSCRAMBLE LETTERS 
83. HANGMAN 
84. GAME OF NIM 
ss. RUSSIAN ROULETTE G ..~a.uNG 
86. ROULETTE GAME ,.......... 

87. ONE·ARMED BANDIT 
88. HIT THE TARGET 
89. WALKING DRUNK 
90. STATE CAPITAL QUIZ 
91. TIC.TAC.TOE 
92. DICE GAME 
93. LUNAR LANDAR GAME 
94. BIORHYTHM 
95. HORSE SELECTOR (CLASS CALCULATOR) 
96. RANDOM DICE ROLL 
97. RANDOM ROULETTE ROLL 
98. RANDOM CARD DEALER 
99. GUESS THE NUMBER 

100. WHITE OUT SCREEN 

GUARANTEED SATISFACTION 

30-DAY MONEY BACK GUARANTEE ON ALL SOFTWARE 


..................... ......... ........................ .. ....... .... ................................................... 


NEW TOLL-FREE 
HOUR 

50 N. PASCACK ROAD ORDER LINE24 ORDERSPRING VALLEY, NEW YORK 10977 
(OUTSIDE OF N.Y. STATE)LINEPLEASE SEND ME: 
(800) 431-2818

0 MASTER PAC 100 CASSETTE VERSION . . . . . . $59.95 (914) 425-1535 
0 MASTER PAC 100 DISKETTE VERSION . ..... ... ..... $59 .95 * All orders processed within 24-Hours 
0 MASTER PAC 100 (TRS80 MODEL II VERSION) ..... . $99 95 * 30-Day money back guarantee on all Software 

CREDIT CARD NUMBER .. . . . . . . . ....... . .... . . . . ....... .......... .... . .. .. • ...•...•....... • ...... EXP. DATE . ... . . .. . . ... .. . ... .... .. . 


SIGNATURE . .. ........ . .... .. •. .. .. . ... . ... ..• . .. . . ... . .. . ... ......... .... • ... • ... • ... • ... • .... ...... . . . . ...... . .. ..... ... ..... . ... . .. 


NAME ..... .. .. . ... . ...... • ..... .... . . • ....... ... .... . • ... . ......... .. • ......... ......... ... .. ....... . . . .. . .. . . ... .......... ... • . .•. .. 


ADDRESS . . . . . . . . . . . . . . ............... ..... CITY ................................ . ...... . STATE . . ............ . ZIP . ....... ... .... . .. . 

•••ADD $3.00 FOR SHIPPING JN UPS AREAS e ADD $4.00 FOR C.O.D. OR NON-UPS AREAS• ADD SS.00 OUTSIDE U.S.A, CANADA & MEXICO ••• 
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:Lll~PITTRll~lLS ~-
.••EVERYTHING FOR YOUR TRS·80'e•• 

. ...~-. · - . TRS-80 Is a lrademark o r lhe Radio S h ack D i visio n o f Tandy Corpora llo n 

100 Ready-To-Run 
Business Programs 

BUSINESS 100 PROGRAM UST 

I RULE78 
2 ANNUi 
3 DATE 
4 DAYYEAR 
5 LEASEINT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBK l 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWTTH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPl.ETE 
31 Bl.ACKSH 

32 STOCVALl 

33 WAJNAL 

34 BONDVAL2 

35 EPSEST 

36 BETMLPH 

37 SHARPE I 

38 OP'TWRfTIO 

3g RTVAL 

40 EXPVAL 

41 BAYES 

42 VALPRINF 

43 VALADINF 

44 <ITU1TY 
45 SIMPl.EX 
46 TRANS 
47 EOQ 
48 CXJEUEl 
49 CVP 
50 CONDPROF 
5 1 OPTLOSS 
52 FQUOQ 

MM 

53 FQEOWSH 

54 FQEOQPB 

'5 QtEECB 

'6 l'O'NW. 

57 PROfH) 

,. CAP! 


Interest Apportionment by Rule of the 78's 
Annuity computation program 
Time between dates 
Day of year a particular date falls on 
lnte....st rate on lease 
Breakeven analysis 
Straightline depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance dep....clation 
Cash flow vs. dep....clation tables 
Prints NESS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization table 
Computes time needed for money to double. triple, etc. 
Detennines salvage value of an investment 
Rate of return on investment with wriable inflows 
Rate of return on investment with constant inflows 
Effective interest rate of a loan 
Future wlue of an investment (compound interest) 
Present wlue of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent & nonequivalent dated wlues for oblig. 
Present wlue of deferred annuities 
%Marl<up analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected return on stock via discoul'U dividends 
Value of a warrant 
Value of a bond 
Estimate cl future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection modeHe. what stocks to hold 
Option writing computations 
Value of a right 

T ransportalion method for m_, progranvning 
Economic order quantity inYentory model 
Single - queueing (waiting line) model 
Coot-volumeproflt analysis 
Condlllonal prcllt tables 
()pporturOty loss tables 

59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 
64 NPV 
65 PRINDlAS 
66 PRINOPA 
67 SEASiND 
68 T1METR 
69 TIMEMOV 
70 FUPRINF 
71 MAJLPAC 
72 LE1WRT 
73 SORT3 
74 I.ABELi 
75 I.ABEU 
76 BUSBUD 
77 llMECLCK 
78 ACCTI'AY 
79 INVOICE 
80 INVENT2 
81 TELDIR 
8 2 TI'IUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SEUPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
9 1 ENVELOPE 
92 AUTOE.XP 
93 INSFILE 
94 PAYROl.l.2 
95 Oil.ANAL 
96 LOANAFFD 
97 REKTPRCH 
98 SAL..ELEAS 
99 RRCONVBD 

100 PORTVAL9 

Weighted average cost of capital 
T rue rate on loan with compensating bal. required 
True rate on discounted loan 
Merger analysis computations 
FINlncial ratios for a firm 
Net present value of project 
Laspeyres price index 
Paasche price index 
Constructs seasonal qua~ indices for ~y 
Time series analysis Hnear tttnd 
Time series analysis moving avenige trend 
Future price estimation with inflation 
MaiHng list system 
Letter writing system-links with MAJLPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 
Computes weeks tot.al hours from timeckxk irlo. 
In memory accounts payable system.storage permitted 
Generate invoice on screen and print on prirur 
In memory inventory control system 
Computerized telephone d irectory 
Time use analysis 
Use a assignment algorithm for optimal job assign. 
In memory accounts ....ceivable system-storage ok 
Compares 3 methods a ,.,payment of loans 
Computes gross pay required for given net 
Computes selling price for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory payroU system 
Dilution analysis 
l..Dan amount a borTower can afford 
Purchase price for rental property 
Sale-leaseback analysis 
Investor's nite a return on convertable bond 
Slock marl<et por1follo storage-valuation program 

Expected value analysis 
~ndedsions • NEWro
Value of perfect Information : 0 CASSE'ITE VERSION '99.95 LL-FREE
Value of additional information cO DISKE'ITE VERSION '99.95 
Derives utility function ORDER L0 TRS-80• .MODEL D VERSION $149.95Linear programming solution by simplex method INE<oors10EOF 

ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS (BOO) 43;:2~;~> 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 

Fbced quenllty economic order quantity model HOUR~ 
DE8ClllP'r10l'C 

Aa .ix- but "'4dl lhoftages ~ •cAa llbow but "'4Ch ~ price br.i.. 
Colt-beriellt Mlllng line ~ •c
Net C8l"'4low ~ fer ...... .._,..,.,.. 
l'nllllllbay nd8t cl • projett 
Clip. ,,..,,.. Pl". 1'bW 11'111)'* cl projld 

••••• 

24oRDER 
SON. PASCACK ROAD ~ L\NE 

SPRING VALLEY, NEW YORK 10977 ...'. 1535 
~ (914) 425· 
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•••EVERYTHING FOR YOUR TRS·80'e•• 
TRS-80 18 a trademark o r the Radio Shack Divi s ion o r Tandy Corporati o n 

*All orders processed within 24-HoursCOORDIN~ ATED * 30-Day money back guarantee o n all Software 
*Add $3.00 for shipping in UPS AreasBUSJNESS *Add $4.00 for C.O.D. or NON-UPS Areas 

*Add $5.00 outside U.S.A., Canada & Mexico 

SYSTEMS 
FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 

1. S.B.S.G. is a sophisticated Business Software System designed fo r the serious businessman. 
2. Each of the S.B.S.G. Business Modules may be purchased separately...or you may purchase the entire coordinated business system. 

3. Modules purchased separately do not coordinate with the General Ledger (although for the standard S.B.S.G. fee, the user may upgrade his 
individual modules for the coordinated system). 

4. Foolproof, Step-By-Step proced ures are supplied, planned and documented for the First-Time Computer User. All programs are self-
explanatory, telling the user what is required at every step. 

5. Programs are written in BASIC and the source code listing is supplied for those users who decide to modify the original system. 

6. A complete users manual is supplied with each module. 

7. Demo Data diskettes are supplied with sample data. 

8. S.B.S.G. has an In-House staff that can answer questions and problems related to the proper use o f the S.B.S.G. Business System (on the 
telephone or through the mail) . 

9. First-Time Computer Owners Note-Instructions are provided for entering state payroll wi thholding tables. There is an additional charge if 
you prefer to have S.B.S.G. Programmers insert the correct data. 

10. Minimum system requirement is 2-dr ives to run any sing le modu le. 

11. Minimum system requirement is 3-drives to run the coordinated business system (AR-AP-GL) or (AR-AP-GL with PAYROLL). 

12. Minimum system requirement is 4-drives to run the extended coordinated system (AR-AP-GL-PR and INVENTORY/ INVOICING). 

13. The A. OSBORNE & ASSOCIATES business manuals are provided FREE w ith each o rder (they may be purchased separately at $20 per 
manual). 

14. The INVENTORY and INVOICING modules are original programs written by S.B.S.G. 

15. Each module can be purchased as independent modules to run on a 2 or more drive system except INVOICING. 

16. Memory requirement is 48K for the MODEL-I and 64K for the MODEL-II. 

17. All S.B.S.G. BUSINESS SYSTEMS may be upgraded up to 4-disk drives. No data is ever lost during an upgrade. There is a standard S.B.S.G. 
charge for all upgrades. 

ACCOUNTS PAYABLE ACCOUNTS RECEIVABLE 

The accounts payable system receives data concerning purchases from The objective of a computerized AIR system is to prepare accurate and 
suppliers and produces checks in payment of outstanding invoices. In timeley month ly statements to credit customers. Management can 
addition. it produces cash management reports. This system aids in generate information required to control the amount of credit extended 
tight financial control over all cash disbursements of the business. and the collection of money owed in order to maximize profitable credit 
Several reports are available and supply information needed for the sales while minimizing losses from bad debts. The progra ms com­
analysis of payments. expenses. purchases and cash requirements. All posing this system were developed 5 years ago, especially for small 
A/P data feeds General Ledger so that data is entered into the system businesses using the Wang Microcomputer. They have been tested in 
just once. These programs were developed 5 years ago for the Wang many environments since then. Each module can be used stand alone 
micro-computer and have been tested in many environments since or can feed General Ledger for a ful ly integrated system. 
then. The package has been converted to the TRS-80'" and is now well 
documented, on-l ine, interactive micro-computer system with the 
capabilities o f (or exceeding many larger systems). 
CAPABILITIES:
* menu driven; easy to use; full screen prompting and cursor control
* invoice oriented; everything revolves around the invoice: handles 

new invoice or credit memo or debit memo* invoce information recorded; invoice #, description, buyer, check 

CAPABILITIES:
* menu driven; easy to use; ful l screen prompting and cursor control* invoice oriented; invoices can be entered before ready for bi lling, 

when ready for billing, after billing or after paid * allows entry of new invoice, credit memo, debit memo, or change/ 
delete invoice * allows for progress payment

* transaction information includes: 
register #, invoice date, age date, amount of invoice, discount (in%), • type of A/R transaction • b illing date 
f reight, tax ($) , total payable 

* t ransaction print and file maintenance procedures insure accuracy* flexible check calculation procedure; allows checks to be calculated 

• customer P.O. # • general ledger account number 
• description of P.O. • invoice amount 
• shipping/ transportation charges 

for a set of vendors-or-for specific vendors* program prints your checks; contiguous computer checks with your 
• tax charges 
• payment 

company letterhead can be purchased from SBSG* reports include (samples on back) : 
• open item listing/c losed item listing ­ both detail and summary 

• progress payment informat ion 
• transaction print & file maintenance procedures insure accuracy* customer statements printed; computer statements w ith your com­

• debit memo l isting/credit memo listing 
• aging 

pay letterhead can be purchased from SBSG* reports include: (samples on back) 
• check register report (to give an audit t rail of checks printed) • listing of invoices not yet billed 
• vendor listing and vendor activity (activity of the whole yea r) * fully linked to G ENERAL LEDGER: each invoice can be distributed 

• open items (unpaid invoices) 
• closed items (paid invoices) 

to as many as five (5) different G L accounts; system automatically 
posts to cash and A/P accounts 

• aging* fully linked to General Ledger; will post to applicable accounts; 
debit AIR, credits account you specify 
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TRS-80 Is e rred e m e rk o f the- Redlo Sheck D i v i sion of Tendy Cor porello n 

PAYROLL 
Payrol l invoices many complex calculations and the p roduction of 
reports and documents, many of which are required by government 
agencies. It is an ideal candidate for the computer. With th is Payrol l 
system in-house. you can promptly and accurately pay your employees 
and generate accruate documents/ reports to management, emp loyees. 
and appropriate government agencies concerning earnings, taxes. and 
o ther deductions. The package has been converted to the TRS-80'" and 
is now a wel l documented, op-line, interactive, micro-computer system 
with the capabilities of (or exceeding) many larger systems. 
CAPABILITIES:
* perfo rms all necessary payroll tasks including: 

• file maintenance, pay data ent ry and verification 
• computation of pay and deduction amounts 
• printing of reports and checks

* can hand le salaried and hourly employees* employees can receive: 
• hourly or salary wage 
• vacation pay 
• holiday pay 
• p iecework pay 
• overtime pay

* employees can be paid using any combination of pay types (except , 
hourly cannot receive salary and salary cannot receive hourly)* special non-taxable or taxable lump sums can be paid regularly or 
one time (bonus, reimbursements, etc)

* health and welfare deductions can be automatically calculated fo r 
each employee* earnings-to-date are accumulated and added to permanent records; 
taxes are computed and deducted: US income tax , Soc ial Security 
tax . state income tax, other deductions (regular or one time)* paychecks are printed; computer checks with your company letter­
head can be purchased from SBSG* calcu lations are accumulated for; employee pay history, 941 A re­
port, W-2 report, insurance report, absentee report

* fully linked to General Ledger. Each employee's payroll information 
can be distributed to as many as (12) twelve different GL accounts; 
system automatically posts to cash account 

GENERAL LEDGER 
The General Ledger account ing system consolidates financial data 
from other accounting subsystems (A/R, A/P, Payroll, di rect posting) in 
an accurate and timely manner. Major reports include the Income State­
ment and Balance Sheet and a "special" report designed by manage­
ment. The beauty of this General Ledger system is that it is completely 
user formatted. You "customize" the account numbers, descriptions, 
and report formats to sui t particular business requirements. These 
p rograms were developed 5 years ago for the Wang micro-computer 
and have been tested in many environments since then. The package 
has been converted to the TRS-80'" and is now a well documented, on­
l ine, interactive micro-computer system with the capabilities of (or 
exceeding) many larger systems. 
CAPABILITIES: 
* more than 200 chart of accounts can be handled* account number structure is user defined and contro lled * more than 1,750 t ransact ions may be entered via: 

• direct posting; done by hand; val idated against the account file 
before acceptance 

• external posting; generated by A/R, A/P, Payroll or any other 
user source

* data is maintained and reported by: 
• month 
• quarter 
• year 
• previous three quarters * reports (samples on back) include: 
• t rial balances 
• income statement 
• balance sheet 
• special accounts reports and more....* user formats reports with the following designated as you wish: 
• tit les 
• headings 
• account numbers 
• descriptions 
• subtotals 
• totals 
• skip lines 
• skip pages* up to eight levels of totals ­ fu lly user designated* menu driven; easy to use; full screen prompting and cursor control

INVENTORY CONTROL/ INVOICING
* ISAM (Indexed Sequential Access Method) eliminates the necessity 

for t ime consuming sort. 
* Pre-Allocated Fi les for IMMEDIATE update and inquiry capabil ities. * Fast Disk storage and ret rieval. * Inventory Master Record includes.. . c lass ...SKU ... Division .. . Retai l. .. 

Cost... Beginning Balance... Period Sale Units ... Period Receipts...On 
Order...On Hand...M inimum Reorder Point...Recommended Re­
order Amount...Vendor Number.. . Period Sale Dollars...YT D Sale 
Units.. .YTD Sale Dollars.

* Calculated and Displayed Formulas include...Gross Margin ($) .. 
Gross Margin (%) .. .Gross Margin ROI (%) ... Average Inventory Retai l 
($) ...Average Inventory Cost ($ ) ... Tu rn-Over(%) * Reports Generated include...Master File L isting ...C lass Description 
Listing...Transaction Audit Trail. .. Minimum Reorder Point by Ven­
dor...Retail Price List...Retai l & Cost Price List...Period Sales Report 
... Year to Date Sales Report.. .Stock Status (Sc reen or printer output) 
.. .Commission Report (for salesmen and buyers).* Transaction Types include .. . Sales, Vendor Receipts...Vendor 
Orders ... Customer Returns.. .Vendor Returns.. . Transfer Stock. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

HOUR ~ 24 ORDER'ii> LINE 
~ (914) 425-1535 

PRICING MOD-1 MOD-II MOD-Ill 
VERSION VERSION VERSION 

ACCOUNTS RECEIVABLE ...... . . . . . , .. . • .. . . . $125 $225 $199.95 
ACCOU NTS PAYABLE ... $125 $225 $199.95 
GENERALLEDGER $125 $225 $199.95 
PAYROLL... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... . ....... . . . $125 $225 $199.95 
INVENTORY . . . . . . . . . . . . . . . . . . .................. . . . . . ... . ... . . .. .....•. . .• .. $175 $275 $199.95 
INVOICING ... . . . ............ ..... ............................ .. . .. .. ... . . .. . ... . . $150 $250 $199.95 
COORDINATED INVEN TORY/ INVOICING ACCOUNTS RECEIVABLE .... . ... • . .. • ...... $449 $749 $599.95 
COORDINATED AR-AP-GL . . .. ..... . ............ .... .. . ........ . . . . . ... .. . ... • ... . .. $375 $675 $599.95 
COORDINATED AR-AP-GL with PAYROLL .......... . ........ . . .. .. ....... ... . $495 $899 $799.95 
EXTENDED COORDINATED AR-AP-GL INVOIC ING/ INVEN TORY wi th PAYROLL ... • ... • . $799 $1299 $1199.95 
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TRS-80 Is a trademark of lhe Radio Shack Division of Tandy Corporallon 

MICROSOFT BASIC COMPILER l'IEWDOS/80 
A New enhanced NEWDOS for 1R&80'" Model I for the 1980'sWith 1R&80'"BASIC Compiler, your Lei/el II programswill run at record speeds! 

Apparat Inc., announces the most powerful Disk Operating System for the . , Compiled programs execute an average of3-10 times faster than programs run under 
1R&80'". Ithasbeen designed forthe sophisticated userand professional programmerLevel II. Make extensive use of integer operations, and get speeds 2().30 times faster 
who demands the ultimate in d isk operating systems. than the interpreter. 

NEWDOS/80 is not meant to replace the present version ol NEWOOS 2. 1Best ofall, BASIC Compiler does it with BASIC, the language you already know. 
which satisfies most users, but is a carefully planned upward enhancement. whichBy compiling the same source code that your current BASIC interprets, BASIC 
significantly extends NEWDOS 2. I's capabiUties. This new member to the AppllratCompiler adds speed with a minimum of effort. 
NEWOOS' family is upward compatible with present NEWDOS 2. 1 !Ind is supplied onAnd you get more BASIC features to program with, .since features of Micro· 
Diskette, complete with enhanced NEWOOS + utility programs 11nd documentation.solt's Version 5.0 BASIC interpreter are included in the package. Features like the 
Some of the NEWDOS/ 80 features are: WHILE...WEND statement, long variable names, variable length records, and the CALL 

• New BASIC commands that supports with variable record lengths up to 4095statement make programming easier. An exclusive BASIC Compiler feature lets you 
Bytes long. call FORTRAN and machine language subroutines much more easily than in Lei/el II. 

• New BASIC commands that supports with variable record lengths up to 4095Simply type in and debug your program as usual, using the BASIC interpreter. 
Bytes long.

Then enter a command line telling the computer what to compile and what options 
• Mix or match disk drives. Supports any track coun t from I Bto 80. Use 35, 40 orto use. 

77 track 5" mini disk drives or B" disk drives, or any combination.
Voila! Highly optimized, Z-00 machine code that your computer executes in a 

• A security boot-up for BASIC or machine code application programs. User never flashl Run it now or save it for later. Your compiled program can be saved on disk for 
sees "DOSREADY' or "READY' and is unable to "BREAK", clear screen, or

direct execution !!Nery time. 
issue any direct BASIC statement including " UST." 

Want to mari<et your programs? Compiled versions are ideal for distribution. 
• New editing commands that allow program lines to be deleted from one loc11tion

You distribute onlythe object code, not the source, soyour genius stays fully protected. 
and moved to another or to a llow the dupliclltion of a program line with the

BASIC Compiler runs on your lRS-80'" Model I with 48K and disk drive. The 
deletion of the original.package includes BASIC Compiler, linking loader and BASIC library with complete 

• Enhanced and improved RENUMBER that allows reloclltion of subroutines.documentation ............. . .................................... •t95.00 

• Powerful program chaining. 
• Device hanging for routing to display and printer simultaneously.

1980 lrlCOME TAX PAC • CDE function; simultaneous striking of the C, D and E keys will allow user to 
Completely Revised· Latest Tax Tables · Fully Tested · Complete Manual and Docu· enter a mini-DOS to perform some DOS commands without disturbing the 
mentation. The new version of the Income Tax Pacs are full of error catching codes resident progrlim.
making it impossible to make an error. Follow the simple Step By Step procedure that • Upward compatible with NEWOOS 2. 1 and TRSDOS 23. 
makes tax preparation simple. • Includes Superzap 3.0 and all Apparat 2.1 utilities. 
ll"ICOME TAX PAC A . .. ............ ... . .. ... .......... (U9.95...Cauette) 
 ........ ........................... ... ...... ..... ......... .. •t49.00 

For Level II l 6K Cassette Only 
Does Form 1040 and 1040A STOCK MARKET MONITOR 

· Schedule A itemized.deductions Galactic Software Ltd. 

· Schedule B interest and dividends 
 CASSETTE VERSION .. ............... ..... . .......... . .... .. .... -S9.00 

· Output to video display DISK VERSION ..... . .... .................. ...... ........ ...... .. •99.00 

· Schedule TC tax computation 

I . The system is designed for the active " trader" not the "long term" investor, 11sll"ICOME TAX PAC B ..... .......... .. .. .. .. M9.95...Cauette or Diskette) 

the system is "technically" oriented.For Lei/el II 16K with or without printer...cassette or disk has all features of Income Tax 

Pac A Pim works with or without line printer. 2. For the lRS-80'" Model I, Level II, 16K or more. Available in both disk and tape 

·Formats Form 1040 and 1040A for standard tax forms versions. 
3. Tracks user selected issues, in a technical system that reflects the issue' s · Schedule C income from a personally owned business 

performance against the overall mari<et. ·Form 2106 employee business expense 
4. Set up data is input by the user from the Standard and Poors stock guide orPROFESSIONAL INCOME TAX PAC C . . . . . . . . . . . . . . . . . . •99.95...Dlskette 

Value Line. For Level II 32K with disk and printer (optional) 
5. Daily issue data, "high", "low", " close" and "volume" are input from any news· Has all features of Income Tax Pac B Plu. automatic memory storage for income tax 

paper containing this information.preparers. 
6. Daily overall market. "volume" and "closing Dow" are also provided from 11· 22 additional schedules and forms 

newspaper.· Formats forms for individual or tractor feed printing 
7. Volume and price changes o f an issue, as they compare to volume an price 

MOD II CPA VERSIOl'I .......................................... U 99.95 
 changes of the overall market, are the basisofthis system's analysis ofthe given 
issue. 

8. Comparisons of the issue against itself are also done. This may allow the user~PROtlT 913 ~~ 323 ~~G~~~978 to spot "unusual" activity on this issue. 
SHOWS 9. Clear indications are given as to whether the issue is " out performing", "under 

THE HORSE SELECTOR II (fl.ATS) (By Dr. Hal Davis .............. •50.00 performing" or "performing" with the mari<et. 

New simplified version of the original Horse Selector. The first Horse Selection System 
 I 0. Complete video and printed output is provided. 

to actually calculate the estimated odds of each horse. 
 11. This program is intended to be a guide to indications, and is not to be used11s11 
HIGHER PROFITS (OVER 100%) POSSIBLE THROUGH SELECTIVE BETTlNG ON: sole recommendlltion to buy, sell or hold an issue. These decisions 11re the 

•Rates each horse in 10 seconds. responsibility of the user and his brokerage. 
• Easy to foUow rules. 
• Can be used with any Apple UComputer. 
• I 00% money back guarantee (returned for any reason). !LClr:lPLJlll~%LS ~. NEW TOLL-FREE 
• Uses 4 factors (speed rating, trackvariant, distance ofthe present race, distanceof 

the last race). 
 MA~ ~SEF>VCE- ORDER LINE 
• Using the above factors, the Horse Selector calculates the estimated odds. BET 50 N. PASCACK ROAD (OUTSIDE OF N.Y. STATE) 
on horses whose 11ctual payoff (from the Tote Bollrd or Morning Lines) is higher SPRING VALLEY, NEW YORK 10977
than payoff based on estimated odds. (800) 431-2818

HOUR ~ 

on 11ny selected horse with 11n estimated payoff (based on Tote Bollrd or Morning 

• Using the llbcNe factors, the Horse Selector c11lculates the estimated odds. BET 

ORDER24 ~ * All orders proceued
LINE ~Unes) higher thlln c11lculated payoff (based on Horse Selector ll). within 24-Hourbock guarant.. 

•Source listing for theTRS-80'",TI-59. HP-67, HP-41, Apple11nd BASIC Computers. (914) 425-1535 * 30.DaY rnoneY 
• No computer or e11lculator necessary ( 111though 11 c11lculator would be helpful for on aU Software 
the simple dMslon used to e11lculate estlmllted odds). ADD $).00 FOR SHIPPING IN UPS AREAS 

f'Rl!E Dut.cl*'I Teblel 11llows betting on 2 or more horses with 11 guaranteed profit. ADD $4.00 FOR C.O.D. OR NON-OPS AREAS 
ADD $5.00 CXITSIDE U.S.A. CANADA f, MEXICO 
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* All o rde rs p rocessed w ithin 24-Hours* 30-Day money ~ack guarantee o n all TRS DOS S oftware
••EVERYTHINGFOR YOURTRS·80™•• * A dd $2.00 for s hipping in U PS Are ns* Add $4.00 for C.0.V . o r NON-UPS Areas* Add $5.00 oulsid t> U S. A .. C anada & Mexico * w.. will m atc h an!' b o nafide advertised priceMODEL Ill in any of the Major Compu te r Maga z ines 

(1) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 
INVENTQRY CONTROL AND INVOICING (Small Business Group) . an extensive business 
sys tem tOr lhe serious user .... can be used one module at a time or as a coordinated system.. 
$199.95 per modu le ....$1199.95 for lhe com ple te sys tem · 

(2) MASTER PAC 100 100 essentoal programs .BUSINESS PERSON AL FINANCE. 
STATIST ICS..... M ATH GAMBLING .GAMES . includes 125 page manual and 5 d iskettes 

$59.95 

(3) 	 BUSINESS PAC 100 .... 100 essent;a1 bus•ness programs ....INVENTORY CONTROL... PAY· 
ROLL ...BOOKKEEPING SYSTEM .STOCK CALCULATIONS .. .. CHECK BOOK MAINTEN· 
ANCE .ACCOUNTS RECEIVABLE ACCOUN TS PAYABLE. . includes 125 page manual 
and five d iskettes $99 .95 

{4) 	INFORMATION SYSTEM {The Bottom Shelf). An m-memory information system fo r small 
ma1hng l ist s. inventooes (1.e . books. articles. records. program reference files) . Can be used 
tor anything that you would use rolodex or index cara f iles ... Up to ten user define f ields.. 
Programmable prin tout s for rolodex cards. mall ing labels. etc.. ...Will identify all records that 
contain a group of characters you 've en tered even ti that g roup ism the middle ol a line... ..Sorts 
d ata b~se by any field $49.so· 

(5) 	 DATA MANAGER II (The Bottom Shelf) .. RANOOM ACCESS D;sk based D ATA M ANAGE· 
MENT SYST EM (S;md•ar to INFORM ATION SYSTEM above ...... but RANDOM ACCESS 
STORA GE e:ii.pands lhe amount of storage space available) . Used to replace mdex cards for 
medium sized ma1l llsls, inventories. personne l records . sales p rospects, etc... Uses up to f our 
disk dnves on line Up to t wenty user defined helds, programmable prin touts fo r rolodex 
cards. etc will 1dent1fy all records that contain a group of characters you·ve entered even if 
that group is in the middle of a lme.. main ta in up to 5 changeable presorted "key·· lites .. 
vari able length random records (!he smaller the record you define. t he more records yu can 
store) $99.95• 

(6) BUSINESS MAIL SYSTEM (The Bottom Shelf) ....Handles large mai l ing lists (up to 150,000 
names) ....supports 3 o r 4 hne addresses files au tomatically in zip code order, alphabetical 
within zip code. .. formals for 1 to 4 across mailing labels . ...suppo1t s quick disk locat ion of 
single or multiple names meets all industry and post al st andards. ...numeric code fields 
included for print ing selec ted records $125.00* 

(7) ANALYSIS PAO (The Bottom Shelf) ...A Columnar Calculatqr for financial analysis, line item 
budgetmg. cost analysis . sales analysis and almost any financial funcuon (and many statis tical 
functions).. .create matri x. es ol 29" 39 ....make all entries at one time either by row or column.. 
add, delet e, move o r switch columns and ro ws .edi t any d ata from lu ll screen d isplay ....add, 
sub tract . mult iply and divide one column by anolher and put resu lts in designated column (up 
to six calculat ions can be made and placed in designated column) .. define columns as con ­
stants. save calcu lations and formulas on d isk ....resu lts can be pnnted ma variety of report 
formals $99.95• 

{8) CHECKBOOK II (The Bottom Shelf)... A complete in memory checkbook balancing and 
reconc11tia11on program. ... five column keyboard input with 5 cha racters for check number. 16 
fo r payee. 4 for code ....numericat sort routine $49.50* 

(9) CHECK REGISTER ACCOUNTING SYSTEM (The Bottom Shelf) .. .. A complet e random access 
checkbook. system set and define up to 60 accounts with as many income accounts as you 
choose. . complete checkbook balancing and reconc ithation.... sing le e nt ry input where 
transaction can be dispersed over several accounts .. .. enables user to m ake a 64-character note 
on each transaction. .print ou t your own check after data entry...pri.n ts monthly summaries o f 

each account with m onth and yea r-to-dat e tota ls .... . cre ate a suspense file to remind you of 
commg e.11 penses.....Reports generate d included Check Reg i s ~e r (for any month). notes to 
Check Register. Income/ Expense Distribution Report . Statement o f Selected Account s, Bank 
Reconci le Statement, Suspense File and Full Account D1strfbu t1on Statement $74.95• 

(10) 	 LIBRARY 100 (The Bottom SheU).. 100 Programs on a broad range of topics. Finance.. 
Education Graphics. Home .. . Games ... ..CASSET TE VERSIO N $49.50 
DISK VERSION $74.95 

{11) 	ADVENTURE (by Scott Adams) ....A series of g am es (for ages 10-.99) .... wander through en­
chanted wo rlds seeking treasures... 1. Adventu reland .. .. 2. Pira te's Adventure .. 3. Mission 
Impossible Adventure...4. Voodoo Castle ... . 5. The Count .... 6. Strange Odyssey 7_Mystery 
Fun House 8. Pyra mid of Doom ... 9 . Ghost Town .. .. (#1 and #2 recommended !or the movie 
adventure ) .. .. Each adventure $14.95 (jon cassette). .. Diskette versions sold in groups of th ree 

0 

at $39.95 per three programs (#1 • #3, #4 - #6. •1 - #9). 

(12) HORSE SELECTOR II (Dr. Hal Davis) .... New simpliffed version o f the o riginal Horse Selector 
{for flats) .. The first Horse Se lection System to actua lly ca lculate !he ~stimat ed o ffs for e ach 
horse ...easy to fol lo w rule s ....uses 4 fac tors (speed ra ting . track variant. d istance of the 
present race, d istance o f the last race) ..calculated estimated odds .... fREE OUTCHING 
TABLES allo ws betti ng on 2 or more horses with a guaranteed prof it $50.00 

(1 3) MON-3 •nd MON-4 (Howe Software) ..... Powe rf!,J I utility p ro grams enabling you to in teract 
directly with your TRS-80 in MACHINE LANGUAGE.. .. The monitor co mes with com plete 
4~page instruction manual making 11 useful for bo th the beginner and advanced programmer ... 
simple commands m ake 11 easy to use .. functions includ e DISPLA Y, DISA SSEMBLE, M OVE 
and COM PARE. S EARCH. MODIFY. REL OCAT E, PRIN T. READ and WRITE. UNLOA D. SAVE 

and REAO. INPUT and OUTPUT. SENO and REC EIVE. .MO N-3 $39.95 (f o r cassette) .. 
MO N-4 M9.95 ( fo r d ;sk). 

(14) 	SMART TERMINAL (Howe Software}....ena bles your TAS-80 to be used as a remot e termina l 

to a time sharing computer system $6~.95 

(1 5) 	FAST SORT (Howe Software). a series of machine-language subroutines to sort dat a fro m 
BASIC p rograms ....data m ay b~ alphabetic (string) or numeric .... easily inte rfaced w ith your 
BASIC p rogram s (no machine lan guage Knowledge is necessary) $9.95 

{16) 	MAILING LIST (Howe Software)... .. m aintains mai ling lists of ove r 1000 names ... commands 
allow adding. changing, de leting , and find ing n ames Sorting is done in machine langu age 
subroutine .... labe ls printed in 1, 2 or 3 columns $69.95 

(17) 	HOME BUDGET (H o we Soft ware) ... ..com bines the maintena nce o f your checkbook with 
a nalysis of your income, expenses and month ly b ills. Handles data including bills. income, 
d eposits. checks and debits to your checking account, and cash expenses. Co mp utes check ­
book balance. list o f unpaid bills. monthly and year -to -datesummariesof income and expenses 
showmg income tax deductions .All outpu t printed on vid eo disp lay or line printer ... com es 
with complete instructions manual $49.t:s• 

(18) 	SMALL BUSINESS ACCOUNTING (H owe Software). . Based on the DOM E BOOKKEEPING 
SYSTEM ....keeps t rack of a ll income. expe nd itu res and payroll for a small bu siness of up to 16 
em ployees.. income and exp~ndit ures c an be ente red on a dai ly. weekly or mo nthly basis ... 
computes monthly and year to date totals ... .manual contains comple te instrucitons torcustom ­
1zation Cassette ve rsion $29.95 .. .. Diskette version $49.~5 

(19) REMOOEL-PROLOAD (Racet Computes)....Renumber program lines .. .. move st atements fro m 
one part of a program to another $34.95 

(20) 	GSF (Racer Computes) ....Lightning fast in·memo ry m ach ine language sort ut ili ty that can be 
made part o l your BASI C p rogams w ithout any machine langu age knowledge..... in~ l udeS 

severa l o ther uti liti es to spe~d up y our BASIC p rog rams....no m ach ine kno wledge necessary 
to use GSF in your BASIC p rogra ms $30.po 

(21) 	OOSORT (Racet Comput es) ... .includes GSF (abo ve) .. extends the m memory sort to sorts 
on multiple disk drives · $45.00• 

(22) COPSYS (Aacet Computes) allows the user to make copies of machines la nguage cassettes 
withou t any know ledge o f m achine language $20.00 

(23) 	COMRPOC (Aacet Comput es) .. .. a n auto load program for disk use rs allows the user to 
inse rt a diskette into !he ir MOO-Ill and have the computer take over all loading . ... lo ad a 
machine language program . BASIC, Rt,JN a certain program a ll wi thout pressing a single button 
... .. a llows your comput er to perfo rm 1 O, 20, 30 o r more funct ion s w ithout pressing a sing le 
button $30.00• 

(24) INFINE BASIC (Racet Computes)...adds a variety ol machine language sub rou tines to your 
BASIC programs (without any m ach ine language know ledge) .. .. f ast sorts....matn x ope r~ tions 

.. ...com press and uncompress data . ... and more $60.00 

(25) INFINITE BUSINESS (Racet Computes) .. .. an ad d on package t o INFINITE BASIC..... adds a 

va riety of routines im portant 10 the businessman (increase accuracy of calculatio ns and more) 


$30.00 

(26) 	OMS (Race! Compules) ... . lightning last machine lan gu age sort ....sorts up to 4 disk drives of 

information $90.00* 


(27) BL INK (Race t Computes) .. . allows you to RUN new p rograms without losing the variables 

st ored in your previous program . . line many programs together w ithout losing important 

variables $30.oo• 


(28) 	KFS-80 (Racet Com putes) ....now you can use ISAM (Ind ex Sequential Access Files) o n your 

MOO-Ill .. .. using ISAM in your BASIC programs a llows ins tant access o f your ite ms in your 

data files ... use with mail programs. .invento ry programs .. ..etc. s100.oo· 


{29) MAIL LIST {Race! Computes) ....alt rou tines are 1n machine languag e allowing for quick 

access $75.00 


' FOR DISK ONLY 


,,,.. 9 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE HOUR 
ORDER LINE 24oRDER ~· · ·. 

(OUTSIDE OF N.Y. STATE) LINE 

(800) 431-2818 (914) 425-1535 
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RECREATION 

See ifyou get the point of this programming exercise. 

The Dot Game 

Arthur J. Welcher connect two adjacent dots, ei­ M> N THEN N1 = N:M1 = M: for two players, but I decided 
360 S. Wetherly Drive ther vert ical or horizontal. If you M =N1:N =M1). that if the computer could scan 
Beverly Hills CA 90211 are able to complete a simple After each move, we go to the your move, it could also take the 

box with your line, you score a scoring subroutine at lines 5500 move to complete a box. If the 
point and receive another turn. to 5520. This subroutine checks computer cannot make a box, it 
Whoever has the most boxes to see if the line can complete a would take a random move. All 
when the game board has been box. In the case of a horizontal of this happens in lines 5522 to 

completed, with all dots con· line, the box above and t he box 7166. 
nected, is the winner. below the move are scanned by This routine was written to 

using the Point command to see start its scan at coordinate A, 1.To begin, lay out the game If you really want to learn how if a line exists for each of the The computer takes a few mo­board in lines 5000 to 5170.to program, write a game," other three sides. For a vertical ments to scan the entire board First, you must establish thesaid my experienced friend move, the program uses the looking for a box to complete.move subroutine in line 2000 towhen I took delivery of my same process to determine pos­ This works well, so I settled for3040 depending on whether it is TRS-80. sible boxes to the left and right it. But I have used a little logica horizontal or vertical move.I began to visualize knights on of the entered line. since then, and decided that the For a vertical move, go from thehorseback, castles with hun­
If you have a completed box, a scan need only start one linetop coordinate to the bottom co­dreds of rooms, fields of men score will tally and you will be re­ above, and one row to the left of ordinate and from the left coor­and artillery, airplanes and roc­ turned to line 5179 to make an­ the last move in order to dis­dinate to the right for a hori­ket ships in the skies, and I other move. At the end of your cover if your move created three zontal move. could see what my friend was moves, the score will register on s ides of a box. If you begin to 

talking about! Also, when the letter of the co­ the board, and it will become the tire waiting for the computer to 
I shall not fal l into the trap of ordinate is entered it must be opponent's move. make its move, try making this 

endless revising, I thought. I followed by a comma, and then change in the program yourself. 
shall select a simple game for the number. For example: a le­ Originally for Two I hope you have as much fun 
my first attempt. An old stand­ gitimate horizontal move, going I original ly wrote this program with it as I did.• 
by, maybe some graphics just to from left to right, would be B, 3 
make it interesting. I finally ENTER to B, 4 ENTER. A legit­
came up with the Dot Game. It imate vertical move, going from 
hasn't been overdone, in fact, it top to bottom, would be C, 7 
has been almost forgotten! It ENTER to D, 7 ENTER. 
has pre-planned moves, and This works, and I sett led for it, 
easy graphics; perfect! but you don't have to. You could 

modify the program to take the 
Remember the Game? coordinates without the comma 

In case you don't remember, using a VAL(RIGHT$(X$,1) and 
the game of connecting the dots VAL(LEFT$(X$, 1) or you could 
goes like this: Each player takes modify it so that it is possible to 
a turn where he draws a line to enter it right to left as well (IF 

5 CLS 
6 Z= 0 
7 T= 0 : 0= 0 :S=l 
10 PRINT"1'HI S IS THE GAME OF CONNECTING DOTS " 
20 INPUT"EN1'ER PLAYER 1 HERE " ; A$ 
2 5 INPUT" IF YOU WANT TO PLAY THE COMPUTER ENTER 1 ELSE 

2" ;A 
27 ON A GOT03 2 ,30 
3 0 I NPUT"ENTER PLAYER 2 HERE";B$ 
31 GOT01000 
3 2 Z=l:B$="COMPUTER" 

Program continues 
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Games from BIG FIVE will turn your computer into a 

TRS-80 HOME ARCADE 

If you and your TRS-80 have longed for a fast-paced arcade-type game that is 

truly a challenge, then SUPER NOVA is what you've been waiting for. In this 
two player machine-language game, large asteroids float ominously around theSUPER screen. Suddenly your ship appears and you must destroy the asteroids before 
they destroy you! (But watch out because big asteroids break apart into littleNOVA© 
ones.) The controls that your ship will respond to are thrust, rotate, hyperspace, 
and fire. All right' You've done it' You've cleared away all the asteroids' But what 
is that.saucer with the laser doing? Quick' You must destroy him fast because that 
guy's accurate' 

The sound of the klaxon is call ing you' Cruel and crafty invaders have been 
spotted in battle formation warping toward Earthat an incredible speed . Suddenly. 
your ship materializes just below the huge flock of invaders. Quickly and skillfullyGALAXY you shift right and left as you carefully fire your lasers at them. But watch out' A 
few are breaking out of the convoy and flying straight at you' As the whine of theirINVASION© engines gets louder, you place your finger on the fire button knowing all too well 
that this shot must connect- or your mission will be permanently over! With 
sound effects' 

Your TRS-80 screen has been transformed into a maze-like playfield for this 
game. As your ship appears on the bottom of the screen, eight alien ramships.•;-;;·;-;;;;~ 
appear on the top. All of them are traveling at flank speed directly at you' Quickly "' •••••• 1:1ATTACK 	 and boldly you move toward them and fire missiles to destroy them. But the more 
aliens you destroy, the faster the remaining ones become. If youget too good you 

.. . . ..
·-'
•"'•........FORCE© > ~ must endure the wrath of the keeper of the mazefield: the menacing "Flagship".• • • •. «• •• • You must destroy him fast because, as you will find out, that guy's accurate' With' sound effects' 

With thousands of stars whizzing by you, your SPACE DESTROYER ship 
comes out of hyperspace directly under a convoy of aliens. Almost effortlessly, 
you skillfully destroy every last one. But before you can congratulate yourself, 
another set appears. These seem to be slightly more intelligent than the first set.COSMIC 
Quickly you eliminate all of them, too. But your fuel supply is rapidly diminishing. 
You must still destroy two more sets before you can dock with your space station. 
All right' The space station is now on your scanners! Oh no! Intruders have 
overtaken the station' You must skillful ly fire your neutron lasers to eliminate the 
intruders from the station before your engines run out of fuel and explode ' With 
sound' 

FIGHTER© 

As you look down on your space viewer you can see the stranded astronauts 
that are crying out for you to rescue them. But first you must maneuver your 
shuttle down through the asteroids & meteors before you can reach them. Great'METEOR 
You've got one! But now can you get back to the space station to save your fellow 
shipmate or will you crash and kill both of you? You can fire your lasers to destroy 
the asteroids, but watch out, because there could be an alien FLAGSHIP lurking 
behind! Includes sound effects' 

MISSION II© 

For $39.95 it's now poss ible to have the famous ATARI joystick interfaced 
with your Model 1. All of our tapes are now completely compatible with theNEW joystick. Packaged with complete instructions, you can even use it with your own 
programs! If your old tapes do not say "Joystick Version" on them and you wish JOYSTICKS! to exchange them for new Joystickversions, enclose $2 and your old tape. (Call 
or write for info on Mod 3 joysticks.) 

BIG FIVE SOFTWARE 

P.O. Box 9078-185, Van Nuys, California 91409 

For MC/Visa or COO orders, call (213) 782-6861 from 9am-5pm Pacific time. · 
Prices per game: Level 2, 16K Mod 1/ Mod 3- $15.95 Cassette versions require 16K memory, disk versions require 32K. 

Level 2. 16K Mod 1/ Disk- $17.95 We accept checks, money orders, and MC/Visa orders. 
10% discount for 2 items, 15% for 3 or more. (Including Joystick) All games © 1980 by Bill Hogue & Jett Konyu. 
Please add S1.50 postage/ handling, Calif. residents add 6% tax . TRS-80 & TR SOOS are trademarks of Tandy Corp. 
All games are written in machine language and supplied on cassette. NEWOOS is a trademark of Apparat, Inc . 
Disk versions save high scores to your TRSOOS or NEWDOS diskette. Dealer inq uiries invited. 

..-357 
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HOMES for TRS-80 
(Cuuom fu<nituro f0< MODELS I . II , and Il l) 

40 CLS 
1000 REM . 
1010 A=l0 : B=l3 : C=l6: D•l9:E=22 : F=25 :G=28:H=3l:I=34: J=37 
1020 K=22+((N-1)*8) 
1025 GOT05000 
1070 REM IF M-N>l THEN5180 
1080 REM IF P-L>3 TllEN5180 
1090 IF (M>N)AND (P=L) THEN200 0 
1100 IF (M=N)AND (P>L) THEN3000 
2000 K=22+(N-1)*8 
2005 FOR X=K TO K+S 
2010 SET(X,L) 
2020 NEXTX 
2030 GOSUB5185 
2040 GOT05500 
3000 FOR Y=L TO L+3 
3010 SET(22+((N-1) *8),Y) 
3020 NEXTY 
3030 GOSUB5185 
3040 GOT05515 
5000 REM . GAME BOARD 
5001 CLS 
5060 
507 0 FOR W = 1 TO 10 
5080 PRINT@l33 +4*W, W; 
5090 NEXTW 
5110 PRINT@l96 ,"A" : PRINT@260 ," B": PRINT@324 ,"C": PRINT@3 

88 , "D": PRINT@452,"E" 
5120 PRINT@516 ,"F" : PRINT@580,"G" : PRI NT@644 ,"H" : PRINT@7 

08, "I":PRINT@772, "J" 
5130 FORY= l 0 TO 37 STEP) 
51 40 FORX=22 TO 94 STEP 8 
5150 SET(X ,Y) 
5160 NEXT X 
517 0 NEXT Y 
5175 PRINT@0, "SCORE "A$ , T;TAB ( 40) ; B$ ; 0 
5176 IF(Z= l )AND (S=2)=-l THEN5185 
5177 A=l0 : B=l3 : C=l6: D=l9 : E=22 : F=25 : G=28 : H=3l :I=3 4: J=37 
5178 IF S=2 THEN51 83 
517 9 DEFINT L , P : PRINT~896 ," 

5180 PRINT@896 ,A$;"' S TURN ""NUMBER-LETTER";:INPUTN 
,L$ 

5181 L=(ASC(L$)-57)+2 *(ASC(L$) - 64) 
5182 GOT05190 
5183 PRINT@896 , B$;"'S TURN","NUMBER-LETTER ";: INPUTN, 

LS 
5184 L= (ASC (LS) -57) +2* (/\SC (LS) -64) : GOT05190 
5185 PRINT@898 , BS ;" ' S TURN - LET ME TAKE A LOOK": RE 

TURN 
5190 PRINT@896 , " " , "END NUMBER- LETTER" ;: INPUTM , PS 
5191 P=(ASC(PS)-57)+2*(1\SC(PS)-64) 
5200 GOT0107 0 
5490 CLS 
5500 REM 
5501 IF POINT(23+(N-1)*8,L)AND POINT(23+(N-1)*8 , L+3)=-l 

THEN5509 
5503 IF POINT(23+(N-1)*8,L)AND POINT(23+(N-1)*8 ,L-3)=­

l TllEN5512 
5506 GOT05600 
5509 I F POINT(22+(N-1 )*8 , L+l)AND POINT(22+N*8 , L+l)=-l 

THEN5522 
5512 I F POINT (22+(N-1 )*8,L-l)AND POINT(22+N*8,L-l)=-l 

THEN5522 
5513 GOT05600 
5515 IF POINT (22+(N-1) *8 , L+l)AND POINT(22+N*8,L+l)=-l 

THEN5518 
5516 IF POINT(22 + (N-1 )*8,L+l)AND POINT(22+(N-2)*8,L+l) 

=-1 THEN5519 
5517 GOT056 00 
5518 IF POINT(23+(N- 1)*8, L)AND POINT(23+ (N-1 ) *8 , L+3)=-l 

THEN5522 
5519 IF POINT(23+(N- 2)*8 , L) AND POI NT(23+( N- 2) *8,L+3)=­

l THEN5522 
5520 GOT05600 
5522 I F S= l THENT=T+l : GOT05175 
5525 IF(Z=l)AND (S=2)=-l THENO=O+l : GOT06000 
5530 IF S=2 TllEN0=0+1 : +5175 
5600 IF(Z=l)AND (S=l)=-1 THEN5660 
5601 IF ( Z=l) AND ( S=2) =-1 TllEN5650 
5605 IF S=l THEN5640 
5610 IF S=2 THEN5650 
5640 S=2: GOT0517 5 
5650 S=l : GOT05175 
5660 S=2 : GOT06000 
6000 11=0 : B=0 : C=0 : D=0 : E=0 : F=O :H=0 :I =0 : J=0 : G=0 
6001 S=2 
6005 FOR Y=l0 TO 34 STEP 3 
601 0 FOR X=22 TO 86 STEP 8 
6015 A=X+l 
6016 B=(X-14)/8 
6040 E=POINT(A , Y) 
6050 F=POINT(X , Y+l) 
6060 G=POINT(X+8,Y+l ) 
6070 H=POINT(A , Y+3) 
6090 IF (E=-1 )/\ND (F=-l)AND (G=-1)/\ND (H=-1 )=-l TllEN62 

40 
610 0 IF (E=-1)/\ND (F=-1)/\ND (G=-1 ) =-l THENN=B : L=Y+) : M=B 

+8 : P=Y+3 : GOT01090 
61 20 IF(E=-l)AND (F=-1 )1\ND (ll=-1)=-l THENN=B+l :L=Y :M=B 

+l : P=Y+3 :GOT01090 
6130 IF(E=-1 )1\ND (G=-1)1\ND (H=-1)=-l THENN=B :L=Y :M=B : P 

=Y+3 : GOT01090 
6140 IF (F=-l)AND (G=-l)AND (H=-1)=-l THENN=B : L=Y:M=B+8 

: P=Y:GOT01090 
6175 IF(E=-l)AND (F=-1)=-l THEN 6240 
6180 IF(E=-l)AND (G=-1)•-l TllEN6240 
6190 IF(E=-1)1\ND (H=-1)=-l TllEN6240 
620() IF(F=-1)/\ND (G=-1) =-l TllEN6240 
6210 IF(F=-l)AND (H=-1)=-l THEN6240 
6220 IF(G=-1)/\ND (H=-1)=-l TllEN6240 
6225 IF (E=-1 ) THEN6240 
6230 IF (F=- 1) THEN6240 
6240 NEXTX 
6250 NEXTY 
626 0 N=RND(9) 
6261 L=RND(9)*3 +10 
6265 l\=10:B=l3 : C=l 6:D=l9:E=22 : F=25:G=28 : 11=31:1=34:J=37 
6270 GOT01090 
7160 N=B : L=Y:M=B+S : P=Y 
7161 GOT01090 
7165 N=B:L=Y : M=B : P=Y+3 
7166 GOT01090 

Program Listing 1 

Homes for TRS-80 , is the unique custom 
fu rni ture line that converts the Radio Shack 
modular computer system into one homo­
genious unit. Available in a high quality, com­
mercial and economy series, the basic custo m 
corner desk consoles provide to tal built-in 
capabilities fo r the TRS-80 keyboard , in ter­
face, monito r, and cassette . Optio ns are 
available for building in accessories such as: 
Stringy Floppy's, Disk Drives, Screen Prin­
te rs, and Line Prin ters. 

FEATURES 
One Homogeneous Unit 

Built-in Accessories 

Arm Rest Cushion 

Copy Shelf 

Typewriter Height 

AUDIO - VIDEO 

..-14s SYSTEMS - FOR 24 HOUR INFORMATION 
PHONE ..oa-9..6-1265 

AVS 
2415 Autumnvale Dr. San JoH, CA. 95132 
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If you 're tired of waiting for 
your TRS-80 * and need more 
processing power but don 't 
need the hassels of changing 
software, the Microc PCP may be The 225 o/o Solution. 
Simply plug the MicroC PCP into the keyboard expansion port. 
No installation. No traces to cut. No holes to drill. No wires to 
solder. Not a mere clock mod but a whole new 4 MHz Z-80A CPU 
and support circuitry. Programs run reliably more than twice as 
fast (2.25 times faster) at the SAME CLOCK SPEED AS THE 
MODEL II. Special proprietory circuitry speeds RAM accesses. 
Automatic slowdown circuitry slows the processor to normal 
speed during disk accesses, with override for 4 MHz disk 
operation. System desk models now available. 

SEE us IN NEW YORK 

Send Check for: To: MicroCornpatible Inc. 

* * BOOTH 38 P.0. Box106 
Scaly Mt. . N. C. 28775 * * $229NATIONAL TRS-80 MICROCOMPUTER SHOW 

includes shipping (704) 526-2782 
MAY 21, 22, 23 and handling 8:00 a.m. to 9:00 p.m. EST 

VISA . Master Ch arg e. C.0.0. ..-252ASK ABOUT OUR NEW DISTRIBUTOR POLICY 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 


NEW MODEL UPl_.l SERIAL PRI TER INTERFACE 
MAKES IT POSSIBLE TO CONNECT AN '\SCl l SE RIAL 
1>R1 TER TO THE PARALLEL PRINTER PORT 0 TH E 
TRS-80. 

Software compat ibi l ity problem; ,1rc to tall y cl11ni­
nated because the TRS-80 ·'TH I KS" th,1t it ha; ,1 

parallel printer attached. NO MACHI E LANGUAGE 
DRIVER EEDS TO BE LOADED I TO H IGH MEM­
O RY BECAU SE THE DRIVER ROUTl'.JE FO R THE 
UPl-3 IS ALREADY IN THE LEVEL II ROM' SCRIPSIT, 
PENCI L, RSM 2 , ST80D. NEWDOS, FORTRA , 
BASIC etc. all work as if ;i parallel printer was in use 

The U Pl -3 is completely seli contained ,ind ready to 
use. A 34 conductor edge card connec tor plugs onto 
the parallel printer port of the model I Expansion Inter­
face or onto the parallel printer port on the TRS-80 Il l. 
A DB25 socket mates with the cable from your serial 
printer. The UPl-3 converts the para llel output of the 
TRS-80 printer port in to ser ial da ta in both the 
RS2 32-C and 20 MA. loop formats. 

SPEEDWAY ELECTRO NICS Also ava ilable from 
1354 AUBURN ..-275 YE ODDE SHOPPE 
SPEEDWAY, IN 46224 (3 17) 92 5-0496 

VISA MasterCard 

:1-l Condu<tor 
Edge C 1rd 

Switch :.electable options include: 
• Linefeed after Carriage Return 
• Handshake polarity (RS232-Cl 
• ,'.Jull s after Carriage Return 
• 7 or 8 Data Bi ts per word 
• 1 o r 2 Stop Bits per Word 
• Parity or No pJrity 
• ODD or EVEN Parity 

Price is $139.95 plus $4 .00 shipping US, $15 .00 
Foreign. SPECIFY BAUD RATE 110 TO 4800 W HEN 
ORDERING. The manual for the UPl-3 is available for 
$5.00 postpaid . 

Our printer in terface for the H 14 is still available at 
$29.<J S plus $2 .00 S& H. Insta llation requ ires solder­
ing. See ad Oct 80 p. 189 
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APPLICATION 

Ifyou have the bucks, this check writing routine is good to $999, 999. 99. 

Endorse It 


Arthur J. Welcher "What do you put in?" I asked. 
Program Listing 1 360 S. Wetherly Drive " Everything," he answered. 

Beverly Hills, CA 90211 "Why not just spind le a blank 
check into your printer and type10000 CLEAR500 :INPUT"DOLLARS AND CENTS";X$ 

10005 P6$=" ": P5$="":P4$="":P3$= "":P2 $=" ":Pl$="" out the check?" I asked. 
10010 PB$="." 
10020 L =INSTR(X$ , PB$) " You sound just like my wife," 
10030 XA$=LEFT$(X$ , L) :XB$=RIGHT$( X$,2):PC $=XB$+ "/ 100" y friend was telling about he answered, and walked away. 10040 ON L-1 GOTO 10150,10140 , 10130,10120,10110 , 10100 
10090 REM DIGITAL SEPARATION Mhis latest acquistion , a It got me t hinking about in­
10100 X6$=MID$(XA$,L-6,l) 
10110 X5$=MID$(XA$,L-5, l) check writing program. I asked cluding a check writi ng program 
10120 X4 $=MID$(XA$,L- 4,l) him what it did, and got the ob­ as a part of my own General Led­10130 X3$=MID$(XA$ , L-3,l) 
10140 X2$=MID$(XA$ , L-2,l) vious answer, "It writes checks!" ger program. After all, my cur­
10150 Xl$=MID$(XA$ , L-l , l) 

10170 ON L-1 GOTO 104 5 0,10400, 1 0350,10300, 10250 


,10 200 
10180 ON L-1 GOSUB 10600,10650 ,10700,10750,10800,10850 
10190 END 
10200 X6 =VAL(X6$) 
10210 ON X6 GOSUB11001 , 11002, 11003 ,11004,11005, 11006, ll 10915 P2$=PP$:Pl$="" 

007,11008,11009,11010 10920 GOT0101 80 
10220 P6$=P$+"HUNDRED " 10930 X4 =VAL(X4$) :I F X4=0 THEN P5$="TEN ":P4$='"':GOT01 
10250 X5=VAL(X5$):P0$="" 0320 
10260 ON XS GOSUB10930,12002,12003 , 12004 , l2005,12006,12 10935 ON X4GOSUB 13001, 1 3002 , 13003,13004,13005,13006,13 

007,12008,12009,12010 007 ,13008,13009 
10270 P5$=P0$ 10940 P5$=PP$ : P4$="" 
10300 X4=VAL(X4$):P$ = "" 10945 GOT010320 
10310 ON X4 GOSUB 11001,11002,11003,11004,11005,11006,l 11000 REM 


1007,11008,11009,11010 
 11001 P$="0NE ":RETURN 
10320 P4$=P$ +" THOUSAND " 11002 P$= "TWO ":RETURN 
10350 X3=VAL(X3$) :I F X3=0 THEN1 0400 11003 P$="THREE ":RETURN 
10360 ON X3 GOSUB 11001,11002,11003,11004,11005,11006,l 11004 P$= "FOUR ":RETURN 

1007,11008,11009,11010 11005 P$ = "FIVE " : RETURN 
10370 P3$=P$+"HUNDRED ":P$="" 11006 P$ ="S IX ":RETURN 
10400 X2=VAL(X2$) : P0$= "" 11007 P$ ="SEVEN " :RETURN 
10410 ON X2 GOSUB 10905 , 12002,1200 3 , 12004, 12005,12006, 1 11008 P$ ="EIGHT ":RETURN 

2007,12008,12009,12010 11009 P$ ="N INE ": RETURN 
10420 P2$=P0$ 11010 P$="" :RETURN 
10450 Xl=VAL(Xl$) : P$="" 12001 P0$="TEN ":RETURN 
10460 ON Xl GOSUB 11001,11002,11003,11004,11005,11006,1 12002 P0$="TWENTY ":RETURN 


1007,11008 ,11009,11010 
 12003 P0$= "THIRTY ":RETURN 
10470 Pl$=P$ 12004 P0$="FORTY ":RETURN 
10480 GOT010180 12005 P0$="FIFTY ":RETURN 
10600 PRINTP1$ ;"AND ";PC$ 12006 P0$= " SIXTY ":RETURN 
10610 RETURN 12007 P0$= "SEVENTY ":RETURN 
10650 PRINTP2$;Pl$;"AND ";PC$ 12008 P0$= " EIGHTY ": RETURN 
10660 RETURN 12009 P0$= " NINETY " : RETURN 
10700 PRINTP3$;P2$;Pl$; "AND ";PC$ 12010 P0$="":RETURN 
10710 RETURN 13000 REM TEENS 
10750 PRINTP4$ ; P3$ ; P2$ ; Pl$ ;"AND ";PC$ 13001 PP$= " ELEVEN ":RETURN 
10760 RETURN 13002 PP$= " TWELVE ":RETURN 
10800 PRINTP5$ ; P4 $ ; P3$ ; P2$;Pl$ ;"AND "PC$ 13003 PP$="THIRTEEN ": RETURN 
10810 RETURN 13004 PP$="FOURTEEN ":RETURN 
10850 PRINTP6$ ; P5$ ;P4 $;P3$ ;P2 $ ;Pl$; "AND "PC$ 13005 PP$= " FIFTEEN ":RETURN 
10860 RETURN 13006 PP$="SIXTEEN ":RETURN 
10905 Xl=VAL(Xl$) : IF Xl=0 THEN P2$="TEN ": Pl $= "": GOT010 13007 PP$= " SEVENTEEN ":RETURN 


180 
 13008 PP$= "EIGHTEEN " : RETURN 
10910 ON Xl GOSUB 13001,13002,13003,13004,13005,13006,l 13009 PP$= "NINETEEN ":RETURN 


3007'13008'13009 
 13010 PP$= " TEN ": RETURN 
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rent program makes all the cal­
culations for payroll checks and 
accepts the entry of accounts 
payable checks. Why isn't check 
writing a part of any program of 
this k ind? 

One look at a blank check im­
mediately gave me the answer. 
The blank check calls for the 
check number, t he date, the pay­
ee, rriy signature, and the amount 
in two places, once in Arabic 
number form and again in En­
glish word form. Thats it! 

Most programs are confined 
to mathmatics or word process­
ing, but a printed check needs a 
translation from numerics to the 
written word. 

Limitless Checks 

I decided to do something 
about it. I had seen a check that 
was marked "not va lid over two 
hundred dollars", so it was pos­
sible to have a practical limi t on 
the translation. I wanted more 
room in the program, so I set my 
limit six places to the left of the 
decimal point, or "not valid over 
999 ,999.99 dollars" . Th at 

wouldn't exc lude too many 
check applicat ions. 

I gave the program a high 
starting line number so that it 
can be merged wi th an existing 
program and used as a subrou­
tine. The program is a bit over 2K 
in length and requires about 130 
bytes to execute. 

Lines 10010 to 10030 count 
the columns to the left of the 
decimal point. 

Lines 10100 to 10150 assign a 
string name to each column. 
Then, working in reverse, lines 
10200 to 10460 do the actual 
translation decisions, with lines 
11001 to 13010 supply ing the 
words, and lines 10600 to 10860 
printing the processed number 
into English. 

You must include the two 
numbers that denote cents. It is 
necessary to have two digits to 
the right of the decimal point, 
even if they are zeros. 

Now, to test the program, 
place a blank check into your 
printer, and write a check to the 
author . Any figu re u p t o 
999,999.99 is possible.• 

Dr. Jerome S. Osteryoung, renowned business educator, and 
author of 5 business texts has written the following programs. 

l. 	 rROFORMA CASH-BUDGET 
rROGRAM 

Allows the user to pro1ec t t he cash·ba lances fo r up to twelve 
periods in the future . Amount of loan. i f needed, is computed as 
well as comput ing funds avai lable for short-term investment 
(rrlcc $125) 

2. LEASE-rURCHASE PROGRAM 
Evaluates the lease vs. purchase dec ision incorporati ng al l the 
latest tax laws inc luding the inves tment tax cred i t and ac· 
celerated depreciatio n. This program g ives the user a ll the in· 
formation necessary to make this decision. ( rrlce $ 50 ) 

3. BUSINESS PROGRAM PACKAGE 
13 Bus iness programs (e.g., capi tal budget ing. cash· 
management , ratio ana lys is . debt management). These pro· 
grams will be very usefu l to the business manager. (rrlce $200) 

4. PROCUREMENT PROGRAM 
Ascertains purchase amoun t w hen fu tu re p rice of commodi ty 
is vary ing. A mus t for all managers who have purchasing 
responsibilities. Th is p rogram takes into considerat ion inven· 
tory levels. inven tory capacit y. and financial carrying cost in 
determin ing the opt imal amount o f an i tem to purchase w hen 
future prices are vary ing. (Price St50) 

5. 	 COLLEGE ENROLLMENT 
PROJECTION PROGRAM 

Forecasts the enrollment for colleges usin!J severa l different 
s ta t istical techniques. User can spec ify the number o f periods 
for which a forecast is desired. (rrlce $100) 

Extensive Documenta tio n Wi th Each Program 

Write or call fo r a brochure wh ich describes the product 1n 

greate~~~tai 1
· 1~t~!M~!~RllRITEVlll;IWmllTllOOllrnl 

t:J200 Bntrany Drive. #1006. St Pctc1sburg. f louda 33115 
8 13·864·434 7 

FEATURES INCLUDE: COOSOL DATA LOGGER IMPACT PRINTER 
• 	 Uses Standard Typewriter Ribbon 
• 	 Mi cro Processor Controlled 
• 	 Can Operate Continuously-

No Thermal Prob lems (Has an all metal 
print head) 

• 	 5 x 7 to Larger 10 x 7 and Larger 10 x 14 
Dot Matrix Character Generator 

• 	 Stand ard 96 ASCII Character Font 
• 	 Upper and Lowe r Case Printing 
• 	 Up to 88 Characters Per Line 
• 	 Single Line Print Rate Is 160 CPS 
• 	 Average Print Rate Is 60 CPS For Ten 

Lines 
• 	 Graphics Capability With Extended 

Character Mod es 
• 	 Programmable With 32 System Level 

Software Commands 
• 	 Standard Paralle l and Serial Interface 
• 	 Software and Hardware Reset Interface 
• 	 Software Line Counting For Paging 
• 	 Baudrate Select From 110 to 9600 
•Manual Paper Advance 
• 	 Manual Selftest and Reset 
• 	 Adj ustable Tractor Width From 1 to 9 '/2 

Inches 
• Interfaces 	with Apple, Atari , OSI, T.I ., 

TRS-80 and the List Goes On 
$495 Kit, 1018-SOKE $545 Assembled & Tested 1018-SOE 

FACTORY DIRECT 	 "Registered Trademarks of Apple Computer lnc.. A tan Inc., Ohio Scientif ic Inc_. T exas Instruments Inc.. 
Tandy Corp respect ively . 

COOSOL, INC. P.O. BOX 743, ANAHEIM, CA 92805 (714 ) 545-2216 7 Days a Week 
..-7R 
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The books you've

been waiting for... 

Available at an IJG dealer near you! 

Anderson Computers Huntsvi lle AL 
Personal Computer Place Mesa AZ 
Simutek Computer Products Tucson AZ 
Berkley Microcomputer Berkley CA 
Thorpe Dataservices Canoga Park CA 
Data Dynamics Cerritos CA 
J.K. Gill Cupertino CA 
PC Computers El Cerrito CA 
Computerland South Bay Lawndale CA 
Op Amp Technical Books Los Angeles CA 
Small Systems Software Newbury Park CA 
Hobby World Northridge CA 
Computer Information Exchange Oceanside CA 
Kive Computers Oceanside CA 
Stacey's Palo A lto CA 
Capital Computer Systems Sacramento CA 
Computerland San Bernadina CA 
Stacey's San Bernadina CA 
Computerland San Diego CA 
Computer Age Inc San Diego CA 
Disney's Electronics San Diego CA 
Stacey's San Francisco CA 
Computer Store of San Leandro San Leandro CA 
M M & T Industries Lompoc CA 
Microcomputer Technology Santa Anna CA 
Vista Computer Co Santa Anna CA 
ET Research Signal Hill CA 
Exatron Sunnyvale CA 
James Games Computer Center Upland CA 
Computers To Go Westlake Vil lage CA 
Apparat Denver CO 
Software Gourmet Denver CO 
Computer Works Westport CT 
The Program Store Washington DC 
Computer Junction Fort Lauderdale FL 
Adventure International Fern Park FL 
HIS Computermation Melbourne FL 
Boyd Electronics Panama City FL 
TAB Sales Company Pensacola FL 
AMF Microcomputer Center Tampa FL 
Atlanta Computer Mart Atlanta GA 
The Bottom Shelf Atlanta GA 
Idaho Microcomputers Buhl ID 
Garcia & Associates Chicago IL 
Radio Shack Associate Store Honolulu HI 
Data Domain of Schaumberg Schaumberg IL 
Computer Shoppe Metairie LA 
Mark Gordon Computers Cambridge MA 
Computer City Charlestown MA 
Miller Microcomputer Natick MA 
Small Business Systems Group Westford MA 

AM Electronics Ann Arbor Ml 
Wizards Arsenal East Lansing Ml 
Computer Center Garden City Ml 
Soft Sector Marketing Garden City Ml 
The Alternate Source Lansing Ml 
Level IV Products Livonia Ml 
C & S Electronics Mi lan Ml 
Software Shack Belton MO 
The Software Center Flou ri ssant MO 
Computer Mart Springfield MO 
Computer City Manchester NH 
Ramworks Milford NH 
73 Inc Peterborough NH 
Westech Sparta NJ 
Industrial Products Corp Albuquerque NM 
BT Enterprises Centereach NY 
Digibyte Systems New York NY 
H & E Computronics Spring Valley NY 
Micromini Computer World Columbus OH 
Meta Technology Euclid OH 
Astro Video Electronics Lan caster OH 
Vern Street Products Sapulpa OK 
Computer Store Tulsa OK 
Sounds Etc Watonga OK 
Erie Computer Store Erie PA 
VR Data Folcroft PA 
Marketline Systems Huntingdon Valley PA 
Computerland Mechanicsburg PA 
Computer House of Pittsburg Pittsburg PA 
Personal Computer Corp Paoli PA 
Brodart Inc Wil liamsport PA 
Computerlab Memphis TN 
Computer Fort Arlington TX 
Quality Software Dallas TX 
Waghalter Books Houston TX 
Quality Technology Salt Lake City UT 
Computer Shoppe Metairie VA 
Home Computer Center Virginia Beach VA 
Virginia Microsystems Woodbridge VA 
H & S Microsystems Blaine WA 
Magnolia Microsystems Seattle WA 
Personal Computers Inc Spokane WA 
Byte Shop of Milwaukee Mi lwaukee WI 
Mc Gill's Australia 
Micro 80 Australia 
Alpha 1 Micro Canada 
EC Data Denmark 
A.J. Harding England 
Mine of Information England 
The Computer Bookshop England 
Radcom Electronics Holland 
Nordisk Mikro Sweden 
Hofacker GMBH West Germany 
Interface Age (Europe) West Germany 



'.. this is not only a worthwhile book 'HOW TWO' 
but a great book. My advice is to get it 
and USE it!' - William Barden Jr. information! 

132 pages 
$22.50 

312 pages 
$29.95 

' It has twelve thousand one-liners 
in it, and every one is great!' 
- Dennis Kitsz. 

.-See Lisr of Advertisers on page 306 

r1ter ' u •tored a long 1o 1th t.n~ cc•t 01 the pro9ru1 
' SAVt' '-"4 t .H lon. At the11ndor !:VllHY lu•• end 

c 1u 1 u.~ ,,. lt. 1u11 u. en 't.:tlo or 1uX:OIW' N r ll.e r , 
'tKQltJ'. Tti41 'OOSI' I ii e ..... ed•c1..l ' •I '. 

e J MV<! t11'i1hl19M.eu the '0011', the 'po111ter• 
• 	 Tlw .,01nte1 1& not too u.port•nt. . You uy 

t O..t )'OU 11.i,.IS'I' ,,.II. •-tin"" Ill tho•• byt.••· 
lllC~L IT RUS7 ar ••••. 
'..Oil' U· 'Ff' --- U1e pf09ra. " ill 'WAl>' Wt 

•t th" .no or tnit line IHKtChn'} the ch•n<;ilHI 
n• will be 1ncllldoi:d lft the p1ec:ed1nq l ine beeeuH 
'A::.J C to ~no" where tne line n1.ut)cr1 tielo119ed . 

404 1 OU: 1t'U OS) .,,2,,,,IU.IN/Dl i 
ltH SS4D )ell' 4l>tf lt.l'ttf!QllY,DtulP/ MO 
UO 4C.S 21!29 2t~ DlfT . 11.0IJTl/loll ••• V 
r:H HU 6K 4 H IO l!MSlOti.2 . ~ .. •• , , 

I U I 2 4DS CtlA .U4111.l .•.A$, ,r 
2e)l l SU JA28 . ..AS."",,. l§f1 , 
2'i9 3Al9 92U d .. DX .. (,t.$)1,. , 
05H lUY 0221 N.... . 8X ...U . .. 
SIDS lUI Ct:l• &x •• )l . ..Bll . UX. 4 
214l ) I Ot OS1' h . . .•. - - • . BX._, 
211CA 2-t2 )IDS ) •• • BJl •• 78 • • • ax. 
Ott llH Stos 811.~5: . ........ . 
e l91 1A21 JA2A .h: .. .. . .. .i.• • 

4t 	 0 4l 4C4~ • ••••• 0 . YAfllAILI 
OU UO .Al.LOCATION. UHl 
2s21 Ha' a1T£D • . •.. o:n111 

~ll!BJ[l]mJfmmi!IJfJ[l][g[i1!flimmi 
~ 

CALL OADB ln!fl trTo Doublc 

C--fl ""kA I 1H-•~*--1« « Mtltlt 
_ ......... ,,_-.Al ttt.-.en .,....-ed 


ASCII To N11mcr1c Rcprucn11ti011 

Th• lolbo"'I • ...,. PlllllCI "' ~>t.i to OO!l•lll bt1•t-t~ 

luary .._.,., A~I! Whto (04l>1n,,.1 l• O'l'I ASC'l l ltl 

boo•l'J' ..... llL"ll,...,,..,.,., .. ...t""coa<•.• lloc 
-..... <tflhr AS( U w"" Tltt .,.,... ,..,~ bo liA,,. 
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Phone orders (714) 946-5805 

IJG Computer Services, 
1260 W. Foothill Blvd., 
Upland, CA 91786 

··' 
x · 

· 

TRS-80 Disk & Other Mysteries is the 
defin itive fixit book for disk users. More than 
130 pages of easy to read, entertain ing and 
immensely useful information - find out how to 
recover disk files, the layout of information on 
d isks , memory maps, problem solu tions ... the 
list goes on! 

Many readers have saved days of work by 
recreat ing disk fi les that were unreadable. 
With more than 14,000 copies sold so far, TRS· 
80 Disk & Other Mysteries has received 
favourable reviews in several magazines. 
Yours fo r only $22.50 (plus $1.50 shipping, 
CA residents add $1 .35 sales tax). 

Microsoft BASIC Decoded & Other 
Mysteries is the def inative guide to your Level 
II RO Ms. With more than 7,000 lines of detailed 
comments, and 6 additional chapters pac ked 
with information, it is easily the biggest and 
best book about the Level 11 ROM s availab le. 

Written by James Farvour, the comment 
section took more than a year to fin ish - it even 
inc ludes the changes for the latest ROM sets 
Ed ited by Jim Perry, the founding editor of 80 

· 	 Microcomputing, the text and com ments are 
understandable. 

Exploit the full power of Microsoft BASIC, with 
the aid of more than 300 pages of tested 
exa mples, explanations and detailed 
comments. Only $29.95 (plus $2 .00 shi;:>ping, 
CA residents add $1.80 sales tax). 

Pick them up at your nearest IJG dealer, phone 
your order in or use the coupon. 

IJG Computer Services, V" 37 

1260 W. Foothi ll B lvd., 
~ Upland, CA 91786 

..· 
[f: 

~~ 

s® 
=-~~ 
ii@ 

-.: 
Please send me a copy of TRS-80 Disk &Other 
Mysteries for $22.50 plus $1 .50 shipping. 0 

Please send me a copy of Microsoft BASIC 
Decoded & other Mysteries for $29.95 plus 
$2.00 shipping. o 
OK, send me both IJG books for $52 .45 plus 
$3.50 shipping. D 

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


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

'§l Cit y 	 .. .. ....................................... ...... ... . 

}"'l St t a e ..... ... .... z· 1p ... ........... .. ... ....... .. ... .. 


Charge my 
O Mastercard Interbank Code .............. . 

O Visa Exp iration Date ...... .. ...... . 

Card Number .................... ............... ... . 

O Check enclosed 

O Ship COD ($2.00 extra) 


Signature ............ ....... ... . . .... .. ....... ...... .. 
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CONSTRUCTION 

Amaze your friends. 

The Model I 1/2 


Larry Fortna 
4722 Montauk St. 
Orlando, FL 32808 

Do you own an Exatron 
Stringy Floppy? Are you 

t ired of of having to plug in two 
ac power cords plus a trans­
former just to power up your sys­
tem? 

Would you like to have a por­
tab le system with only one 
cord? 

If the answer is yes, and you 
are a hobbyist with some elec­
tronics experience, you' ll like 
this article. I'm going to tell you 
how I modified my TRS-80 video 
display to house the St ringy 
Floppy and the power supply for 
the TRS-80 keyboard. 

Be prepared to spend a cou­
ple of evenings installing the 
modifications. The job is not dif· 
ficult, but it is t ime consuming. 
And before you start, a gent le re­
minder: this will void the warran· 
ty on the Stringy Floppy and the 
video display unit. 

You will notice in the photos 
th at the St ringy Floppy is 
mounted vertically. This does 
not impair its operat ion. 

Preliminaries 

Before you tackle th is project , 

remove one of the rubber feet 
from your keyboard power sup­
ply. Check to see if there is a 
Phill ips head screw under the 
foot. Early versions do not allow 
access to the supply. If your 
supply does not have the 
screws, take it to your Radio 
Shack store and have it replaced 
with the newer version. 

You also need a longer bus 
cable than the one on the 
St ringy Floppy. I ordered one 
from Hobbyworld Elect ronics, 
Inc. for less than ten dollars. 
Next you will need a brace to 
mount the Stringy Floppy to the 
video display cabinet. I used a 

metal foundation anchor pur­
chased at a local hardware 
store. It required some bending 
and cutt ing to make into a 
suitable brace, but serves the 
purpose. 

Lastly, you'll need some as­
sorted sizes of balsa wood and 
some rubber grommets. 

When your new cable arrives, 
take the covers off the Stringy 
Floppy unit with a 3/16 inch nut­
driver or common screwdriver. 
Discard t he plastic s ide and 
metal top covers. They will not 
be used. Now comes the tedious 
part. Remove the top of the bus 
connector at the PC board. This 
allows you to remove the ribbon 
cable. Be sure to note the direc­
tion of the red stripe. 

If you can, press on the new 
ribbon cable in place of the old 
one. 

This normally takes a special 
tool. If you can't press on the 
new cable, then it will be neces­
sary to cut the ends of the rib­
bon cable to match t he notched 
connector. Then strip 1/32 inch 
of each strand of ribbon. Tin 
each wire and place the ribbon 
cable in place. Solder each 
strand to the appropriate notch 
of the connector. With this com­
pleted, connect the new b~s ca­
ble to the keyboard and thor­
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Photo 1. Stringy Floppy Unit Installed with Wood Block Support ing 
Power Supply 

oughly test the Stringy Floppy 
unit. 

Video Cabinet 

Remove the rear cover of the 
video display with a 114-inch nut­
driver. The Radio Shack logo 
panel cover will have to be re­
moved by cutting four tabs from 
the inside of the cabinet. Now 
comes the hard part: making 
that first cut into your cabinet. 
You will need a coping saw 
blade that is made for cutt ing 
plast ic. All cutting will be done 
by hand with only the blade. If 
you have a keyhole saw with a 
fine blade, this would work 
better. 

Mark off the area to be cut. 

The Stringy Floppy case must fit 
1116 inch from the bottom of the 

ridge as viewed from the front of 
the display, and 9116 inches 
from the right hand side of the 
ridge. You need to cut a rectan­
gle 2 114 inches by 3 718 inches. 
The top of the Stringy cabinet 
should end up 1116 inch from the 
bottom of the upper plastic tun­
er circle. It is best to cut slightly 
under size, and then file to exact 
fit. Place the Stringy Floppy 
from the back of the display into 
the cutout frequently while fil ing 
to insure the tightest fit. 

When the filing is complete, 
start on the brace. The video dis­
play cabinet has two holes for 
mounting tuners. The brace 

should be fashioned to mount to 
these two holes and then fasten 
to the rear of the Stringy Floppy 
case. 

I used the existing holes in 
the Stringy case to fasten the 
brace. It may help to cut a block 
of balsa wood to fit under t he 
case. This wil l help hold it in 
place while you work out the 
brace. Later, this block of balsa 
will also serve to hold the t rans­
former that powers the Stringy. 

When the brace is completed, 
cut the balsa block to fit over the 
Stringy transformer (Photo 1). 
Then drill a 114-inch hole in one 
end to allow the ac power cord 
an exit. Unsolder the ac wires at 
the PC board and run the accord 
through the hole just drilled. 
Since you will not be needing a 
long ac cord, cut the wire to a 

shorter length and resolder it to 
the PC board. 

Next comes the power supply 
for the keyboard. First, you wi ll 
need a hole in the video display 
cabinet for the power supply ca­
ble. Remove the contrast and 
brightness knobs. They pull off 
from the front. 

Remove the t wo screws 
which hold the knob bracket in 
place. Now, remove the cable 
clamp that holds the video cable 
secure. Slip this clamp back to 
the PC board where the cable 
or iginates. The video cable 
should now s lide freely in the 
plastic grommet. 

Next , drill a 5116-inch hole in 
the video cabinet for the power 
cable. Drill from the back of the 
cabinet out. I drilled my hole in 
the center of a protrusion in the 
plast ic directly in l ine with the 
contrast and brightness con­

BALSA WOOD 0 

TR ANS FOR M ER 

Fig. 1. Balsa Block Cut to Fit Around Transformer 

Next, install a rubber grom­
met in the newly drilled hole. 
Pick a grommet with an inside 
diameter just slightly larger 
than the power cable. 

Now, take the power cable 
connector off. Use a screwdriver 
to press in the tabs while you 
sl ide the cover off . Unsolder the 
wires to the power connector, 
making sure you know where to 
put them back. Slip the power 
cord through the grommet and 
resolder the connector. Put the 
contrast and brightness bracket 
back in place. 

Mounting the Power Supply 

On the bottom of the power 
supply are four rubber feet. Re­
move them and you will find four 
Phill ips screws which secure 
the top half of the power supply. 
Remove the screws and drill a 
118- inch hole in the base of the 

power supply at the point be­
tween the exits of the ac power 
cord and the de power cable. 
This hole allows you to mount 
the power supply to the rear of 
the Stringy case at the same 
place where the bracket mounts. 

With the power supply mount­
ed, put the upper half of the sup­
ply back on and install two of 
the four screws you removed 
and two of the rubber feet. There 
is not enough room to put all 
four back on with t he supply at­
tached to the Stringy case. 

Cut t he ac power cord so that 
it is about one foot long. Cut an­
other one-foot sect ion from the 
left over cord. This will be used 
to connect power to the Stringy 
transformer. 

Now, locate the terminal st rip 
on the video chassis as shown 

Photo 2. Arrow Poin ts to Terminal Strip on Video Chassis. trols. in Photo 2. This terminal st rip 
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NEW FROM MANHATTAN 

FOR MODELS I AND Ill - MANY NOW ON DISK 

CASINO BLACKJACK / COUNTER Learn to beat the dealer, or just play for fun , with 
this most realistic simulation of a casino table ever put on the TRS-80 screen. Does 
card counting really give the sharp player an advantage? How should you play each 
type of hand? The program gives you the card count after each hand, plus a rec­
ommended bet, and deals tirelessly. 11 111 TBJ /C 514.95 

TBJ ID $19.95 

CIN RUMMY 3.0 The classic computer Gin Rummy game is now even better, with 
card graphics and faster playing time. Plays a full regulation game, changes 
strategy to counter your play, allows rearrangement of your hand on each t urn, 
keepsscoretogamelevel. I/ Ill TGR / C 516.95 

TGR /D $21 .95 

CRIBBACE MASTER Great graphics and strong play. I/ Ill 	 TCM /C $12.95 
TCM / D $17.95 

CALCULATOR PLUS makes your TRS-80 a prin ting calculator. 11111 	 TPC/C s 9.95 

CHECKBOOK PLUS handles the details of bank statements. 11111 	 TCB /C s 9.95 

CALCULATOR &CHECKBOOK both on one cassette or disk. 1/ 111 	 TCC / C $14.95 
TCC/ D $19.95 

E.S.P. LAB Do you have ESP? Scientific / fun program . Mod I 	 TPL/C s 9.95 

THE LIST MAKER 11 400 names & codes in 16K, prints lists. Mod 1 	 TLM / C s 9.95 

CONCENTRATION Classic matching game, graphics & sound. Mod 1 	 TCO/C s 9.95 
TCO /D $14.95 

LABYRINTH RUN Fascinating / frustrating test of skill. 11111 	 TLR /C s 9.95 

California residents add 6% sales tax. 

55vtSA· , 
~!. 

24-f'lour credit card order hotline: 12131 454-8290 
write for full catalog of TRS·80and Atari software. 

MANHATTAN SOFTWARE ,,-90 

c:=J
c:==J 

P.O. Box 35, Pacific Palisades, CA 90272 

INTERFACE EXPANSION BOARD 

MD 
For the TRS so· 

Phone Modem 
2K E·PROM OPTION In Stock Now 

32 K Memory 
Real-Time Clock 

PC Board & user marual 

MDX-1 

Parallel Port 6495 
RS-232 Port 
Dual Cassette Line • 
Floppy Disk Controller' 
On Board Supply 

MDX·2* 

7495Silk Screen 
Solder Mask 
Expansion Port 
Manual 

Add 3.00 lor sh1pp1ng 
& handling. Texas res­
idents add 5"'10 sales 
tax. 

MANUALS $7.95 
FREE PAMPHLET AVAILABLE 

Cal l or wri te 

MICRO-D€<i lGN ...­.:._ 
P.O. Box 18054 VISA 

Austin , Texas 78760 
1-512-458-2937 

·TRS 80 1s a Trademark of Tandy Corp. 

New Software for the New TRS-80 Color Computer 

TRS-80* COLOR TRS-80* 

SPllCE INVllDERS ­ The lull·teature popular arcade game with super last HIGH RESOLUTION (128 x 192) 
graphtcs and sound . can you beat the invader's? 

16K. cassette $19.95 
GAME OF LIFE ­ Fastest game of LIFE ever in exciting HIGH RESOLUTION graphics. Set up any starting 
colony and see if it will survive or dte. 

16K, cassette Sl9.95 
METEOROIDS ­ Fast, HIGH RESOLUTION graphics game. Destroy meteoroids and alien spaceships before 
they get you. 

16K, cassette $21.95 

~:n~Ei!,~:n~~~:, E:fE~J~D'"c~t~~a:~~~ctrading company. For 2 to 4 players. Uses all the graphics and 

16K. cassette $16.95 
llRTILLERY DUEL - Fight computer or friend to destroy his artillery. 

4K. cassette $9. 95 
16K RllM - Expand your 4K system to 16K. No hardware modifications or special tools required. Full 
instrucbons included, easy to install. 

$39.95 
32K RllM ­ Put an extra 16K RllM inside your computer. No hardware modifications or special tools requir­
ed. Full instructions. Guaranteed to work. 

$89.95 
EPROM PROGRllMMER - Program your own 2716 & 2732 EPROMS. 

$74.95 
EDITOR/ASSEMBLER - Write your own 6809 assembly language programs. Generates system tapes and 
allows storage of source file s on cassette. 

16K. cassette $29.95 
BUGOUT - Full Feature MONITOR wit h EDIT. Fill. Register EXllMINE/MODIFY. HEX/ASCII dumps. 
breakpoints and TRllCE. a powerful debugging tool. 

4K. cassette $1 9.95 
DISASSEMBLER - The best disassembler lor the 6809 available - llNYWHERE. Unlock the secrets ol 
COLOR BllSIC. A MUST lor the serious programmer. 

16K,cassette Sl4.95 
BUGOUT PLUS ­ BUGOUT & DISASSEMBLER mixed together. 

!6K. cassette S29.95 
MAGIC BOX - Load MODI/Ill tapes into the color computer . Magic Box will not correct tor the difference in 
video display size. 

VISA OR MASTERCHARGE ACCEPTED 

WRITE FOR COMPLETE 
CATALOG OF 

GAMES & UTILITIES 

' TAS·BO IS ATM OF TANDY CORP. 

4K. cassette SI9.95 

SPECTRAL 
ASSOCIATES 
141 Harvard Ave. ...- 132 

Tacoma. Washington 98466 
(206) 475-8483 

OSI (BK) APPLE TRS-BO t 

34~- · Computers
' . .. ') ~- - • Camblln1 

·~'·\ ~ Products 
PRESENTS: ~ .. Ma1azln• · 

PROBABILITY HANDICAPPING 
DEVICE 1 - A BASIC PROGRAM FOR: 
HORSE RACE HANDCAPPING! 
This 1ncre<1101e program was wntten oy a protessoonal soflware 

consullan1 10 TRW Space Sys1ems This is a complex program 

carelully human lactore<I lor easy use II is a comprehef\S1ve 

horse racing sys1em lor sponing overlays 1n lhoroughOre<J spnn1 

races Your compu1er will accuralely pre<11c1 lhe win prooaD1lily 

and odds line lor each horse Dase<! on your entries from lhe rac­

ing lorm The neXl day overlaid horses can De spotled on lhe 

Hack tole ooard The user's manual con1a1ns a comple1e explana· 

lion ol overlay oemng plus much more uselul 1ntormat1on. The ap· 

peod1x contains a de1a1le<I tao run ol a 100 consecutive race 

syslL.TI workoul showing an amazing 50% rllurn (SI 50 re1urn· 

ed tor each S1 00 Ila\ wager.) Includes many lea\ufes such as 

error correction. bubble sort. line pnnter oulpul. automatic 

keyOoard det>ounce. archiving. etc The manual may oe ordered 

separa1ely lor perusal lor S7 95 and cred11 

CHALLENG ER 1P, 2P, or 4P 8K VERSIONS How llvabble! 

Phd·l User's monull and cassotto tor: 

Apple II (16K), TRS-80lovol 11 (16K), Challenger (8KI 29.95 

TRS·80 or APPLEDISK 34. 95 


BRllHOHEW FROM SOL: WIN AT THE RACES. This thoroughDre<I 

hand1capp1ng algo111hm is oased on a currently popular Dook on 

lhoroughDre<I mull iple regression techniques Bolh spnnls and 

routes Al l ol lhe lealures ol PHO· I plus more This program 1n· 

corporates the Dest data e01ry lechmque we've ever seen 

32K 1RS·80 or APPLE CASSEnE 34 95 

32K TRS·80 or APPLE DISK 39 95 


BOO KS: 

Winning al tho Races 21.95 + .75 P&H 

Ba>tinp the Races with a Computer 14.95 + .75 P&H 


Make cnecks payable Jo JOE COMPUTER OEP'T. 8 ..... 193 
n113 Ventura Blvd.. Suite F. Woodland Hills. Cll 91364 
~ CA res1den1s add 6 % sales tax "TI~ PHONE ORDERS: 213·992·0514 ­

' SEND $2 00 TO PLACE YOUR NAME ON OUR MAILING US1 
tTRS·BO rs a reg1srered trademark ot Tandy Corpora1ton 
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has six lugs and is directly in 
front of the terminal strip that 
has the two fuses mounted. 

Strip and tin 114-inch of the ac 
power cord for the power supply 
and the extra one-foot section. 
Connect one side of each of the 
two power cords to lug 1 (clos· 
est to the front of the video cabi· 
net). Solder in place. Connect 
the other side of each of the two 
power cords to lug 4. 

If you are not sure where 
these lugs are located, use an 
ohmmeter across the lugs in 
question. You should read 110 V 
ac when the power switch on the 
video monitior is pressed to on. 

Strip and tin 112-inch from the 
remaining ends of the extra one­
foot power cord and wrap it 
around the ac power prongs of 
the Stringy Floppy transformer. 
Solder these wires to the prongs 
and wrap with electrical tape. 

Take the balsa wood block 
that you used earlier and cut out 
a section for the transformer 
(Fig.1 ). Glue the transformer to 
the balsa block. Because of the 
porous nature of the balsa 
wood, I used a rubber sealant 
and adhesive such as is used 
around bathtubs. This same ad­
hesive can be used to glue the 
balsa block and transformer to 
the video cabinet (see Photo 1). 
Not all adhesives will stick to 
the video cabinet. 

Bus Cable 

Drill a series of small holes in 
the recessed area on the left 
side of the cabinet under the vid­
eo screen for the bus cable to 
exit. File this to size so that the 
cable can be brought out the 
front of the display. You must 
shield the cable to prevent noise 
from causing bad loads. This 
can be done by wrapping alumi­
num foil around the cable from a 
point three inches from the be­
ginning of the cable at the PC 
board, to the point where the ca­
ble exits the video cabinet. 

Now, take a six-inch piece of 
wire and strip the insulation 
back one inch at one end. Lay 
this end of the wire on the alumi· 
num foil. Wrap masking tape or 
electrical tape around the foil 
for the length. This will secure 
the ground wire and prevent 
shorting out any components on 
the video board. 

Strip about a half-inch from 
the other end of the ground wire. 
Attach this under one of the 
screws which hold the PC board 
to the Stringy case (one of the 
two near the bus connector). 
Run the bus cable under t he 
Stringy case and along the bot­
tom of the video cabinet and out 
the bus exit opening. Fasten the 
Stringy Floppy in place with the 
bracket. 

Before you test the Stringy 
Floppy, make sure that the bus 
cable is plugged into the key­
board, with pin one of the cable 
to pin one of the connector. Turn 
on the power and load a pro· 
gram from a good wafer. If your 
bus cable is shielded properly, 
you should have no problems. If 

you are getting parity errors, go 
back and check the shielding. If 

errors persist, recheck every­
thing. 

Logo Panel Cutout 

When you are satisfied, it is 
time to cut out the cover to fit 
over the Stringy Floppy. (See 
Photos 3 and 4.) Be careful be­
cause mistakes will show on the 
fin ished product. 

This cutout will require a 
15116 inch by three-inch cut for 
the wafer opening and a 318 by 
one inch opening for the LEDs. 
The cutout for the wafer open­
ing should start about 1/32 inch 
from the bottom of the Radio 
Shack logo. 

When these have been made, 
cut strips of balsa wood to fit 
around the opening on the in­
side of the panel. These can be 
glued in place and painted f lat 
black. If you have scratched the 
paint where the bus cable exits, 
the f lat black paint will provide a 
good cover. If the opening for 
the Stringy Floppy is a tight fit, 
the logo panel should fit back in­
to place. However, if the logo 
panel is loose, secure it with 
some fastener. One method 
would use Velcron material, or 
another might use an adhesive 
to glue it in place. 

Wrap Up 

All that's left is to put the rear 
cover back in place. Of course, 
you'll probably want to invite 
your friends over to show off, 
and, why not? You deserve to be 
a little proud.• 

Photo 3. Logo Panel Cut to Fit Over Stringy Floppy 

TRS-80 

VIOEO 
OISPLAY 

Photo 4. Close-up of Installed Unit 

Photo 5. TRS-80 with Stringy Floppy Unit Installed 
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GENERAL .... 

Some views on less expensive alternatives. 

Cost Effective 
Word Processing 

Larry M. Hewin, Ed. D. 
VolksMicro Computer 
Systems, Inc. 
202 Packets Court (Suite CJ 
Williamsburg, VA 23185 

The prevalent conventional 
wisdom is that word pro­

cessing has arrived. Where con­
ventional wisdom goes wrong is 
in the belief that useful word 
processors cost $10- 15,000. I 
oelieve that th is misconception 
fails to consider a c lass of word 
processing systems which can 
be put together for under $2000. 
Because of the lack of aware­
ness of the availabi lity of these 
systems, many teachers, col· 
lege professors and students, 
small businesses, authors, and 
others may miss a system which 
is affordable and useful. 

My own views originally stem 
from those dark early days when 
one had to place an order, pray a 
lot, and wait at least six months 

for a TRS-80 disk drive. At that 
time I was faced with writing a 
report that ran to about 30,000 
words. I was equipped with a 
32K TRS-80 with expansion in· 
terface and a Selectric-type 
printer, but no disks. I had 
Shrayer's Electric Pencil and 
had made the recommended 
modificat ion for lowercase. 

While my system cost a lot 
more than $2000, it didn't func­
tio n much di ffe rently than 
cheaper systems. I wasn 't wi ldly 
enthusiast ic about preparing a 
lengthy report on a cassette­
based system, in view of the 
loading problems and sticking 
relays then prevalent. But, I was 
more than pleasantly surprised 
to discover I had an effect ive 
and useful system that not only 
did the job, but did it efficiently. 

I can almost hear the voices 
out there saying," He's out of his 
gourd! Ya just gotta have 
disks." Well, ya don't. Disks are 
nice; I have them and rarely use 
the cassettes. But I found that 
with experience, a cassette· 
based word processing system 
is not as handicapping as you 
might imagine. 

Certain things have made the 
assembly of a low cost system 
possible. First is the reduct ion 
in price of the basic 16K Level II 
TRS-80. Second, you can now 
buy a printer Interface cable that 
costs only $59. Finally, competi­
tion and the expanded market 

have reduced the price of print­
ers substantially. 

If you can assemble a cas­
sette-based system for under 
$2000, a legitimate question is: 
how much does being limited to 
cassettes for external storage 
affect the user? 

Limits 

Consider the lowest cost ap­
proach: using the printer inter­
face cable, effec tively restri c­
ting the user to the 16K RAM in 
the keyboard. The first l imita­
tion to the system is the number 
of words or pages which can be 
stored in active memory. 

If I were optimizing a 16K sys­
tem, I would pick Electric Pencil, 
which is about 4K long. Scripsit 
is much longer, leaving less 
memory for your text. You will 
have more memory if you opt for 
the expansion interface + 16K 
RAM instead of the printer inter­
face cable. But, if the $350 more 
is important, you can do signifi­
cant writing with approximately 
1000 words in memory at a t ime. 
Limited memory is not a loss in 
output capability, but an incre­
ment of additional t ime and ef­
fort to accomplish the output. 

Time and Effort 

Operating with limited mem­
ory, you wi ll have to save text on 
tape fairly often, which is a good 
habit to get into anyway, to 
avoid losing text in the event of 

power failure or drain. 
I partially offset the lost abil· 

ity to immediately review text 
on-screen by print ing out a draft 
before I make the tape save. I 
can thus review the older text 
from the printed version while 
the later text is on-screen. The 
printed copy is also insurance 
against calamity during or after 
the save. 

Draft printing has anot her ad· 
vantage: I usually draft text in 
the same format as t he final 
copy, allowing me to get a pic­
ture of pages as a whole and to 
reorganize tape saves to begin 
and end with certain pages or 
sections. Pencil's ability to ap­
pend text from tape to text in 
memory allows you to reorga­
nize the initial tape saves to suit 
the organization of your paper. 

General Observations 

My CTR-41 was modified to 
provide an audible tone as text 
is being moved to or from the re­
corder. This is a mod you can do 
yourself if you are ski lled. It is, in 
my view, one of the best invest­
ments you can make. It not only 
makes it easy to locate the be­
ginning or end of recorded text, 
but allows you to turn your at­
tention to other tasks. The tone 
cues you when the load is fin­
ished. 

Use a log when saving text on 
tape, and note the following in it: 
t he tape name or number and 

222 • 80 Microcomputing, April 1981 



~Behind our mail order catalog is a uniquely reassuring concept: 


"A store with no place to hide:' 

says Richard Taylor, noted software author and President, Programs Unllmlted. 

Architect'• Drawing: Programs Unlimited Retatl Center, 20 Jericho Tpke., Jericho, NY 

Our first store stocks the same incredibly wide range of safe distance that a long-distance telephone line puts 
software and peripherals that you'll find in our catalog. between us and our customers. 

With one important difference. Either an item delivers when it's demonstrated or it 
doesn't. And if it doesn't make it in the store, it doesn't 

In our store, and in all future PROGRAMS UNLIMITED make it into our catalog-period. 
Retail Centers, microcomputer owners can see potential 

If you're in the Greater New York area, we hope you'llpurchases demonstrated on the leading micro-computer 
visit our first store soon. models they probably own-including TRS-80s. 

If you're not, we hope you'll ask for our catalog. It's What does this mean to you, who may be considering 
chock full of software and peripherals pre-selected toordering the same items by mail? Simply this: 
satisfy walk-in customers every bit as demanding as 

In our store, we can't hide behind flowery advertising you are. 
promises or inflated catalog claims. 

It has to be. Because in our store, there's no place to 
In our store, we can't hide behind the U.S. Mail , or the hide. 

FREE INFORM ATIQN SERVICES•Have questions about your system that you can't get answered elsewhere? Write
MI •Programs Unllmlted. lnlormatlon Services Dept., Box 265. Jericho. NY 11753. 

FULL How to order:This month's specials 
GUARANTEEEPSON MX-70 PRINTER .. . . .. •. . . ... . ... . . . $449.00 


SUPER HOST - 32K Disk . . . . . . . . . . . . . . . . . . . 29.95 
 BY PHONE: (9 AM-5 PM Monday thru Friday) If, within 14 days, you
THE WIZARD- 32K Disk . . . . . . . . . . . . . . . . . . . . 19.95 • CALL TOLL FREE (800) 645-6038 (except NY) 
DIRINDEX- 32K Disk . . . . . . . . . . . . . . . . . . . . . . . 19.95 are for any reason 

• NY State residents call co llect (516) 997-8668 
ZAP-32K Disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.95 dissatisfied with any COMPUTER TO COMPUTER: (516) 334-3134ORCHESTRA 85 . . . . . . . . . . . . . . . . . . . . . . . . . . . CALL Programs Unlimited BY MAIL: Dept. 481 M, Box 265, Jericho, NY 11753 
LOOS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139.00 
MESSAGE 80 . . . . .. . . . . . . . .. . . . . .. .. .. . . . . . 149.95 

purchase, return the 

DECATHLON ...... . . . .. ... .............. . . . 24.95 
 merchandise in origi ­ Add $1 .00 for postage and hand ling. NY residents add 
ZORK-32K Disk . . . . . . . . . . . . . . . . . . . . . . . . . . . 39.95 sales tax. Specials valid nal condition for a 

through 5/15/81 . Subse-• C!C 
prompt, full refund. quent prices subject to V/SA 0 

Ask for our FREE catalog change without notice . 
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side used; tj;le starting and end­
ing CTR counter number; identi­
fication of the content of the 
save; and the word count and 
record count of the Pencil text. 

Use the log to locate the right 
tape and side, then the counter 
in conjunction with the audible 
tone to locate the start of the 
text. Then load the text; if the 
word and record count are the 
same, you probably have a good 
load of the correct section of 
text. These techniques are a 
useful offset to the inability to 
name text files for loading, sav­
ing , and directory functions, 
that are available with disk oper­
ations. 

The Printer 

You would probably want a 
daisy-wheel or thimble-type let­
ter quality printer which list at 
around $3000, making them only 
the stuff of dreams for most of 
us. If you concede the letter 
quality print requirement, there 
are a number of dot-matrix print­
ers In the $500-800 range that do 
a nice job. 

• TRS-8016K Level II w/keypad 
•Printer InterfaceCable 
• Lowercase Mod forTRS-80 
• Comprint 912GP w/cable 
•Electric Penci l (tape) 
• Radio Shack Space Saver Desk 
• 2-300' Rol ls Comprint Paper 
•Radio Shack Power Line Filter 
• Total 

Table 1 

$849.00 
59.00 
59.00 

599.00 
99.00 
49.95 
19.00 
39.00 

$1772.95 

I like the Comprint 912GP. It is 
available at around $600 and 
uses a 9 x 12 dot matrix to elec­
tronically remove an aluminized 
coating from a black base roll 
paper, at 225 characters per sec­
ond. It's fast, prints upper and 
descending lowercase, the fin­
ished copy has a nice appear­
ance (black letters on silver pa­
per), and when it is copied, the 
9 x 12 matrix is fine enough to 
make the copy look like a typed 
origina l. The paper comes in 8 
1/2" wide rolls and the cost is 
sl ightly higher than white fan­
fold. You don't have to buy rib­

bons, so you come out about 
even, but without inky fingers or 
print density varying with the 
age of the ribbon. 

There are other printers you 
might want to look at depending 
on your needs, finances, and 
skills . Centronics has an ­
nounced their Model 737 which 
has an N x 9 dot matrix capabil i­
ty alleged to give letter quality 
printing, and lists around $1000. 
Radio Shack has announced 
that it will offer a nearly identi­
cal printer for the same price. 

If you are a ski lled tinkerer 
and must have letter quality, 

consider purchasing a used Se­
lectric and convert it using the 
Escon or similar kit. You might 
even find a used Selectric-type 
printer in your price range. I urge 
caution in printer selection­
the wrong one can cause you 
trouble. 

A Sample System 

Table 1 is a selection of com­
ponents that might make up an 
inexpensive system. The costs 
are either list or generally adver­
tised prices. 

If you purchase the listed sys­
tem or a simi lar one, you will 
have a useful word processing 
system. The only sacrif ice you 
w ill make over an expensive 
model is in the quality of the 
printed characters. 

In addition, you will have a 
small general purpose comput­
er, and a base system w ith al­
most unlim ited expansion pos­
sibilities-from the poor man's 
stri ngy f loppy and cassette 
speedup systems, to 10-mega­
byte hard disks and daisy wheel 
printers. • 

PURE FIG 

GOODNESSI 


Now you can use Forth on you r TRS-80 Model I wi th 
161< and a single disk . Thi s i s a stand-alone version 
of the widely accepted Forth Interest Group Model 
I . I w i th the standa rd Fo rth editor. Extensions in­
clude disk format/backup, upper and lower case, 
output to paralle l or RS-232 printers. an d an 8080 
assembler/disassembler . Documentation inc ludes 
an int roduction. glossary . and every sing le l ine of 
the system. including d isk dri vers and boot up 
code. a ll written in Forth! 

TRS-80 fig-FORTH for 
$49• 9 5 Add 2 .50 fo r s h ipping . 

Ca . res . add 6 % for tax . 

O rder from : 

NllUTILUf 
-· - --·-- - - -· ..........,... 


.,- 55 

P.O . Box I 098, Santa Cruz Ca . 95061 
TRS-80 is a t rademark of Tandy Corp. 

Ol(IOATA PRINTER 
The Best Printer in the World for the TRS-80! 

We'll Stake Our Reputation On It! 
Look a t the Features! 

I) 200 million c hara cte r head 
war ranty! Bette r than any 
competitor! 

2) Wo rks under the most demanding 
business applications' 

3) A "Real" 9x7 DOT Matrix Impact 
Printer! 

4) 80 characters per second ' 
5) Full upper and lower case! 
6) Do uble width characters' Accual phoro of printout from Ok1dora 
7) Supports TRS 80 Graphics' See Printer! From S1mutek 's E/ectnc Artist 

Illustration. (These graphics are Program! 

exactly the same graphic codes as This is the finest printer you can buy 
the TRS·BO's. No special software at any pnce for your TRS-80. 
required) Regular List Price 

8 ) Connects direct ly to TRS·80 wi th $850 .00! 
standard cable ' Tractor Feed Option 

9) Fric tion & pinfeed, use roil paper, $ 150 .001 

sta tionary or regular data paper! S pec ial Simutek 
10) 6 or 8 lines per inch Customer Price Only ­
I I) 80 and 132 columns. $559.00 
12) Q uiet operation. (Trac cor Feed $ 125.00 Ex era) 

Ca1alog it : 

90001 O k1diltil MKroline 80 559.00 
90002 Tra<:1or Feed Option . . . . . . . . . . . . . • . . •........ .... ••.•• 125.00 
914 t t Cable For TRS 80 Keyboard ..... ........... .. ............... . . 55.00 
91401 Cable For Expansion lnterfoce . . . . . . . . . . . . . . . . . . . . . . . 39.00 
94401 Cable For Model It TRS-80 . ..... . 39.00 

We Accept VISA - Mas te rcha rge - Checks - Money Order~ 
or (C.0 .D. $3.00 Extra) 

NO TAX ON O UT OF STATE ORDERS! V' 19 
F'roe Shipping In US 

Send Orders fo, StMUTEK. P.O . Box 13687-Z. Tucson. AZ 85732 
Name __ 

Address _ 

C11y ___ S1ate --- __ Zip 

Phone orders welcome 24 hours! (800) 528· 1149 S11m1tek offE>r!J ot;1Pr /lne produc 1~ 
for TRS SO's Send Jo.,- free cara/og_r An1.:orl<J .,-es1derus add 4"' sa/ps ta:-. . 

TRS·80 b A TM of R.ulio Sk,..ck . A Tami'-' Corp 

224 • 80 Microcomputing, April 1981 



1tad1e lhaeK 
DEALER 

TRS-80TM DISCOUNT 
0 NO OUT-OF-STATE TAX 

0 NO SHIPPING COSTS 

TRS-SO MODEL 111 
32K-2 DISKS 

MODEl~~!~ $ 3500 
•2100 
NEW PERSONAL COMPUTER ... 
REAL-TIME CLOCK, SHARPER 
CRT IMAGES AND FASTER 
LOADING CASSETTESPACKS ENOUGH DATA HANDLING POWER FOR 

MANY SMALL BUSINESSES. 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

T80·FS1 Flight Simulator 

fortheTRS·SO 
SubLOGIC"s T80-FS 1 is the smooth, realistic Special Features: 

simulator that gives you a real-time, 3-D, • 3 frame-per-second flicker free 

out-of-the-cockpit view of flight. animation 


• Maximum transfer keyboard input
Thanks to fast animation and accurate repre­ • Constant feedback cassette loader 
sentation of flight, the non-pilot can now learn 

basic flight control, including take-offs and Hardware Requirements: 

landings! And experienced pilots will recog­ • Radio Shack TRS-80, Level 1 or 2 

nize how thoroughly they can explore the • 16K memory 

aircraffs characteristics. • Nothing else! 


Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Battle Game included in the 
package. Destroy the enemy·s fuel depot 
while evading enemy fighters. 

®M©LDGIC 

Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 
Telex: 206995 v 1so 

CERTIFIED CHECKS 
CASHIERS CHECKS 
OR CREDIT CARDS 

~~\rKf,51~,....___ ~l:::!·x-~~Jff:x'$;:3 

TRS-80 COLOR $ 339 

COMPUTER OR VIDEO each 
A LOW COST, COLOR COMPUTER FOR PERSONAL BUSINESS OR ENTERTAINMENT 

V' 51 PERRY OIL & GAS INC. 
137 NORTH MAIN STREET, PERRY, MICH. 48872 

PHONE (517) 625-4161 
WARRANTIES HONORED BY ALL RADIO SHACKS • •T.M. TANDY CORP. 

Computer and aviation experts call the 
See your dealer or order direct. ForT80-FS1 a marvel of modern technology. 
direct order, include S 1.25 and specify You 'll simply call it fantastic! UPS or first class mail. Illinois residents 
add 53 sales tax. Visa and Mastercard 
accepted. 
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THE 
REAL THING 
Yes, this is the EPSON MX-80 printer you 
have read so much about the one 
everyone's buying. Better get yours while 
they are available at this terrific price' One of 
the most advanced 80 column dot matrix 
printers available featuring the world's first 
disposable print head. There are lots of 
printers to choose from but, once you have 
compared, you will find it hard to pass up 
the Epson MX-80. 

FEATURES 
• Bidirectional Printing. 
• Logicial seeking of shortest lines. 
• 80 Characters per second. 
• 64 Block Graphics Characters. 
• Forms Handling. 
• Disposable print head. 
• Adjustable Tractor-type pin feed. 
• Paper width 4 to 1O inches. 
• 	 Inked ribbon cartridge with 3 million 


character life . 

• Self test mode. 
• Full 96 character ASCII with decenders. 
• 	 Printing Modes: Standard, Double, 


Emphasized and Double Emphasized. 

• Correspondence Quality. 

EXTRAS 
TASSO Cable. . ..... . . . . ... $30.00 
Apple Cable& Interface .... .. ..... $96.00 
Ribbon Cartridge, Black... . .. . . .. $13.95 
RS 232 Interface . . . . . . . . $69.95 
ORDER TODAY!!! 
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See the opposite page for ordering informa­
tion . The price is $499.00 plus $6.00 for 
shipping and handling (cont. US). Does not 
include cable. Complete with David Lien 
manual. 

ANOTHER CHOICE­
OKIDATA MICROLINE 80 
Here is another fine quality printer available 
at the outstanding price of $499.00. The 
Microline 80 has many outstanding features: 
• Unidirectional Printing. 
• 80 Characters per second. 
• 64 Block Graphics Characters. 
• Forms Handling. 
• Tractor, Pin and Friction Feed . 
• 	 Paper Width 4 to 9 inches. 
• Self Test Mode. 
• Full 96 Character ASCII (no decenders). 
• 	 Printing Modes: Standard, Double and 

Condensed. 
Add $6.00 shipping. Does not include cable. 

CABLES, SOFTWARE & OTHER GOODIES 
• 	 DRIVE CABLES 

2-Drive . .. ....... . . .. . . ..... . $26.95 
4·Drive .... ... .. . . . . ......... $36.95 
Extender .... ... . .... ... . . .. . $16.95 

•DISKETTES (5-114 In, soft sectored. box of 10) 

Cert. one side, single density ..... $29.95 
Cert. two sides, double density ... $39.95 

e OPERATING SYSTEMS 
DOSPLUS 3.2, 3.20 ............ $99.95 
NEWDOS/80 .. ............ . . $149.00 
TRSDOS 3.2 DISK & MANUAL.... $17.95 
Double Zap II (spec. Newdos/80 or VTOS)$42.50 
VTOS 4.0 MANUAL .... . ... . ... $25.00 

• 	 OTHER SOFTWARE & BOOKS 
SCRIPSIT (disk). . . . . . . . $89.95 
SPECIAL DELIVERY .. ... . ... .. $119.95 
XTRA SPECIAL DELIVERY . . . ... $189.95 
SUPER UTILITY .. ... . ... . .. .. . $39.95 
MICROSOFT BASIC DECODED & OTHER 
MYSTERIES .. .... ...... .... . . $25.95 
TASSO DISK & OTHER MYSTERIES$19.95 
MAKE 80 . . . . . . . ... ....... . .. $14.95 

-BO 


SPECIAL 
********* WORD 
PROCESSING 
PACKAGE 
Includes the 
following: 
EPSON MX-80 
PRINTER & CABLE 
SCRIPTSIT (disk), 
SPECIAL DELIVERY 
(disk) & Freight 
and Insurance. 

Special 

$725.00 
(Reg. $917.00) 

ORDER TODAY FROM 

Ac=IO,Omi» 

Redbird Airport, Bldg. 8 
P.O. Box 24829 
Dallas, TX 75224 ,...387 

See Opposite Page [) 

http:MYSTERIES$19.95
http:VTOS)$42.50


40 & 80 Track 

''Fl .It>PY''Drives 


REAL VALUE 
AEROCOMP offers the best value in 
microcomputer disc drives on the market 
today! Reliability. features and cost tough 
to beat. We deliver ... and we stand behind 
our products , as evidenced by the only 
FREE TRIAL OFFER in the industry. Ex­
amine your systems needs and order to­
day! 

MYSTERY REMOVED 
There appears to be some confusion in the 
terminology used to describe disc drives 
and their features. Here 's what we mean: 
• FLIPPY Allows the use of both 
sides of a diskette with a single-
headed drive by simply turning the 
d iskette over (model 40-1 &80- 1 ). 
•TRACK DENSITY Specified in 
tracks per inch (TPI). Refers to the 
number of tracks per radial inch on 
the diskette. Typically 48 TPl= 4 0 
usable tracks and 96 TP1=80 usable 
tracks. 
•DOUBLE DENSITY Refers to 
record ing density in bits per inch 
(bpi) . Typically single density means 
data can be recorded up to 2 ,938 
bpi ; double density means data can 
be recourded up to S,876 bpi. 
•DOUBLE SIDED Refers to number 
of read/write heads. Single-sided is 
one head, read/write one side only ; 
double-sided is dual heads allowing 
read/write o perations on both sides 
of the diskette. A double sided drive 
appears as two seperate drives to 
the controller . (Model ao-2 & 160-2) 

e ACCESS TIME The time required 
for the head to move from one track 
to the next . Typacilly S to 40 

milliseconds (ms). COMPARE AND BUY AEROCOMPl 

Model 40· I to s imi lar models. 

The TRS-80' • • pans1on in te rlace lim1h the tract. to !roc k occe u time to I2ms ' Trademark o f Tondyl Rod10 Shock . 

.-See List of Advertisers on page 306 

for TRS-80* 
SELECT YOURS! 
• 40-Track " FLIPPY " $349.95 

(Model 40-1) 48 TPI , s ingle dens. 

12SK bytes/side , d ouble dens. 

2SOK/side. 

e BO-TRACK " FLIPPY" $459.95 

(Mod . 80-1) 96 TPI, single dens. 

2SOK bytes/side, d ouble dens. 

500K/side. 

• 40 TRACK DUAL HEAD $459.95 
(Mod. 80-2) 48 TPI, double-sided, 
40 tracks/side; single dens. 250K 
bytes, double dens. SOOK. 
e BO TRACK DUAL HEAD $599.95 
(Mod . 160-2) 96 TPI, double-sided, 
80 tracks/side ; single dens. SOOK 
bytes, double dens. 1 megabytes. 

NOTE: All capacity values are unformated. All 
models capable of single or double densily. AH 
with power supply/silver enclosure. 115 VAC. 
50·60 Hz t 151230 VAC available. 

STARTER A 
40-Track drive, 2-drive cable, 
TRSDOS 2.3 Disk & Manual, 
Freight & Ins. 

$339.95 
(Reg. $380.00) 

STARTER B 
40-Track FLIPPY drive, 2-drlve 
cable,TRSDOS 2.3 Disk & 
Manual,Freight & Ins. 

$369.95 
(Reg. $401.00) 

*SPECIAL PACKAGES* 
#1 40-Track FLIPPY drive 

2-Drive cable 
Newdos/BO 
Freight & ln s.$459.00(reg.S528.00) 

#2 BO-Track FLIPPY drive 
2-Drive cable 
Newdos/BO 
Freight & Ins. $569.00 (reg.$638.00) 

#3 TWO (2) 40-Track FLIPPY drives 
4-Drive cable 
Newd os/BO 
Freight & Ins. $7B5.00 (REG. $893.00) 

#4 TWO (2) BO-Track FLIPPY drives 

4-Drive cable 

Newdos/BO 

Freight & Ins. $999.00 (reg.$1113.85) 


#5 TWO (2) 40-Track DUAL HEAD 

Drives 

Cable 

Newdos/BO 

Freight & Ins. $995.00 (Reg. $1105.00J 


#6 TWO (2) BO-Track DUAL HEAD 

Drives 

Cable 

Newdos/BO 

Freight & Ins. $1 ,245.00 

(Reg. $1 ,385.00) 


FREE TRIAL OFFER 
Order your AEROCOMP Oise Drive and use 
it with your system for up to 1 4 days. If you 
are not satisfied for ANY REASON 
(except misuse or improper handling),return 
it, packed in the original shipping container, 
for a full refund.(Special packages wiN be prorated). 
We have complete confidence in our pro­
ducts and we know you will be satisfied! 
ORDER TODAY!! 

WARRANTY 
We offer you a 120 day uncond itional war­
renty on parts and labor against any defect 
in materials and workmanship . In the event 
service, for any reason, becomes 
nescessary, our service department is fast, 
friMdly and cooperative. 

100% TESTED 
AEROCOMP Disc Drives are completely 
assembled at the factory and ready to plug 
in when you receive them. Each drive is 
100% bench tested prior to shipment. We 
even enclose a copy of the test checklist , 
signed by the test technician, with every 
drive. AEROCOMP MEANS RELIABILITY! 

ORDER NOW!! 
To order by mail. specify Model Number(s) of 

Drive. cable , etc. (above), enclose check, money

order. VISA or MASTEACHAAGE card number 

and expiration date. or request C .0 .D. shipment. 

Texas residents add 5% sales lax. Add $5.00 

per drive for shippM'ig and handling . Please allow 

2 weeks for personel checks to clear our bank. 

No personal checks will be accepted on C.0.D. 

shipments.cash, money orders or certi fied 

checks only. You will receive a card showing the 

exact C .0 .0 . amount before your shipment ar­

rives. Be sure to include your name and shipping 

address. WE SHIP PROMPTLYI In the event 

there is a slight delay, you will be notified of the 

shipping dale and we will NOT charge your 

bankcard until the day we ship! 


WRITE AEROCOMP TODAY 

P.O. Box 24829 
Dallas, TX 75224 
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FOR MORE VALUES I I 1 ... 
ACCESS HEAD DISC CA,ACITY EASY· FREI 

" fl""" TIMI LOAD UICTOR (unformat ltd ENTRY TRIAL 

(track to SOUNOID 1ingle DOOR 
 CALL TOLL FREE FOR FAST SERVICE 

frock} de nsity} (800) 824-7888, OPERATOR 24 

AHOCOM' 
 YU Sm1. YU YU FOR VISA / MASTHCHARGE / C.O . D. ORDERS 

(ltoth aid") 
Uote ltyt" YU YU 

California dial (800) 852-7777. Operator 24 . Alosko 
ond Howoii diol (800) 824-7919. Operotor 24. NO 109K bytH NO NO 


SHACK " 

RADIO NO YES"°"''­ TOLL FREE LINES WILL ACCEPT ORDERS OHLYI 

For Applications ond Technicol information, coll 
YES NOPlllCOM YES YES NO 250K bytes2Srns. (214) 337-43-46 or drop us o cord. 

(both sides) 

MPI NO Sms. YES YES 125K bytes YES NO Dealers inqiries invited 

NO 109K bytes NO NOSHUGAtrT NO 40ms. YES Ac=rU~Umi»TANDON NO l25K byt9s NO NO NO Sms. NO 
Redbi rd Airport , Bldg. 8Fact ual materia l from current monufaclur•r 's da ta she•h is belie ved re liable bur canno t be guaranteed, comparing Aero<omp ..-387 

http:reg.$1113.85
http:reg.$638.00
http:lns.$459.00(reg.S528.00


CONSTRUCTION 

Take your screen printer and 80 to the land of the low for less than $10. 

Lower Cost Lowercase 

Philip M. Van Praag dresses which tell the character ters and numbers/symbols, it providing a switch to select up­
PO Box 35667 generator which character is synthesizes bit 6 by inverting bit percase/graphics or uppercase/ 
Tucson, AZ 85740 needed. The bits to note are 5 5. lowercase. 

and 6. The Scripsit program appar­
Modifications Notice that the only differ­ ently contains its own lookup ta­

ence between the uppercase ble to provide ASCII addressing The Screen Printer lowercase 
and lowercase versions of the for video RAM, thus providing modificat ion involves disabl ing 
same letter is that bit 5 is always lowercase letter addresses. All t he bit 5-to-bit 6 inversion and 
a zero (low) for the uppercase we need to do to modify the replacing it with the real bit 6 ad­
and a one (high) for the lower­ TRS-80 for lowercase display is dress li ne. Implementing the This article describes a lower­

case. to add a RAM IC to enable stor­ lowercase disables the graphics 
case modification and a KB 

Also, bit 6 is always high for age of bit 6 information. feature, so again we provide a fix for the Radio Shack Screen 
letters, and low for numbers and Due to the bit 6 decoding switch to select graphics or loer Printer, as well as a companion 
symbols. technique used in the TRS-80, case. The printer must latch the lowercase display modification 

enabling the normal ASCII bit 6 incoming data from video RAM.·for the TRS-80. These hardware 
function disables the graphics We are now bringing in bit 6, andmodifications, unlike Radio In the TRS-80 design, this 
function. This is overcome by we must provide a dat a latch for Shack's, should cost less than eliminates the need for a bit 6 

$10. video storage IC (called a RAM). 
TRS-80 ROM ICs decode each 

Background keyboard entry via an internal 
Both the TRS-80 and the lookup table, and send the 

Screen Printer contain character ASCI I code to video RAM. Since 
generator ICs that are capable the ROM output to video RAM 
of producing lowercase charac­ never contains lowercase let­
ters. What prevents them from ters, bit 5 is high only when a 
doing this is the manner in number or symbol is present. 
which they are addressed. Thus, bit 6 is not needed in this 

Before we can describe the "uppercase only" application. 
address control, however, let's The Screen Printer prints ex­
explain the ASCII code used to actly what you see on the mon­
select character generator out­ itor screen; that is, it prints the 
puts. content s of the video RAM mem­

Table 1 contains the ASCII bit ory. Since the TRS-80 initial ly 
code for numbers, symbols and does not contain stored lower­
uppercase/lowercase ctiarac­ case data (does not store bit 6), 
ters. Each binary bit is either a the Screen Printer synthesizes 
zero (logic level low) or a one its own bit 6 for addressing its 
(logic level high). These highs character generator IC. Since it 
and lows provide unique ad- only has to print uppercase let ­

654 010 011 100 101 

Numbers/ Uppercase Lowercase 
3210 Symbols Alphe Alpha 

0000 (SP) 0 @ p p 

0001 1 A Q a q 

0010 2 B R b 
0011 # 3 c s c 
0100 $ 4 D T a 
0101 % 5 E u e 
0110 & 6 F v f 
0111 7 G w g w 
1000 8 H x h 
1001 9 I y 

1010 ? 
1011 + K 
1100 < L 
1101 M m 
1110 > N n 
1111 0 0 

Table 1. ASCII code for numbers/symbols and uppercase/ 
lowercase letters. 
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PMC-80 Expanded 


Use all standard peripherals and existing software 


When you buy PMC-80 you get hard­
ware and software compatibility with 
the most popular microcomputer sys­
tem in the world-that means thou­
sands of disk and cassette based 
programs and all kinds of peripherals 
are instantly available! 

PMC-80 has configurations that give 
the computer enthusiast a way to grow 
from a STARTER system in affordable 
increments. Begin at a low $675 for the 
basic 16K level II system and grow to 
the complete 48K memory system pic­
tured above with two floppy disks for 
less than $3000. 

FASTLOAD option inputs short pro­
grams as fast as "disk" from ordinary, 

standard format cassettes. Fast, reli­
able and economical! 

PMC-80 COMMUNICATOR option pro­
vides interface to modems and parallel 
port printers. Take your pick of periph­
erals for communication with elec­
tronic bulletin boards and low cost 
timeshare services via phone lines from 
your home or business. 

PMC-80 EXPANDER option provides 
the most powerful configuration with a 
total of 48K memory, provision for 4 
mini-floppies, printer interface, RS­
232C communications interface, plus 
a slot for the popular S-100 boards. 

Sold through computer stores. 

Personal Micro Computers, Inc. 
v422 

475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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this bit. Rather than addi ng a 
new device to the ci rcuitry, alter 
the operation of an existing data 
latch, one that is not used for 
non-graphics functions. 

One additional Screen Printer/ 
TRS-80 modification must be 
made to print with programs 
containing keyboard debounce 
(such as Scripsit). 

Upon receiving a print re· 
quest, the printer initiates the 
following sequence: TRS-80 
CPU activity stops; CPU data 
and address outputs are dis· 
abled; the printer's next video 
RAM location is provided on the 
address bus; the video RAM out· 
put data is latched in the printer; 
and, finally, data is fed through 
the character generator and out 
to the print head. 

The printer goes through this 
cycle for each of the 1024 screen 
character positions (16 lines of 
64 characters each) every time a 
print is initiated. 

Normal printer cycle opera­
t ion disables the CPU's output 
to the data bus. It does not dis­
able main RAM's output. Main 
RAM plays an act ive role in key­
board debounce routines. It is 
frequently addressed by the 
CPU when the printer takes con­
trol of the bus structure. 

Once a print command has 
been initiated, the printer must 
print someth ing at every charac· 
ter location. If the printer cannot 
seize control at the right instant, 
such as when the CPU is ad­
dressing main RAM, the print cy­
cle will not occur for that char­
acter. Thus the character gener­
ator will print a null (a special 
character consisting of all low 
ASCII bits). To correct this prob· 
lem, make two simple ci rcuitry 
changes. 

First, in the printer, alter the 
requirement that the CPU be in 
the ROM-read state in order for 
the printer cycle to begin. This is 
done by disabling a couple of 
diodes allowing the print cycle 
to begin even if the CPU is ad­
dressing RAM. Second, elimi­
nate main RAM's contributing 
to the data bus (when all we 
want is video RAM), by utilizing 
an unused gate in the TRS-80. 
This disables the main RAM out­
put buffers at the proper time. 

Before proceeding with the 

modifications, check that you 
have all the parts and tools 
listed in Table 2. If you complete 
the mod and reassemble the 
equipment in one session, you 
will increase your chance of suc­
cess. 

Most Difficult 

The most difficult task in the 
printer modifications is gaining 
access to the main logic board. 

Although well-constructed 
with ample connectors, disas­
sembling the board conjures up 
analogies to the old Chinese 
puzzle tri ck. All you have to do is 
follow this step-by-step proce­
dure: 

1.) Disconnect AC power and 
the interface cable. 

2.) Open the hinged l id and 

Parts 

SPOT Switch, miniature toggle 
4PDT Switch, miniature toggle 
21 L02 IC, static RAM 1024 x 1 
1N914 or 1N4148 Diode, silicon 
1.2 kohm Resistor, 114 watt 
10 feet wire, #30 AWG sold 

Tools 

Miniature diagonal cutters 
Needle-nose pliers 
35 Watt soldering iron, fine tip 
.031 inch solder 
Drill and bits (for switch mtg.) 
Phillips screwdriver, #1 
Xacto knife 
Hex drivers, 3116 inch and 114 inch 

Table 2. Parts and Tool 
Requirements 

remove the paper roll and two 
spindles. 

3.) Turn the unit upside-down, 
and remove the six 3/16-inch hex 
screws. 

4.) Turn the unit right-s ide-up, 
and remove the four Phillips 
screws which attach the print 
mechanism housing to the full­
length main chassis. 

5.)Slowly lift the housing. This 
will uncouple a f ixed multi-pin 
connector. Reach underneath 
the housing, and unplug the 
small cable connector. Set the 
print mechanism aside. 

6.) Remove the two 3/16-inch 
hex screws and brackets which 
attach the plastic power supply 
cover. Remove this by lifting it 
up and toward the rear. 

7.) This exposes two 1/4-inch 
hex screws on the main chassis 

Photo 1. Underside of Printer Logic Board. Cut the pin 48 circuit 
trace at the ground bus before soldering diode in place. 

next to the power supply board. 
Remove these. 

8.) Slide the main chassis to 
the rear until the print toggle 
switch lever clears the bottom 
housing. Then slowly lift the 
front of the chassis until you 
can disconnect the small LED 
connector on the underside. 

9.) Lift the chassis rear so you 
can disconnect the remaining 
two wires: one at the fuseholder, 
the other at the power swi tch . 

The main chassis should now 
be completely separated from 
the cabinet. 

10.) Remove the Phill ips 
screws which attach the logic 
board to the chassis. Slide the 
board out to the rear, and dis­
connect the cable connector. 

Disassembly is now complete. 
To reassemble the printer 

once the modifications are done 
follow these steps in the reverse 
order. 

The actual printer modifica­
tions are described below in 
four steps. The first three steps 
are performed before reassem­
bling the printer. The last step 
involves only the interface ca­
ble. 

Unfortunately, construction of 
t he printer is such that you can· 
not test to determine whether 
your modifications are correct 
until everything is reassembled. 
So please take your time, and 
double-check your connections. 
Fig. 1 shows a schematic dia· 
gram of all printer modifica· 

Photo 2. Top of Printer Logic Board. U9 pins 2, 5, and 6 must be cut 
1116-inch below IC body before wiring to switch. 
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TRS-BO™ Compatible 

''carbonless'' 


Continuous Statements 


MARK GORDON 
COMPUTERS 

,,-270 

DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O. Box 77, Charlestown. MA 02129 

(6t7) 491-7505 

Atari 800W161<. . 
level-II I 6K System. . 

COMPUTERS 
199.00 
659.00 

Model·// 641( System. . . 3499.00 
16K Model Ill•••• ••••••••• .•.. .• . . ...... . .••. ..•••. • ..•• • •• 879.00 

40 Traci< 5 114 inch drive. 

80 Traci< 51/4 . 

4 Dis!< Drive Cable. . 

Centronics 730.. 

Epson MX80B. . . 
Epson MX70. 

Centronics 73 7. 

Olddata Microline 82 . 

Integral Data 440G. , 

NEC 55 I 0 w-tractor. . 

Ol<idata Microline 80. 

Di~b l o 630. 

DISK DRIVES 

PRINTERS 

MISC HARDWARE 

STORAGE MEDIA 
Verbat im bo.x. J0 -5 114 . 

Memorex box I 0-5 1/4 . 

Plast ic Storage Box. . 

OPERATING SYSTEMS 
N[WDOS by APPARAT INC. . 
NEWDOS + by APPARAT INC. 
MMS fORTH DISKETTE PRIMER. 
N[WDQS 80. 

.c.n for price 
. 849.00 
.999.00 

. 1l9.00 
999.00 

499.00 
. . . . 2495.00 

. . 169.00 
159.00 
41.99 

. 11 9.00 
139.00 

. .49.00 
. 54.00 
24.00 

49.00 
.99.00 
. 79.95 

. 149.00 

BUSINESS SOFTWARE 
FOR THE TRS-80* BY SBSG 

free enh•ncements And upa;r•des to rea;lstered owners for the cost of 

medl• •nd m•lllng. 30 d•y free telephone support. User reference on re­
quest. 
fully lnter•ctl\' e Account ing P•ckaige. Gener•I Ledger. 

Accounts P•y•ble, Accounts Recelv• ble And Payroll 

Report Gener•tlna; 
Complete P•ck•a;e (requires 3 or 4 drives ) 
Individual Modules (requ ires 2 or 3 drives) 

Inventory II: (requires 2 or 3 dri ves) 

Mailing list Name&. Addres.s II 

(requ ires 2 dri ves) 

Intell igent Terminal System ST-80 Ill: 

The Electric renc i l from M ichael Shrayer 

file Management System 

S47 5.00 
Sl25.00 
s 99.00 

Sl29.00 
SI 50 .00 
SI 50.00 
s 49.00 

FINE PRINT 

TRS-80 is a Tandy Corporalton trademark. Use of above operating 

systems may requi re lhe use of Radio Shack · TRS-DOS. Rad io Shack 
equipment subjecl l o the will and whim of Radio Shack. 

ORDERING INFORMATION 
We accept Visa and Mastercard. We w i l l ship C.0.D. certif ied check 

or money orders only w ith a 40% deposit on orders over $300. 
Massachusetls residenl_s add 5 percent sales tax. Shipping charges 

not included in prices. 

To order call IOll·free 1·800·343-5206 
For 1n lorma11on call 617-491 -7505 

The Company cannot be liable to r pictorial or typOQraphicel in1ccuracies 

small 
quantities,
low prices, 
fast delivery 
Order as few as 500 
statements imprinted with 
your firm name and address. 

Only$2795 

• I 	 I •I ILJ 
• I 	 @1Jl\\1J~li".il!ml1i'l . 

y=~~~~n:RE ( ·r· 1: .• •
I 

I 	 I-U~M1•• 	 -·- •• 
l e••I 	 I 

I I 

e l I •
...oJ'<ft•--· I'·------­• ~e-1.;..;-..;1~ --_'J-~-1--.::.;;;-:-~ • 

• 
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NEBS 9062 Statements are 
software compatible with 
the TRS-80, Model 1, Level 
11 , Accounts Receivable 
package #26·1555. 

SPEED COLLECTIONS 
Product 772 DU·O·VUE® Envelope 
(3o/."x 6'11") eliminates 

Co., Subsidiary of the Tandy Corp. envelope addressing. 
TRS-80 Is a Trade Mark of the Radio Shack 

Product 9062 - Size 6 "x 8'!. " detached. Prices include your firm 
name, address and phone in top section, plus your name only in 
lower section . Printed in black ink. Available in single (white) or 
duplicate (white, canary) continuous sets. 

SINGLE DUPLICATE Product 772 
DU-0-VUE®QUANTITY Product Product 
Envelopes9062·1 9062·2 

$192.0010,000 $355.00 $138.00 
6,000 128.00 228.00 92.00 
4,000 99.00 169.00 64.50 
2,000 59.00 99.00 36.25 
1,000 38.75 61.00 20.75 

27.95 39.95500 12.25 

ORDER TODAY! MONEY-BACK GUARANTEE. 

FAST SERVICE BY MAIL or PHONE TOLL FREE 1+800-225-9550 

(Mass. residents 1+800-922-8560). It is our policy to ship within 

6 working days following our receipt of your order. 


• Please ship: Date 19_ CODE 460..-----------1

I 9062·1 STATEMENTS (Single) I____9062·2 STATEMENTS (Duplicate)I 772 DU·O·VUE® Envelopes I_ ___ 	 Information on continuous checks and other 

computer forms. 
HEADING TO BE PRINTED ON FORMS: (Please type or print)I 	 I 


1--------1

ISTREET 	 I 

CITY and STATE 	 ZIP 
,~PH-ON~~--------------E	 , 

IAUTHORIZED SIGNATURE I 
If you wish us to BILL and SHIP differently from above please indicate. 

a.; ___15 _ ~rForms-J 
• ' 194 78 Hollis Street, Groton,Mass. 01450 

A division ot New EnQlancl Business Service, Inc 

.,.See List of Advertisers on page :JUb 	 80 Microcomputing, April 1981 • 231 



COMPUTER 
EQUIPMENT 

&SOFTWARE 
BARGAINS 

EVERY MONTH 
BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre-owned and 
new) among 20,000 readers nationwide. 
FEATURES: 
e Low classified ad rates - 10¢ a word 

• Hundreds of ads from ind ividuals 

• Categorized ads so you can f ind them instantly 

• Large (1 1 by 14") easy to read pages 

Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular issues). After receiving 
your first issue if you're not completely satisfied 
you may have a 100% refund and you sti ll keep the 
first issue free. Bank cards accepted. 
BONUS: If you have something to advertise (pre­
owned or software) send in a classified ad with your 
subscription and we"ll run ii FREE. 

~ The Nationwide Marketplace for Computer Equipment 

~ COmPUTeR Sl-IOPPeR v-212 

~ P.O. BOX F27 e TITUSVILLE, Fl 32780 e 305-269-3211 

Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 year warranty 
DYNATYPER - Rochester Data's patented* Computer/Typewriter 
Interface is the industry standard for typewri ter output. 

• 	 2 minutes to initially install and 5 seconds to remove or replace. 
• 	 You do not have to modify your typewriter. All factory war­

ranties and maintenance agreements on your typewriter will be 
honored. 

• 	 Compatible with all power carriage return typewriters having 
standard U.S. keyboard. The Dynatyper works with Selectrics 
(model 1) and most non-Selectrics (model 2). Please specify. 
Typewriter conversion between models takes 2 minutes and the kit 
(17 plungers) is available for a nominal fee. 

• 	 The Dynatyper is compatible with all major word processing software. 
(Scripsit, Pencil, Applewriter, Easywriter, Magic Window, Visi-calc 
CCADBM, Supertext, Write On) 

e 	Interfaces available for TRS-80, APPLE, PET/CBM, OSI, Northstar, 
HP-85, H-89. Weighs only 3 lbs. Extremely portable. 

• 	 Del ivery: Stock to two weeks. Price $499 for complete system. 
F.0.B. Rochester, Domestic. VISA and Master Card accepted. 
Call Ken Yanicky at 716-244-7804 

•Pat. Pending 
v468 

ROCIESI Bi DATA 
incorporated 

3000 Winton Road South, Rochester, N.Y. 14623 
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7 CUT PINS I FOIL PAT TER?NS 
CSEE TE XT! 

Pl, PIN 48 
(INTERFACE X --i 
CONNECTOR) ~ 

4POT 
SWITCH 

I 	 LOWERCASE 

X-,----.. TO Rl2 , CR2 

X TO Ul7, PIN 13 

I + 5 V 

x~ 
U20 	 I G 

V'" I TO U24, P IN 22~L-~-------~-~I LC 

J3, PIN 2 3 __..__ _. NC 

I NTERFACE CABLE PC 80AAO 

J2, PIN 47 NC 

NC • NO CON NECTION ORIGINALLY 

ORIGINAL SCREEN PRINTER CIRCUI TRY NEW CIRCUITRY 

Fig. 1. Screen Printer Modifica tions 

tions. 

1.) Using an Xacto knife or 
small sharp screwdriver cut 
through the connector pin-48 
circuit trace where shown in 
Photo 1. Using a smal l diagonal 
cutter, cut the following IC pins 
(approximately 1116 inch below 
the pins' entrance to the IC 
body): U9 pins 2, 5, and 6, U20 
pin 10. Use Photo 2 as a guide to 
locate the IC pins. Use a small 
screwdriver to separate the re­
maining pin stubs and the cir­
cuit board. Cut on end of CR10 
and CR11 where shown in Photo 
2. 

2.) Connect the 1 N914 diode 
and the 1.2 kohm resi stor as 
shown in Photo 1. Now connect 
the four-pole switch as shown, 
in Fig. 1, allowing about three in­
ches of wire beyond the front 
board edge to the switch. This 
will allow you to insert the 
switch in the cabinet as the 
chassis is reinstalled. 

3.) Drill a hole in the front of 
the cabinet to accomodate t he 
additional switch. Reassemble 
the printer. 

4.) Disassemble the pri nter in­
terface cable circuit board as­
sembly by carefully prying up 
one end of the plastic cover with 
a small screwdriver. Using Photo 
as a guide, solder a short jumper 

wire from J3 pin 23 to J2 pin 47. 
When finished, snap the cover 
back over the circuit board. 

TRS-80 Modifications 

The TRS-80 modificat ions in­
volve two circuit changes. One 
is the addition of a switchable 
storage facility (a 2102 RAM) for 
bit-6 data bus information. The 
other adds an unused gate in or­
der to disable main RAM output 
to the data bus during Screen 
Printer access of video RAM. 
First, however, disassemble the 
keyboard assembly. 

Gaining access to the TRS-80 
logic board is considerably easi­
er than the Screen Printer disas­
sembly. Disconnect all cables 
and place the keyboard upside­
down on a soft towel. Remove 
the six Phill ips screws from the 
bottom cover. Then turn the key­
board right-side-up. Lift off the 
top cover. Hinge the keyboard 
upward, away from the logic 
board, to a vert ical posit ion. 
Whi le holding the keyboard with 
one hand, remove the five rubber 
spacers from the plast ic posts. 

Cut the circuit t race connect­
ing Z73 pins 9 and 12 shown in 
Photo 4. Set t he keyboard down 
lightly onto the logic board. 

Now carefully lift both the 
keyboard and log ic board out of 

IN914 
<OR 
EOU IVAL ENTl 

1. 2 K OHM 
!/ 4 WAT T 



..,"' 

Photo 3. Printer Interface Cable PC Board. Install single jumper wire 
as shown. 

the cabinet bottom as an as­
sembly. Avoiding any bending of 
the logic board. Turn the two 
boards upside-down on the tow­
el , using great care to avoid 
stress on the short intercon­
necting ribbon cable. 

All of the remaining modifica­
tion work involves the compo­
nent side of the logic board. 

It's best to use both the 
schematic in Fig.2 and Photo 5 
to avoid confusion. 

To install the lowercase mod, 
begin by "piggy-backing" the 
2102 RAM on top of Z45. Solder 
all pins of the 2102 to the corres­
ponding pins of Z45 except pins 
11 and 12, which should be bent 
outward as shown in Photo 5. 

Next, cut pin 13 of Z30 using 
the method described in the 

Screen Printer mod. Now drill a 
hole to mount the SPOT toggle 
switch where desired (I found 
the space between the tape and 
video DIN jacks convenient.) To 
complete the video RAM portion 
of the mod, connect four wires 
as shown from Z30, Z44, the new 
RAM, and the SPOT switch. 

To complete the main RAM 
portion of the mod, cut the trace 
below Z74 where shown in 
Photo 5. (This trace was the orig­
inal connection to the main 
RAM enable/disable buffers Z67 
and Z68.) Finally, connect three 
wires from Z52,Z73,Z74, and the 
previously cut circuit trace. 

Double-check all of your wir­
ing against Photo 5. When reas­
sembling, don't forget the five 
rubber spacers to isolate the 
logic board from the keyboard. 

Photo 4. Underside of TRS-80 Logic Board 

.-See List of Advertisers on page 306 

Introducing SIMUTEK'S ZBASIC, The tru ly interac tive BASIC 
COMPILER for your TRS-80' FlNALLy1 People that don't have the time or 
the 1ncllnat1on to learn complicated assembly language, have a chance to 
wri te PROFESSIONAL QUALITY SOFTWARE1n machine language using 
a subset of LEVEL II BASIC" 

What does interactive mean? It means you have ZBASIC and your 
BASIC program resident at the same tine' You may compile a BASIC 
program. run 1t or save 11without destroy ing your resident BASIC program' 
In fact. 1ump1ng back and forth between the compiled code and the BASIC 
code is one of its finest features' 

ZBASIC allows saving your COMPILED PROGRAM as a system tape. 
(tape version ). or as / CMD file. (disk version) THE COMPILED CODE IS 
VERY EFFICIENT Z80 OBJECT CODE. THE LEVEL 11ROMS ARE USED 
ONLY FOR 1/ 0 ROUTINES" 

FACTS ABOUT ZBASIC 
16K ZBASIC will compile a 4.8K program. (tape only) 

32K ZBASIC will compile a t 7K (tape). tOK (disk ) pgm 

48K ZBASIC will compile a t7K program (disk only) 

(These are approximate values depending on program eff1c1ency 

etc.) 


2 ZBASIC DOES NOT support disk or tape fi les 
3 BASIC programs compiled with ZBASIC are between 10-200 times 

faster than interpreted BASIC" 
4 NO ROYALTIES ON ZBASIC COMPILED PROGRAMS" 
5 ZBASIC pr0gra-ns are only about t t times larger than the average 

basic program. ·. 
6 ZBASIC programs may be used as USR routines from basic 
7 ZBASIC uses INTEGER MATH ONLY .10 increase speed and 

decrease compiled program size Use of Single or Double precision 
would destroy the beauty of the f11st "INTERACTIVE COMPILER" on 
the market' 

8. Limited 	 variables A-Z. A1-Z1 . A2-Z2. A$ -Z$ Arrays are not 
supported to dec rease memory demands and speed up compiling of 
programs 

9 	 COMPILE TIMES ARE TYPICALLY 1 TO 10 SECONDS' THERE IS 
NO NEED TO USE COMPLICATED COMPILE TIME MODULES' 

10 	 ZBASIC comes with a HIGHLY DETAILED manual describing all 
important memory locations. commands. variables. warm/ cold start 
entry points and many useful sub-routines for emulating unsupported 
commands" 

t t 	 Existing programs may be loaded from tape or disk and compiled as 
long as unsupported commands or variables a re not used. 

ALL COMMANDS DIRECTLY SUPPORTED BY ZBASIC 
fOR NEXT STEP IF THfN ELSE PEEK 
SET RESET POINT CHAS RANDOM nND POKE 
DATA READ RESTORE END GOTO GOSUA CLS 
INPUl INKEY$ LET STOP OUT INP RETURN 
PRINT LPRINT PRINT(li' USR SGN INT ABS 
SOR LEN ASC VAL S TAS POS ON GOTO 
ON GOSUB REM NOT ANO OR 
INTEGFR MATH 'MUI TIPLY /DIVIOF ·I ADD - SUBTRACT -f •- 32767 
NOTE Some commands clo nor acl c x;Klly as BASIC commamJs ar1 

TRS-80 MOD I and Ill or PMC-80 Computers. (Level II 
Only) NEW LOWER PRICES! 
ZBASIC 1OK/32K LVll Tape Version+ Manual $79.95 
ZBASIC 32K/48K Disk Version+ Manual $89.95 
Both Versions+ Manual $99.95 
ZBASIC Manual Only (Fully Refundable) $25.00 
Mode/ I// Version Aral/able 3/f/81 

Credit Card or C.O D Call Toll Free: (800) 528-1149 
or send chec k or money order to. 

SIMITEK 
CIMPITER PRllUCTS "' .,, 19 

PO. Box 13687 Tucson, AZ 85732 (602) 323-9391 
!COD Available $3.00 Extra) 
TRS-80 os a TM o l Tandy Corp 
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TEXAS COMPUTER SYSTEMS 
1tad1e lhaek 


• 	 Payment Money Order Casn1er s 
Check . Cert1t1ed Cneck Personal 
Checks requ ire 3 weeks ro cleetr VISA 
MASTERCHARGE · Add 3 

• Prices sub ect to chan e at dnv 11•nt:­

TEXAS COMPUTER SYSTEMS 
AnAuthor11ed RADIO SHACK® Sales Ct nter F701 

Box 1174, Brady, Texas 76825 v 
25 

TOLL FREE Number 800-351-1473 
Texas Residents 915-597-0673 

~tr~ COMPUTER INTERFACES 
,,,,..,.,. OFFICE ......_ & PERIPHERALS 

-=-~ SYSTEMS '-_:,__ 

• 	 POS-100 NRZ l TAPE DRIVE CONTROLLER/ FORMATT ER - Now your 
m icro can read and write IBM/ANSI compatib le N RZl format 9-trac:k magnetic 

tapes. The POS- 100 co nsists of S- 100 bus card, 6 ' ribbon cable, tape drive controller 
card , cable to Pertec·Standard NR Z I Tape dr ive, p lus documentation and Z-8 0 or 
8080 software {specifiy ). Power is de rived from tape drive and S-100 bus. Ship Wt.: 
10 lbs . Sugges ted Retail Price . $99 5 .00 
• 	 POS 103/202 " MIX or MATC H" MODEM _:_ Unique POS control design permits 

use in one housing of both Bell-compatible 103 10-300 baud) and 202 10·1200 
baud) modem modules originally made by VAO IC Corp. for a telephone company 
subsidiary. FEATU R ES: RS-232 serial Interface, auto-answer, auto·dial , LED 
d isplay, telephone line interface via acoustic coupler, manual DAA, or auto -answer 
DAA !sold separately)_ FU L LY ADJUSTED; no special tools requ ired_ 3,000 m i le 
range over standard dial-up telephone lines. Ship wt.: 15 lbs. 

PR ICES _ . .. . POS 103 Modem - S199.95; POS 202 Modem - $299.95; 
POS 202 Modem w/Auto-Answer S349.95; POS !03/ 202 Modem - $499.95; 
FCC-Approved Auto-Answer DAA - S 125 .00; Acoustic Coupler - $29.95. 
• 	 POS DAISY-WHEEL PRI NTER INTERFACE for T RS-80 - Wi ll drive Diab\o 

HyTypc I, HyTypc II, and Qume Q and Sprint 3 printers. Includes lK use r· 
available memory for cus tom print rou tines (such as graphics, b id irectional pr int· 
ing, etc. I. Programmed to respond to print commands from BASIC EL ECTRIC 
PENC ILTM, and SCRIPSIT™ softw are. Draws its power f rom p rinte r. Ship wt.: 
s~~ h~ . . .. •~~oo 
Cables, each !Specify HyType I, 1-tyType I I, or Qume) _ S 25.00 

• 	 POS ASC II INTERFACE for IBM 1/0 SELECTR IC - This Centronics·style 
paralle l pr in ter in terface will drive an IBM Model 731 or 735 1/0 typewriter 

{EBCD and Correspondence codes}. No soflwarc needed. Features on-board EPRO M 
which holds u p to 8 ASCll·to-IBM code tables for d ifferent ty pe spheres. Closed­
loop operation ru ns at maximum prin ter speed; s tops and s tarts on a single character 
without loss of data. Requ ires + 12VDC and !S VDC power source. Ship wt.: 
5 lbs. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $249.95 
Power Supply I · 5VDC , +I 2VDC, +24VDC \or Solenoids on Pr inter) .. _S 49.95 
• 	 CONVERT OF FICE SELECTRIC TO 1/0 TYPEWRITER - Kil includes 

assembled solenoids, switches, wire harness, magnet driver PCB plus instructions 
for installat ion and mCPU interface. Price . . . . S 150.00 
• 	 " FO RM A LIN E R" Var iable Width Form s Tr.ac tor for 15" Selcctrics. S95.00 
• 	 GTE Model 560ASCtl SELECTRIC 1/0 Terminal - Wi th RS-232 Serial Inter face 

and digital cassette deck for use as memory typewriter. Ship wt.: 100 lbs. 
Price, tested and ad1us ted S 1, 195.00 
• 	 POS ASC II IBM SELECTR IC PRI N TE R - 15" Selectric from GTE term inal 

cleaned a nd ad1usted w ith POS Ce ntronics·style ASCII printer interface. UC/LC, 
carbon and fab ric ribbons. Compatible with TRS·BQ, A p ple, SOL and other CPU 
parallel printer ports. Sh ip wt. : 75 lbs. Pr ice · . . $895 .00 

PACIFIC OFFICE SYSTEMS v 153 
9 18 Industrial Avenue Palo Alto , CA 94 303 1415) 493- 7455 

Authorized Sales Center 
All Radio Shack merchandise available at a discount Ask for our pnce hst 

We offer the lowest prices on 

.........-­ .. 

NC" NO CONNECTION ORIGINALLY 

* No ta.11 oul o t siate TX <1dd 5 
* A ll items new quaretnteea ny 

rn~nutacturer 

• Delivery suo1ect 10 ,1vc11l<i:01l1ty 

I 
3 CUT PINS I FOIL TO BIT 6 I 

} 

TRACES (SEE T? IDATA LI NE 

I 
I 
I 

X-4--------+ TO ~~~::,'~,~; I SPOT 
I SWITCH 

~-------------~,_____ 

Z52 

TO Z22, PIN I ; 
ETC. 

NC 

X------.- ~~ ~671Z66, 

ORIGINAL TRS-80 CIRCUITRY NEW CIRCUITRY 

Fig. 2. TRS-80 Modifications 

Operating Tips 

The Screen Printer and TRS-80 
modifications allow completely 
unmodified operation when the 
two new switches are off. This is 
probably the best way to begin 
after reconnecting all the ca­
bles. Thus, if normal operation 
is not achieved, don't go any far­
ther. Shut off the power and find 
out what 's wrong. 

If everything is okay, load the 
Scripsit program, activate the 
printer and TRS-80 mod switches. 
Then depress the shift and con· 
trol keys to enter Scripsit lower-

ADDEO 

SPOT SWITCH 


Z4S Wini 
ADDEO "PIGGY-BACK" 
21l02 

case mode. Type some text into 
the display. Voila! You should 
now have an upperllowercase 
display. 

The Screen Printer will now 
function on many programs that 
just produced jibberish before, 
specifically, programs which 
contain the keyboard debounce 
routine. However, never initiate 
a print during program loading 
or execution involving anything 
other than " awaiting a keyboard 
entry." You can set or reset ei· 
ther of the mod switches during 
the "awaiting keyboard entry" 
state without adverse effects.• 

SOLDER TO 
CORRESPONDING 
PINS OF Z4 5 
(SEE TEXT) 

GRAPHICS 

Photo 5. Top of TRS-80 Logic Board 
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PROGRAMMING TOOLS FOR YOUR 

TRS-80@) 


INSIDE LEVEL II 

The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II 1s a comprehensive referenceguide to the Level II ROMs which allow s 
1he machine language or Basic programmer to easily ut1hze the soptushcated routines 
they contain Concisely explains set-ups. calling sequences.and vanable passage for 
number conversion. anthme11c operations. and mathema11cal functtons. as well as 
keyboard. tape, and vtdeo rou11nes Part II presents an en11rety new compos11e program 
structure which IOads under the SYSTEM command and executes 1n bolh Basic and 
machine code with the speed and ell1c1ency of a compi ler. In add111on. the 18 chapters 
include a large body of other 1nlorma11on useful to the programmer 1nclud1ng tape 
formats. RAM useage. relocat ion of Basic programs. USA call expansion . c reating 
SYSTEM tapes of your own programs. 1nterlac1ng of Basic vanables d irectly with 
machine code. a method of greally 1ncreas1ng the speed at which data elements are 
stored on tape. and special precautions for disk systems INSIDE LEVEL II 1s a clearly 
organized reference manual II is fu lly typeset and packed with nothing but useful 
information 11 does not con1a1n questions and answers. ROM dumps. or cartoons. 
INSIDE LEVEL 11 .....$15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you 10 step through any Basic or machine language program one 
1nstruction at a time. and see the address. hexadecimal value. Z1log mnemonic. register 
contents, and step count for each instruction .The top 14 hnes of the video screen are left 
unaltered so that the 'target program· may pertorm rls display functions unobstructed. 
STEP80 will follow program tlow right into the ROMs, and 1s an invaluable aid 1n learning 
how !he ROM routines func11on Commands include step (trace). disassemble. run in 

step mode al variable step rate. display or alter memory or CPU registers. iump to 
memory location. execute a CALL. set breakpoints 1n RAM or ROM. write SYSTEM 
tapes. and relocate to any page 1n RAM The d isplay may also be routed 10 your line 
prinler 1hrough the device con1rot block so custom print drivers are automa11cally 
supported STEPB0.....$16.95 

TELECOMMUNICATIONS PROGRAM 
This machine language program allows reliable high speed file transfers between two 
d isk based computers over modems or direct wire . It 1s menu driven and exl remely 
simple to use Functions include rea l-hme termmal mode. saYe RAM buffer on disk. 
transmit disk Ide receive binary files .examine and modify UART parameters. program 8 
cuslom tog -on messages.automatic 16 -bit check sum ver1f1cat1on of accura1e 1ransm1s­
s1on and reception. and many more user conYeniences Supporls hne printers and 
lowercase characters With this program you w ill no longer need to convert machine 
language programs 10 ASCII tor 1ransm1ss1on. and you w ill know 1mmed1a1ely d the 
1ransm1ss1on was accurate TELCOM.....$29.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your entire program hb rary from d isk d1rectories 
Program names and free space are read au1oma11cally (need not be typed in) and may 
be alphabetized with a last Shell/Metzner sort by disk or program The hsl may also be 
searched tor any disk program. or extension. disks or programs added or deleted:and 
thewhole list or any part sent 10 the printer Finally. the list itself may be stored on disk for 
future access and update The best thing since sliced bread' (January issue of '80 
M1crocompu11ng) Works with TRSDOS NEWOOS. and NEWOOSl80 One drive and 
32K required INDEX.....$19.95 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK-2 clock modifica11on allows CPU speeds to be switched between norm al. an 
increase of 50%. o r a 50% reduction: selectable at any time w ithout interrupting 
execution o r crashing !he program lnsrrucrmns are also given tor a 100% increase to 
3 54 MHz. though the TRS-80 is not re liable at this speed The SK-2 may be configured 
by the user 10 change speed wrlh a toggle switch or on sollware command II will 
au1oma11cally return to normal speed any time a disk 1s active. requires no change to the 
operating system. and has provisions tor adding an LED 10 1nd1ca1e when the computer 
is not at normal speed It mounts 1ns1de lhe keyboard unit with only 4 necessary 
connec11ons for the switch option (switch not included). and 1s easily removed 1f the 
computer ever needs service The SK-2 comes tully assembled w11h socketed IC's and 
1llus11a1ed 1ns1ruct1ons SK-2.....$24.95 

O RDERING: Curnp 1ete 

INSTANT ASSEMBLER 

The INSTANT ASSEMBLER is a new. powerful tape-based ed11or/ass~mbl er and 
debugger tor the TRS-80 Model 1. ll leatures 1mmed1a1e detection of errors as the source 
code 1s entered, assembly to memory as well as 10 tape. a bu1lt-1n s1ng1e·s1epp1ng 
debugger. a compactly coded source format that uses 113 as much memory as stan­
dard source. the ab1lily 10 produce relocatable code modules. and the ab1hty tohnk-IOad 
independently wrillen modules In add,11on.1he INSTANT ASSEMBLER has many oper­
a11onal features 1nclud1ng single stroke entry ol DEFB and DEFW. continuous ed1t1ng of 
succes1ve Imes, alphabetic listmg of symbol table. separate commands tor hs11ng error 
lines or the symbol table. block moYe function. and ventication of source tapes 
INSTANT ASSEMBLER includes ll1ree separate programs The assembler itself in­
c lud es the single -stepper and debugger. In this mode you may have full -register 
d isplays. decimal or hex entry. forward or backward memory displays. disassembly ol 
ob1cc1 code 1n memory. memory display 1n ASCII formal, and hex-lo-decimal or 
decimal-to-hex conYersion The single· stepper will step one 1nstruc11on at a time or a1 a 
last rate lo any defined address During assembly you may quickly switch from assem­
bler 10 debugger and back again w1lhoul losing the source code This makes INSTANT 
ASSEMBLER an excellent learning tool tor machine language programming Also 
included on the tape are two verst0ns of the linking loader which allow you to write your 
programs 1n smaller modules and hnk them together for final assembly 
INSTANT ASSEMBLER occupies 8375 bytes of memory. In a 16K machine !hrs will 
leave you more than 7000 bytes which is enough 10 write assembly language programs 
ol around 2000 bytes This makes 11 ideal for users w1lh only 16K machines While this 
version was wr11ten specif ically for tape systems. we will soon have a disk version as 
well The 1nslruct1on manual may be purchased separately tor $5. which wi ll apply 
towards lhc purchase ol the INSTANT ASSEMBLER. INTASM.....$29.95 

RAM SPOOLER ANO PRINT FORMATTER 
This program is a lull feature print formatting package featunng user deflneabl..) hne and 
page length (wrth line feeds inserted between words or aher punctuation). screen 
dump, printer pause control. and baud rate selection In addition. pnnting 1s done from a 
4K expandable buffer area so lhal lhe LPRINT or LUST command returns control to the 
user while pnn11ng is being done Ideal for Selectric or othe1 slow pnniers Allows 
printing and processing to run concurrently Output may be direcred to either the 
paral lel port. serial port . or lhe video screen SPOOLER.....$16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
This complete package includes 3 versions of the machine language FFTASM routine 
assembled for t6, 32. and 48K machines. a short sample Basic program 10 access 
them. a tOK Basic program which includes soph1s11ca1ed interactive graphing and data 
man1pu1a11on. and a manual or instructions and examples. The machine language 
subroutines use variables defined by a supporting Basic program 10 make data entry 
and re1r1eyal extremely fast and easy for custom 1mplemen1a11on. They perform 20 10 40 
times laster than their Basic equiYa lent (256 points 1n 12 5 seconds). and reQulfe less 
than 1550 by tes ol memory. The FFT 1s useful rn analyzrng stock market and comodoly 
trends as well as tor sc1en11l1c 1nforma11on . FFTASM.....$49.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duphcaie copies of any tape wri11en for Level II They may be SYSTEM tapes or 
data lists The tole name. load address. entry point and every byte (1n ASCII formal ) are 
displayed on the video screen. CLONE.....$16.95 

RAMTEST FOR LEVEL II 
This machine language program 1s a very thorough test for seyeral types of RAM errors 
A complete 1est of each 1nd iv1dual btt ~n a 48K machine takes 1ust 14 seconds Includes a 
separate test tor power line glitches RAMTEST.....$9.95 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any other ASCII data file 1n10 the disk version ol Electric Pencil 
for ed1tt1ng One command from DOS quickly modifies existing Illes to Penc il format 
One disk and 32K required PENP,f.TCH.....$9.95 
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The next 4 pages contain over 100 Model 111 compatible programs for your TRS-80. Whatever your 
interests, we have a software program for you. We list sections on Home/Personal , Business, Games, the 
Arts, Home Education, Utilities, Special Business, Flight Simulations, Electronics, Comp-U-Novels, and 
Popular Games. These programs can be purchased through your local Instant Software dealer, or you can 
call us directly using our toll free number. We ship our orders within 48 hours. Browse through these 4 
pages, we're sure you'll enjoy your selections. Remember : WE GUARANT EE IT! 

UTILITIES 
TRS-80 UTILITY I-Give your program that 
professional look. RENUM: Renumber any 
Level II program to make room for modifica· 
tion or to clean up the listing. DUPLIK: With 
this program you can duplicate any BASIC, 
assembly/machine language program, ver· 
ify the data and record the program to tape. 
You can even record Level 1programs on a 
Level II keyboard. (T1) Order No. 0081 R 
$9.95. 

TRS-80 UTILITY II-Change the drudgery of 
editing your programs into a quick, easy 
job. It includes: • CFETCH: You'll be able 
to merge consecutively numbered BASIC 
programs into one program. It will also 
search through any Level II program tape 
and display the file names for all programs. 
• CWRITE: Combine subroutines that work 
in different memory locations into one pro­
gram. It works with BASIC and/or machine· 
language programs and will give you a gen­
eral checksum to verify that your program 
hasn't dropped any bits. (T1) Order No. 
0076R $9.95. 

THE COMMUNICATOR-This package lets 
you transmit data over the telephone lines. 
The full ORIGINATEIANSWER capability al­
lows your TRS-80 to be controlled from a 
remote-based terminal, or allows two 
TRS·80s to "talk" to each other. You can 
transmit data or programs from home base 
to a remote terminal. There will be a 
simultaneous display of information on 
both video monitors. Requires a modem 
and RS·232 interface for each terminal. (T1) 
Order No. 0126R $9.95. 

TERMINAL-80-Communicate with the 
rest of the world! These programs give you 
control of the RS-232 port of your Expan­
sion Interface. You can connect one or 

more serial terminals to your TRS·80 and it 
will accept input from the RS-232 interface 
just as if it were entered from the keyboard. 
Your TRS-80 can also be transformed into a 
dumb terminal, for use In a time·sharing 
situation to talk with "big" computers via a 
modem. The LPRINTILLIST commands will 
transfer a program to a receiving computer. 
Supports upper/lowercase, Level II & Ill 
control characters, and all functions such 
as CH R$. The baud rate is software con­
trol led for your convenience. Requires an 
RS-232 interface. (T1) Order No. 01 30R 
$24.95. 

DISK SCOPE-Need to check out the con­
tents of a disk? Then check out these three 
programs. • FILELOC: If you know the 
name of the program or data file, FILELOC 
will show you which tracks and sectors 
contain that file, as well as how much mem­
ory the file takes when loaded into RAM. 
You can then print the information, search 
for a new file or exit to BASIC. • CDISK: 
This utility and test program allows you to 
view any track and sector on your disks in 
ASCII, Hex and screen POKEs. It disregards 
all protection codes. • PASSWORD: This 
machine-language program not only gives 
you a password for individual files, but for 
whole disks as well. (T2) Order No. 01 39R 
$19.95. 

DISK EDITOR-This machine-language 
program gives you total access to ANY byte 
of information in ANY sector in ANY track 
of your disk' You can examine, alter, add 
and delete information with ease. You can 
even search for a specific string (up to 8 
characters long). If you need hardcopy, use 
the LINEPRINT command to send a copy of 
the video display to your printer. It can be 
used with TRSDOS, NEWDOS and Micro­
DOS. Both the 35 and 40 track versions are 
included. (T2~ Order No. 0180RD $39.95. 

· TRS-80 is a trademark of Tandy Corporation. 

BPA (BASIC PROGRAMMING ASSISTANl) 
- BPA does three things for you: (1) It will 
l ist the variables used in a BASIC program. 
Optionally, it will list the line numbers 
where each variable appears; the variable­
type symbol (string, integer, single or dou­
ble precision); whether it is dimensioned 
and where it is changed. (2) It will produce a 
cross-referenced list of line numbers for 
GOTO's, GOSUB's and IF . .. THEN state· 
ments. (3) It will list the line numbers where 
a selected BASIC function word (e.g., IN­
PUT, PAINl) is used. (T1) Order No. 0203R 
$14.95. 

TLDIS & OLDIS- These two uti lities are 
ideal for those who wish to decipher and/or 
modify machine·code programs. TLDIS 
(Tape·based Labeling DISassembler) and 
DLDIS (Disk·based Labeling DISassembler) 
are three·pass, label·assigning disassem· 
biers that assign labels (where appropriate) 
to the routines in a machine·language pro­
gram. Their output is almost identical to 
that of a hand·assembled source code. 
TLDIS can send the disassembly to cas· 
sette tape, DLDIS can send it to disk; both 
send it to the video monitor. Each version 
can be reassembled us ing Tandy's 
EDTASM or Apparat's disk extension of 
EDTASM, respectively. You can also send 
either disassembly to a printer (R/S parallel 
port). Because of the labels, it is a simple 
matter to change any object code program 
by disassembling it and making changes to 
the result ing source code, without losing 
track of the jump/load addresses. Labels 
start at "AAOO" and increment up, in even 

CODE- Mi n. Syste m Required 
(Tl )=T RS-80 Model I Level II 

16K RAM 
(T2)= TRS-8D Model I Level II , 

16K RAM with Ex pansion 
Interface 16 + K RAM and 
one disk drive 

(T3)= TRS-8 0 Model 11, 32K RAM 

numbered steps (AA02, AA04, etc.). The odd 
numbers (AA01, AA03, etc.) are left for your 
(optional) use in the reassembly. TLDIS (T1) 
Order No. 0230R $14.95. DLDIS (T2) Order 
No. 0231 RD $19.95. Model Ill compatible 

THE DISASSEMBLER- This is a single· 
pass, hex·notation that sends its output 
either to tape or to a lineprinter(R/S parallel 
port). The tape output is directly compatible 
with Tandy's EDTASM, so you can disas­
semble an object code tape and output it to 
tape, then use EDTASM to add, delete, 
change and re-assemble your new version. 
It displays the displacement and absolute 
address of any relative jumps made by the 
disassembled program. It also displays and 
ASCII characters used in an LO or CP op· 
code. It is relocatable and you can jump to 
memory locations and transfer control be· 
tween Disassembler and other utili ty pro· 
grams. (T1) Order No. 0232R $9.95. 

COMPRESSION UTI LITY PAC K- Do you 
want to add sound rout ines to a Space 
Trek program that already uses 16K? Or 
maybe you need an extra column in that 
financial report program, but when you 
run it, you get OM errors? 

With a wave of your hand, and a little 
help from either of the COM PRESSION 
programs, in this package, your problems 
are over. 
COMPRESS·SO fits in 265 bytes, deletes 
spaces, and offers the choice of leaving 
REMark line numbers i n the prog ram, o r 
deleting them altogether. 
SUPERCOMPRESS uses 767 bytes and 
can do everything COMPRESS·80 can do 
PLUS, it packs the program into the 
smallest possible number of multiple 
statement l ines. 

With the Compression Utility Pack and 
your own programming skill, you can add 
all t hose little extras to your BASIC pro· 
grams. (T1) Order No. 0246R $19.95. 

SEE YOUR We Guarantee It! 
LOCAL Just Call Toll-Free ~·~.... ... . 
INSTANT 

SOFTWARE 
 i <(\",!\~nt Softtt'are1-800-258-5473DEALER OR .-'-- yyv Guarantee ~<::.:._,, 

Ol'R PROCRAMS ARFGUARANTEED :; 
TO BF QUALITY PRODUCTS. IF NOT ~ 
COMPLl·HLY SATISFllD YOU MAY ~ 
RHU R!\ Tllf PROG RA M WITH IN 60 ~ 
IJ ..\YS. ,\ < REDI T OR REPLACl'MENT ~Instant Softvvare· 1. WI Li. Bl' WILLINGLY CIVFN FOR !ii 

~ ..\~Y Rl.\SO:\. :!'<!;
PETERBOROUGH, N .H. 03458 f!!:mmmtv..UAU.~·~ 
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WORDWATCH - four different programs to IQ TEST-IQ TEST will administer and 
entertain and educate. • WORD RACE­ score an intelligence test in just 30 m in· 
race to the fi~ i sh line of defining words cor­ utes. There are three equivalent tests, each 
rectly; e HIDE N SPELL- find the m is­ consisting of 3 quest ions that survey your 
spelled word, then correct it; • SPELLING general knowledge and problem solving 
TUTOR-a spelling lesson, but beware, the abilit ies. (T1) Order No. 0157R $9.95. 
spelling may become unusual. There you 
have it, Wordplay x four = WORDWATCH. 
(T1) Order No. 0111 R $7.95. 

Model Ill compatible 
MIND WARP- This game inc ludes : SPECIAL BUSINESS 
•MIND TWIST: a Mastermind-type game 
with a twist. Try to guess the computer's BOWLING LEAGUE SECRETARY-This 
secret digit sequence. •MIND BENDER: A package is simple to operate and provides 
multi-level game where you must discover a dynamic reference to all the names of in· 
the computer's secret code. It 's no mystery, dividual bowlers, t heir team numbers, 
the MIND WARP package is for puzzle scores, team names, league data and all 
lovers everywhere. (Tl) Order No. 0118R necessary statistics. The system is highly 
$9.95. Model Ill compatible adaptable, w ith 17 different scoring options 

that allow you to custom tailor the program 
INVESTOR'S PARADISE- Here are two to suit your league's special needs. And, if 
programs to test your skill in the stock you even have any problems, simply type 
market. • STOCK TREK: a stock market HELP and the program wil l give you an ex­
simulation in which you and up to five other planation of what information is needed­
investors buy and sell stocks. • SPECULA· complete with a sample entry. The system 
TION: a step beyond a mere simu lation, you puts at your fingert ips all individual weekly 
enter financial data on up to 25 real compa­ scores, team cumulative scores, bowler 
nies and start playing the market. This cumulative scores and individual leaders in 
package lets you experience the thrills and the following categories: high single, high 
triumphs of the stock market without risk· series, high average and h igh points. (T2) 
mg a dime! (T1) Order No. 0125R $9.95. Order No. 0095RO $49.95. 

Model Ill compatible M odel I ll compatib le 

"TRS-80 is a trademark o f Tandy Corporation. 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 

1-800-258-5473 


BEGINNER'S RUSSIAN-In o rder to under­ BOWLING LEAGUE STATISTICS SYSTEM 
stand a foreign culture, you must know its - Keeps a computerized l ist of league data, 
language. The three programs in th is pack­ team data and data for each bowler. Ex­
age will give you on-screen displays o f the tremely flexible, it has a total of 16 d i fferent 
characters of the Cyrill ic alphabet, detailed options to let you modify the program to 
instruct ions of their proper pronunciation suit your league's ru les. It is easy lo use 
and exercises that will have you recogniz­ and has a built-in " HELP" feature to aid 
ing and speaking simple Russian words. An you. (T1) Order No. 0056R $24.95. 
excellent package for students, business­
men, scientists or anyone who is interested 
in learning the Russian language. (T1) Order HOME/PERSONAL No. 0136R $9.95. Model Ill compatible 

HOUSEHOLD ACCOUNTANT-Save with 

with the words for various foods, places to 
EVERYDAY RUSSIAN-will acquaint you 

these two programs: • BUDGET & EX· 
eat, signs and the names of s tores-exact­ PENSE ANALYSIS: It has nine sections for 
ly what a traveller needs to know. Each of income and expenses and an option for 
the three parts of the package not only quarterly/yearly reviews. • LIFE INSUR· 

teaches you the words but quizzes you on ANGE COST COMPARISON: Compare the 

them as well. You can even practice typing total costs of various insurance pol icies. 

in Russian. Discover the Russian language Contrast term with whole life. It will store 

today ' (T1) Order No. 0137R $9.95. and d isplay up to s ix prospective policies. 
Model Ill compatible (T1) Order No. 0069 $7.95. 

Model Il l compatible 
PE11SONAL BILL PAYING-You can keep a 

NO MATTER WHAT computerized list of ALL your bills (up to 22 
accounts). each listed with its name, num· YOUR NEEDS ARE, ber, due date and amount owed, Individual 
accounts can be displayed with a month· INSTANT SOFTWARE 
by-month breakdown of payments (includ· 

HAS A PROGRAM ing check numbers) and current accounts 
can be seperated from inactive ones. ItFOR YOU. allows you to save the data to tape for 
future use. (T1) Order No. 0103R $7.95 

Model Ill compatible 

WRITE FOR We Guarantee It! 
OUR NEW 

INSTANT 
 ~~....~~:!t~~~ll.. .... ... . :SOFTWARE 

CATALOG 
 ~ ~ \t\"' re ' 

~ , ~yv Guarantee ~\~ '.i 

THE ARTS 

COMPU·CAROLS-We are proud to pre· 
sent a selection of Christmas carols, 
played by your TRS-80. Just place an AM 
radio next to your keyboard and you'll be 
amazed at the quality of this computer-gen· 
erated music. You'll hear AWAY IN A MAN· 
GER, NOEL, SILENT NIGHT, 0 UTILE 
TOWN OF BETHLEHEM and eight more of 
your favorite carols. (T1) Order No. 0036R 
$9.95. 

DOODLES AND DISPLAYS 11-lt includes: 
• DOODLE PAD: Draw pictures and save 
them on cassette tapes. • SYMMETRICS: 
An electronic kaleidoscope that's con· 
stantly changing. • DRAWING: Like DOO· 
DLE PAD, but for the serious artist. Over 40 
user commands. • RANDOM PATIERN 
DISPLAY: The computer does the drawing, 
but those with itchy fingers can make alter· 
ations. e MATHCURVES: Bring those ge· 
omet,..Y lessons to li fe. Six different geomet· 
rical curves on the screen of your TRS-80. 
e RUGPA TIERNS: Designs rug patterns 
with a choice of user or computer control. 
(T1) Order No. 0042R $7.95. 

MUSIC MASTER-Includes these four 
audio treats: e MICRO-ORGAN: This pro· 
gram changes your computer into a musi­
cal instrument, with a range of four octaves 
with three voices! You can play sharps and 
flats to imitate the sounds o f an organ, 
harpsichord or piano. • KALEIDOPY: Now 
you can have a computerized " player 
piano." Generate a symmetrical graphics 
pattern and then see it transformed into 
music. •COMPOSER: Experiment with 
computer-generated music. You can select 
the length of the piece, its scale, and i ts 
tempo. • KEYMANIA: Test your memory 
and your musical ear. One to four players 
try to repeat the melody that the computer 
creates. (T1) Order No. 0084R $9.95. 

Model Ill compatible 

ELECTRONICS 
HAM PACKAGE 1- This versatile package 
lets you solve many of the problems com­
monly encountered in electronics design, 
including: e BASIC ELECTRONICS WITH 
VOLTAGE DIVIDER: Solve problems involv­
ing Ohm's Law. voltage dividers and RC 
time constants; e DIPOLE AND YAGI AN­
TENNAS: Design antennas easily, without 
tedious calculations. (T1) Order No. 0007R 
$7.95. Model Ill compatible 

ELECTRONICS I- This package will not 
only calculate component values for you, it 
will also draw a schematic diagram. lnclud· 
ed are: •TUNED CIRCUITS AND COIL 
WINDING: Design tuned circuits without re­
storing to cumbersome tables and calcula· 
tions; • 555 TIMER CIRCUITS: Design 
astable or monostable timing circuits using 
th is popular IC; e LM-381 PREAMP DE· 
SIGN: Design IC preamps with this low­
noise IC audio amp. (T1) Order No. 0008R 
$7.95. Model Ill compatible 

OSL MANAGER-Ever looked at your log 
book and wondered if you sent a QSL card 
to the operator you worked last week? 
Maybe you sent a QSL but can't remem· 
bered getting one in return. The QSL MAN· 
AGER will help you set up a computerized 
log book that gives you instant access to 
your records. Make complete log entries 
which include: Date, Time, Call sign, Name, 
Band, both the sent and received Signal Re· 
ports, the Mode, whether a QSL card was 
sent or received and any remarks you want 
to add. The QSL MANAGER program has 
built-in editing features that let you keep 
your log book up to date. (T2) Order No. 
0151RD $19.95. Model Ill compatible 

HOME EDUCATION 

MONEY MADNESS-You can experience 
the Raw Power of High Finance with two 
Big Money empires. e MILLIONAIRES: Can 
you manipulate $1000 into a million dollars 
in fifteen years? It all depends on your 
strategy as you buy and sell properties, 
negotiate bank loans, collect rentals and 
accept sealed bids. • TI MBER BARON: An 
in-depth experience of the timber business, 
from the time you cut the trees until your 
mil led lumber reaches the market. These 
transactions are affected by those tough, 
unexpected eventualities that can upset 
the most careful plans. (T1) Order No. 
0156R $9.95. Model Ill compatible 

TEACHER'S AIDE-Now you can have the 
benefits of Computer Aided Instruction 
(CAI) in your own home. Create a question 
and answer lesson (up to 8000 characters). 
save the lesson on disk, then create an en­
tire sequence of lessons. Perfect for 
parents, teachers and students who need 
the unlimited patience and undivided atten­
tion only a computer can provide. (T2) Order 
No. 0214RD $34.95. Model Ill compatible 

GRADE BOOK- Teachers, now you can 
use the speed and accuracy of the comput­
er to help calculate student grades. Just 
type in the grades for tests, quizzes, home­
work, classwork or special projects to cal· 
culate and display individual grade aver­
ages. You can also obtain a cumulat ive 
grade for a specific marking period-or a 
whole year! (T1) Order No. 0050R $9.95. 

Model Ill compatible 
TEACHER-This program enables you to 
create your own tests, quizzes and exer­
cises for the education of your children. 
You can even provide "graphic" reward for 
your children and provide hints for problem 
solving. (T1) Order No. 0065R $9.95. 

Model Ill compatible 
LIFE-Create " living" organisms in which 
cells are constantly active. They are born, 
they multiply, they die. This computerized 
version of LIFE is based on the wel l known 
game popularized by Martin Gardner. You 
can create one-cell organisms, then ob· 
serve their growth patterns. The library of 
commands give you unlimited versatility in 
the control of the cell patterns you have ar­
ranged. (T1) Order No. 0078R $9.95. 

Model Ill compatible 
ARCHIMEDES' APPRENTICE- This two­
part package wi l l teach you the formulas 

used to find the volume of any solid object 

including paralellopipeds (cubes and rec­

tangu lar solids), prisms, pyramids, 

cylinders, cones and spheres. It will show 

you on-screen diagrams of these figures, 

and present you with the formulas you'l l 

need to compute their volumes. (T1) Order 

No. 0092R $9.95. Model Ill compatible 


TYPING TEACHER-This complete seven­

part package takes you from initial fami liar­

ization with the keys, through typing words 

and phrases, to complete mastery of the 

keyboard. Your computer can even become 

a bottomless page for typing practice. (T1) 

Order No. 0099R $9.95. 

Model Ill compatible 


VIDEO SPEED READING TRAINER- Most 

people's reading speed is l imited simply 

because they read individual letters or 

words. Now you can increase your reading 

speed and comprehension by reading 

whole words and phrases. This package 

wi ll train your mind to quickly recognize 

numbers, words, letters and phrases. Start 

at any speed level at which you are comfor­

table and the computer w ill automatically 

advance you as your reading speed and 

comprehension increases (T1) Order No. 

0100R $9.95. Model Ill compatible 
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lTRS-80* Sof.tware •

:From Function to 


Fantasy 

POPULAR GAMES 

BEGINNER'S BACKGAMMONIKENO­
Why sit alone when you can play these 
fascinating games: • BACKGAMMON: 
Play against the computer in a game that 's 
sure to sharpen your skills; • KENO: Enjoy 
this popular Las Vegas gambling game­
guess the nght numbers and win big! (T1) 
Order No. 0004R $7.95. 
Model Ill compatible 
CHESSMATE-80- This versatile chess op· 
ponent gives you a choice of ten levels of 
play, from the "bli tz" level (the computer 
has 3 seconds to move) to the infinity level 
(where the computer will consider every 
possible move- which could take years). 
This machine-language program is a con· 
servative player and fo llows all the ru les of 
international play. CHESSMATE-80 can 
teach you how to move and allow you to set 
up the board and play end games or special 
problems. CHESSMATE-80 battled Sargon 
II to a draw at two minutes a move and beat 
Microchess 1.5 in six moves. (T1) Order No. 
0057R $19.95. Model Ill compatible 

YOUR CRIBBAGE AND CHECKERS PART· 
NER-CRIBBAGE is a two-person game 
that you are sure to enjoy. This is NOT a 
tutorial-it is a game worthy adversary. 
CHECKERS: An old favorite which follows 
i nternational ru les, including multiple 
jumps. (T1) Order No. 0068R $9.95. 

Model Ill compatible 
CARDS-A one-player package to let you 
play, with your computer, these famous 
games: • DRAW AND STUD POKER: These 
programs will keep your game sharp; • NO· 
TRUM P BRIDGE: Develop your strategy and 
(hopefully) increase your skil l. (T1) Order 
No. 0063R $7.95. Model Ill compatible 

FLIGHT 

SIMULATIONS 


RAMROM PATROLITIE FIGHTER/KLINGON 
CAPTURE- •RAMROM PATROL: Destroy 
the RamRom ships before they capture 
you. • TIE FIGHTER: Wipe out the enemy 
Tie fighters and become a hero of the Re· 
bellion. •KLINGON CAPTURE: You must 
capture the Klingon ship intact. (T1) Order 
No. 0028R $7.95. Model Ill compatible 

· TRS-80 is a trademark of Tandy Corporation. 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 

1-800-258-5473 


Instant SofPNare· 

PETERBOROUGH, N.H. 03458 
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FLIGHT PATH- This three-part package in ­
cludes: •MOUNTAIN PILOT: Becomeadar· 
ing bush pilot and fly supplies to a remote 
mining camp. You must cross mountain 
ranges and struggle with headwinds, tricky 
navigation and rapid ly diminishing fuel. 
•O'HARE: A control tower simulation for 
you would-be Air Traff ice Controllers. You 
are responsible for the lives of hundreds of 
passengers as you guide aircraft through 
your control sector. • PRECISION AP­
PROACH RADAR: Combines the skills o f 
pilot and Air Traffic Controller, as your com­
mands guide an aircraft in its approach to 
the field and a safe landing. (T1) Order No. 
0171R $9.95. Model Ill compatible 

BALL TURRET GUNNER- Imagine your­
self at the control console of a strategic 
laser weapon, deep in the space lanes. Your 
hindsight detector informs you of a Gnat 
fighter comi ng in for an attack so you 
swivel you laser turret until you can see the 
target. Watch the Range Indicator and your 
Targeting Computer's readout closely, be­
cause you'll only have a fraction of a sec­
ond to catch him in your sights. Will you 
transform the Gnat into a ball of ionized gas 
or wil l you see that blinding flash that 
means The Big Demotion? BALL TURRET 
GUNNER, with you choice of multiple lev· 
els of difficulty, optional sound effects and 
excellent graphics, is more than a game. 
It's an event to be savored. (T1) Order No. 
0051 R $9.95. Model Ill compatible 

JET FIGHTER PILOT- In this brilliantly 
realistic simulation, you become the pilot 
of a twin turbo-jet fighter. Begin your m is· 
sion from either the deck of a carrier or from 
an airf ield . During flight , you' l l need to con­
stantly monitor your display and make the 
necessary adjustments to the thrott le, 
f laps, and air spoilers; you must decide 
when to retract landing gear and release 
your drop tanks' There is an on-board Navi­
gational Computer, a Glideslope/Localizer 
and a Weapons Control Computer. Earn 
your wings with JET FIGHTER PILOT. (T1) 
Order No. 0159R $14.95. 
Model Ill compatible 

SPACE TREK II- Protect the quadrant from 

the invading Klingon warships. The Enter­

prise is equipped with phasers, photon tor­

pedoes, impulse power and warp drive. (T1) 

Order No. 0002R $7.95. 

Model Ill compatible 


AIR FLIGHT SIMULATION - Take off and 
land your aircraft without making a crater. 
This " instruments only" simulation starts 
you with a fu ll tank of fuel, which gives you 
a maximum range of about 50 miles. You' ll 
get constant updates of air speed, com­
pass heading and altitude. After you've ac ­
quired a few hours of flight time, you can try 
flying a course against a map or doing aero­
batic maneuvers. T(1) Order No. 0017R. 
$9.95. Model Ill compatible 

SPACE TREK IV- •STELLAR WARS: En­
gage and destroy Tie fighters in your attack 
on the Death Star. For one player. •POPU· 
LATION SIMULATION: A two-player game 
where you control the economy of two 
neighboring planets. You must decide: 
Guns or Butter? (T1) Order No. 0034R $7.95. 

Model Ill compat ible 

BASIC AND INTERMEDIATE LUNAR LAND· 
ER- Bring your lander in under manual 
control. The basic version is for beginners; 
the intermediate version is more d iffi cult, 
with a choice of landing areas and rugged 
terrain. (T1) Order No. 0001 R $7.95. 

Model Ill compatible 

COSMIC PATROL- We put you in com­
mand of a small interstellar patrol craft. 
You must defend Terran space and prey on 
the Quelon freighters that carry vi tal war 
supplies- but beware of their I-Fighter es­
corts. They're well armed, extremely fas t 
and they NEVER miss ' With its real-time ac· 
t ion, impressive sound option and superb 
graphics, this machine-language program 
is the best of the genre. (T1) Order No. 
0223R $14.95. Model Ill compatible 

Airmail Pilot - Return to the early days 
of aviation. You must fly the mail from Col· 
umbus to Chicago. Your Jenny, a cloth· 
covered biplane, must take you through un· 
predictable wi nds, hail and electrical 
storms. Your mission is to get the mail 
through in the shortest possible time. There 
is an on-board clock to time you flight, from 
takeoff to touchdown ...assuming you are 
able to complete it. (T1) Order No. 0106R 
$9.95. Model Ill compatible 

CODE-Minimum System Required 
(T1) = TRS-80 Model I Level II , 16K RAM 
(T2) = TRS-80 Model I Level II, 16K RAM w ith Expansion Interface 

16 + K RAM and one disk drive 
(T3) = TRS-80 Model 11, 32K RAM 

WRITE FOR 
OUR NEW 
INSTANT 
SOFTWARE 
CATALOG 

•A trademar k of Tandy Corporation 

NIGHT FLIGHT- Your mission is to fly over 
the North At lantic and make a nighttime 
photo/recon flight above the enemy fleet. 
NIGHT FLIGHT lets you take-off, fly and 
land a propel lar-driven aircraft. You can 
practice approaches and landings with an 
on-screen display of the landing field infor­
mation-it will practically teach you to f ly. 
(T1) Order No. c117R $9.95. 

M odel Ill compatible 

COMP-U-NOVELS 

WHO-DUN-IT? Crim inal elements have 
committed f ive dastardly crimes. As the 
investigati ng detective, you must solve 
them. 

You can compete against either Detec­
tive Nybbles, a computerized sleuth, or up 
to four other human detectives. 
• DEDUCTION: Guess the order o f four 
symbols out o f six or seven d ifferent ones. 
To make th ings even more complicated, 
you can let the computer repeat symbols 
and have a range of 2401 possibili ties. 
(T1 ) Order No. 0047R $7.95. 


Model Ill compatible 


SAN TA PARAVIA AND FIUMACCIO 
Become the ru ler o f a medieval city-state 
as you struggle to create a kingdom. Up to 
six p layers can compete to see who will 
become the King or Queen f irst. (T1) Order 
No. 0043R $7.95. Model Ill compatible 

There are over 450 
Instant Software 
dealers throughout 
the U.S.A. and the 
world . 

We ship our orders 
within 48 hours. 



HOME/PERSONAL 

THE WORDSLINGER - An economical 
word processing program that was de· 
signed for the individual user or small 
business featuring: automatic formatting; 
text editing; and tape storage. Once you've 
used the WORDSLINGER, you won't want 
to go back to your typewriter. (T1) Order No. 
0129R $29.95. 

MIMIC- Test your memory and reflexes 
with five versions of t his popular game. You 
must match the sequence and location of 
symbols displayed on your monitor within 
the time limit. Instruct ions on how to pro­
duce accompanying sound effects. (T1) Or· 
der No. 0066R $7.95 

CLIMATE COMP-This two-program pack­
age includes: WEATHER FORECASTER, 
which gives you a short range weather fore· 
cast based on the information that you en­
ter and WEATHER PLOT, which will display 
c l imatological data for any major city in the 
United States. (T1) Order No. 
0102R-1 $19.95. Model Ill compatible 

BODY BUDDY-Includes t hese three pro­
grams: • A DULT CALORIC REQUIRE· 
MENTS: Will determine your Basal Meta· 
bolic Rate and suggest strategies to 
achieve your ideal weight! • FLEXl·DIET: 
Creates an •·infinite" number of d iet menus, 
on a day-to-day basis. Choose your caloric 
intake, from 600 to 2400 calories per day. 
The • ANATOMY QUIZ program teaches a 
mini·lesson on the various organs of the 
human body, giving location, size and func· 
tion(s). (T1) Order No. 0109R $9.95. 

Model Ill compatible 

ENERGY CONSUMPTION- This program 
wi ll record and analyze your utility bills for 
up to five years, when you supply the fol­
lowing information. Gas/WaterlElectric ity 
used and their respect ive costs. It wi l l cal· 
culate six monthly usage averages and unit 
costs. Data can be compared for any month 
or multi-month periods. (T1) Order No. 
0132R $9.95. Model Ill compatible 

BUSINESS 
SALES ANALYSIS- If your business is 
sales, you're faced wit h some unique prob· 
lems. This package is divided into several 
modules to help solve those problems: The 
SALES ANALYSIS module is designed to 
provide guidelines for determining sales 
performance, to analyze this performance 
and show you where it can be improved. 
The DATA STORAGE module allows you to 
store data in an automated processing led­
ger. The MANAGEMENT ANALYSIS mod· 
ule can take all the sales records for your 
group and show you who your best sales­
persons are, who needs more training and 
give you a sales forecast. Finally, the MAR· 
KET ANALYSIS module can show you 
where determined sales efforts can pro­
duce the most success. (T1) Order No. 
0131 R $24.95. Model Ill compatible 

ORACLE-80- will provide you with busi· 
ness analysis and forecasting capabi lities 
previously available only on large computer 
and time-sharing systems. A flexible, pro­
fessional time series analysis and forecast· 
ing package for use in product planning, 
business planning, sales forecasti ng and 
more. Financial managers and economists 
can analyze economic climates and in· 
vestigate business cycles. ORACLE-80 is 
designed to be used and understood by the 
typical businessperson. All input and out· 
put is written in plain English and the 
package documentation care fully explains 
all the funct ions of the program. ORA· 
CLE-80 puts the future in your hands. (T2) 
Order No. 0140R $75.00. 

BUSINESS PACKAGE IV- This business 
package contains two programs: • BUSI· 
NESS CYCLE ANALYSIS: This program can 
plot t he expansion and cont raction cycles 
of any aspect of your business. • FINAN· 
CIAL ANALYSIS: Now you can get the fig· 
ures for any type of annuity, sinking fund, or 
mortgage and compute t he yield and value 
for bonds. The package includes a blank 
data tape. (T1) Order No. 0019R $9.95. 

Model Ill compatible 
FINANCIAL ASSISTANT- Compute the 
figures for a wide variety of business needs, 
including: e DEPRECIATION: Figure de· 
preciation on equipment five different 
ways. • LOAN AMORTIZATION: Enter a 
few essential factors and get a complete 
breakdown of all costs and schedules of 
payment for any loan. • Fl NANCIER: Per­
forms thirteen common financial calcula­
t ions. • 1% FORECASTING: Use it to fore­
cast sales, expenses, or any other hlstori· 
cal data series. (T2) Order No. 0072R $7.95. 

Model Ill compatible 

CHECK MANAGEMENT SYSTEM-Use 
this program for writing checks and main· 
taining records. You can make entries, edit/ 
correct entries and print out the checks. It 
w ill also search and display records by 
number, code, date, description or amount. 
A Code and Search routine allows you to 
print a report o f all checks written for spe­
cific expenses. You can print your letter· 
head and account number at the top of 
each report. System requirements: (T2) with 
a compatible tractor-feed printer. 0147RD 
$39.95. Model Ill compatible 

ACCOUNTS RECEIVABLEIACCOUNTS 
PAYABLE-These Model I programs will 
handle the drudgery involved in ARIAP en­
tries. They will also provide invoices, state· 
ments, reports and more. Each program is 
capable of handling up to 1500 entries per 
month, posted to as many as 760 accounts. 
The ARIAP package is ideal for any small 
business and can easi ly be used by anyone 
familiar w ith ARIAP operations. System re­
quirements (in addition to T2: Three disk 
drives and a Line Printer (t ractor-feed). 
Order No. 0075RD $199.95. 
Model Ill compatible 

MAIULIST-With a five-inch drive, you can 
store up to 600 names per disk wit hout 
DOS, or 300 names with DOS. The program 
maintains separate a lphabetical and ZIP 
code fi les under constant sort. When you 
add a name or ZIP code to your list, it will be 
inserted into its correct position in the file. 
The program will record your data in nine 
fields: address, city, state, ZIP code, phone 
number, phone extension and name (2) plus 
a five character code field. The best feature 
of t his program is the sort process that lets 
you determine alphabetical or ZIP code or­
der for label printing. (T2) Order No. SOOORD 
$99.00 Model lff compatible 

ONE·D MAILING LIST-A comprehensive 
mailing l ist program that will run on only 
ONE disk drive! Up to 17 fields of selection 
for name/address retrieval. Its features in­
clude: Auto-sort (alphabetic or ZIP code). 
Easy error correction and recovery. Prints 
selective listings. Supports up to 4 drives. 
Prints mail ing labels and listing of all 
names on file . (T2) Order No. 0123RD 
$24.95. Model Ill compatible 

EXECUTIVE EXPENSE REPORT GENERA· 
TOR-Provides you with emergency relief 
in the form of a clear, plausible expense 
layout. Input your grand total and cash ad­
vance (if any), and you'll receive an itemized 
expense report, from breakfast to snacks. 
(T1) Order No. 0135R $9.95. 

Model Ill compatible 

GAMES 

WINNER'S DELIGHT- Do you enjoy a chal· 
lenge? Then try WINNER'S DELIGHT in· 
eluding: • AMAZING: You must escape 
from a maze, one that you view from the in­
side, work ing against the c lock; •JUNIOR 
CHECKERS: Not your usual game of check­
ers . . . the chal lenge is to beat the comput­
er in the fewest number of moves; • JUM· 
BO J IGSAW: Fit the pieces together in the 
fewest number ol t ries; • THIRTEEN 
WAYS: Try to fi ll up your columns with the 
numbers you rol l on the d ice-the comput· 
er will t ry to fill its columns f irst ! (T1) Order 
No. 0124R $9.95. Model Ill compatible 

FUN PACKAGE I - Why call it " Fun 
Package"'? Judge for yourself ! This enter· 
taining pac kage includes: • ROCKET 
PILOT: Flying it is easy- i t"s the landing 
that"s tough' • PAPER, ROCK, SCISSORS: 
lt"s the time-honored game 1ust as you 
remember i t, played against your TRS-80. 
• HEX I: Just when you master th is puzzle 
game, the computer will increase the d i f· 
ficu lty. •MISSILE ATTACK: Use your mis· 
siles to protect your city from jet attack. 
Requires a TRS-80 Level I 16K. Order No. 
0037R $7.95. Model Ill compatible 

DEMO Ill- The biggest package ISi has 
ever released, including: • RACE 1: Careen 
around the race course as you try to beat 
the clock; •TARGET UFO: Destroy all the 
invading UFOs; • LI FE: Experiment wit h 
this simulation of the li fe cycle of a colony 
o f bacteria; • PHONE NUM BER 
CONVERTER: Change those ha rd to 
remember 7-digit phone numbers into easi· 
Jy remembered words; • BIORHYTH M: Plot 
biorhythm curves for anyone, anytime; 
e GRAPHICS PROGRAM: This program 
will show you what your TRS-so·s graphics 
display can do; • RACE 2: Five different 
tracks fo r the more experienced driver; 
•HORSE RACE: Up to nine players can bet 
on and enjoy our most entertaining horse 
race program; •DRAWING BOARD: Draw 
pictures or messages and store them in 
memory or on cassette tape with this easy­
to-use program; • 24-HOUR CLOCK: Trans· 
form your computer into an accurate digital 
clock. (Tl) Order No. 0055R $7.95 

OIL TYCOON- Avoid oil spills, blowouts 
and dry wells as you battle to become the 
world's richest oil tycoon. Two players be­
come the owners of competing oi l compa­
nies as they search for oil and control their 
companies. (T1) Order No. 0023R $7.95. 

BOWLING- Let your TRS-80 set up the 
pins and keep score. One player can pick up 
spares and get strikes. (T1) Order No. 0033R 
$7.95. Model Ill compatible 

DEMO I f-contains: • TIC-TAC-TOE· An 
old time favorite with three levels of difficul­
ty; • TIME TRIALS: Try to beat the clock as 
you race your car through curves, chutes. 
and chicanes; • MAZE. One or two players 
can search through the maze for tt1e secret 
square: •HANGMAN: One or two players 
can try to guess the secret word; • WHEEL 
OF FORTUNE: Choose your number, place 
your bet and see if you can break the bank 
(for one to eight players); • HURRICAN E: 
You can track and monitor hurricanes in 
any part of the world; • BUGSY: Can you 
build your Z-80 bug before the computer 
does? • HORSE RACE: Pick a sure winner 
and place your bet (for 1 to 100 players). (T1) 
Order No. 0049R $7.95. 
Model Ill compatible 

BATTLEGROUND- It is late 1944 and the 
All ied forces are sweeping toward Berl in. 
As General in command. you study the 
map. At your command are tanks, planes, 
art illery, in fantry, engineers, and vehic les. 
The battle ma p o f your sector wil l fill w ith 
markers to show the development of your 
forces. You and your opponent will assume 
the roles of warring Generals, as the battle 
unfolds. The stark reality of World War II 
comes al ive in BATTLEGROUND. (T1)0rder 
No. 0141 R $9.95. Model Ill compatible 

SKIRMISH -SO-Check out these great 
games: •MISSION IMPOSSIBLE: Your ob· 
jective in this real -time simulat ion is to 
drive your tank into a prison courtyard. res­
cue a jailed prisoner and escape; • TRAP: 
A two-player game, in which you must ma· 
neuver your opponent into a posit ion where 
he is hopelessly trapped; • WIPEOUT· A 
two-player game in which your mobile gun 
gets points by destroying as many obsta· 
cles as possible, bul be careful- some o f 
those obstacles are explosive m ines; 
• BLOCK·. EM: A two-person competition 
in which your moving "snake'' tries to force 
your opponent to hit either (1) your trai l, (2) 
his own trail, (3) the boundaries of the fie ld, 
or (4) any randomly place barriers. The strat­
egy is, of course, to leave you opponent no 
safe move. (T1) Order No. 0070R $9.95. 

Model Ill compatible 

POPULAR GAMES 
OTHELLO-In the game of Othello, there 
is no such thing as lucky move. The game 
is a constant test of concentrat ion and 
tac tics. 

Othel lo pi t s your strateg ic powers 
against a merciless, computerized oppo· 
nent. You play on a board of 64 squares. 
When you capture your opponenrs game 
disks (by bracketing them wit h your own), 
they immediately change sides, to be­
come mem bers of your set. 

Here's a maddening. frustrat ing, but al­
ways eogrossing, game for your TRS-80. 
(T1) Order No. 0046R $9.95. 

Model Ill compatible 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 

1-800-258-5473 


·TRS-80 is a trademark of Tandy Corporat ion. 

We Guarantee It! 
NO MATTER WHAT YOUR NEEDS ARE, 


INSTANT SOFTWARE HAS 

A PROGRAM FOR YOU 


Model Ill compatible 

OU R PROGRA MS A RE GUARA TEED 
TO B E QU ALITY PRODUCTS. IF NOT 
COMPL FTFLY SAT ISFI ED YOU MAY 

...-2 	 RETURN T ll E PROGRAM WITHIN 60 ?ii 
DAYS. A CREDIT OR REP LACEMENT 3Instant Soft'Nare· 	 ! 


.. WI L L 	 BF WI LLINGLY GIVEN FOR 3 
a; ANY REASON. 	 •. 

PETERBOROUGH, N.H. 03458 	 1k~oo~..§ 
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TUTORIAL 

Disk owners, your speed mods, aren't over 

once the hardware is done. Your DOS software needs help too. 


Fast Clock DOS 


Allan J. Domuret 
7825 Willowcrest Way 
Fair Oaks, CA 95628 

A number of TRS-80 CPU 
clock modification kits are 

currently being advertised. Most 
of them speed up the CPU clock 
from the standard 1.77 MHz to a 
rate 50 percent faster at 2.66 
MHz. A more recent develop­
ment to 3.54 MHz doubles the 
standard TRS-80 CPU c lock 
speed, bringing the rate to 3.54 
MHz. 

At these speeds, several ad­
vantages are obtained: faster 
program running time and faster 
sorts. Even the Electric Pencil 
works better-the frustrating 
character dropout on a word­
wrap-around virtually disap­
pears. 

The main problem, up until 
now, has been that disk opera­
tions at fast clock rates were vir­
tually impossible. Excess ive 
disk errors required that the 
CPU clock be slowed down to its 
standard 1.77 MHz rate in order 
to reliably read and write. Not 
being convinced the problem 
was insoluble, I sought a way to 
make disk 1/0 reliable at fast 
clock speeds, and I found it. 

A Word of Caution 

am sharing the info with 

TRS-80 owners with a word of 
caut ion and one request: This is 
a relatively new area of TRS-80 
operations and some problems 
may develop. If anyone who 
makes the speedup mod en­
counters problems, please con­
tact me so that some efforts can 
be made to correct them. 

If you install the clock speed· 
up board and encounter prob­
lems, it is quite easy to restore 
the TRS-80 to its original config· 
uration. Most TRS-80's, howev­
er, should work quite well at the 
2.66 MHz clock. The 3.54 MHz 
clock might be a little more 
flaky. These problems result 
from the varied quality of the 
CPU chip. 

My clock speedup kit was pur­
chased from Archbold Electron­
ics, Sacramento, CA. They pro­
vide a kit that can be wired to run 
a TRS-80 at either 2.66 or 3.54 
MHz. The 3.54 MHz speedup 
uses the same kit, but involves 
the additional small task of cut­
ting two traces and running two 
jumpers on the main CPU board. 

My system has been running 
rel iably at 3.54 MHz for several 
months now. Note that some us­
ers have had problems with the 
3.54 MHz clock mod and they 
therefore had to be satisfied 
with the 2.66 MHz clock. 

If you plan on making the 

hardware changes required for 
the speedup mod, keep in mind 
the effect it may have on getting 
maintenance or warranty ser­
vice on your TRS-80 by Radio 
Shack. 

Theory of Operation 

After plowing through the Ra­
dio Shack Disk Operating Sys­
tem (TRSDOS), it became appar­
ent that processing time delays 
were required. They i nvolve 
some kind of "settling time" for 
certain parts of the hardware or 
software. The method uses 
PUSH-POPs in pairs, which do 
nothing but create time delays. 

Using RSM2D, or a similar 
machine language system mon· 
itor, an example of one of these 
time delays can be found in 
NEWDOS at memory locat ion 
45F3 hex as a series of PUSH­
POP commands. Another POP­
PUSH (in that order) time delay 
is found at 4698 hex, but this 
particular delay is also funct ion­
al in that it loads the BC register 
with data. 

For DOS 2.2 and 2.3 users, the 
memory locations for the SYSO/ 
SYS PUSH-POPs are 4664 hex 
and 4697 hex. 

There is also a time wasting 
series of PUSH-POPs in the 
BOOT/SYS file, but these will 
not normally be found in mem· 

ory. The reason is that the BOOT 
is resident only briefly during a 
boot up or a reset. It loads initial­
ly to memory location 4200 hex, 
and after it has served its pur­
pose it is overwritten by SYSO/ 
SYS. If you know how to load the 
BOOT/SYS (it is at drive zero, 
track zero, sector zero) to 4200 
hex with RSM2D, you will see 
the PUSH-POPs at 42BB and 
42C9 hex. The BOOT/SYS PUSH­
POPs are the same for DOS 2.2, 
2.3 and NEWDOS. 

There are additional PUSH­
POPs in several of the other 
DOS files, plus some timing 
loops in the FORMAT/CMD file 
of all three DOS systems. 

To enable disk operations 
with a fast running TRS-80, it is 
only necessary to increase the 
time delays by substituting do­
noth ing commands to kill addi­
tional time. It so happens that 
the E3 machine code for " EX 
(SP), HL" can serve our purpose 
by being used in pairs. A pair of 
E3 commands uses up about 
three t imes as much t ime as a 
two-byte PUSH-POP. With the 
E3 command, data in (SP) is ex­
changed with HL either two 
times or four times-the end re­
sult being nothing but wasted 
time. 

But the additional t ime delay, 
required at memory location 
4698 hex in NEWDOS and 4697 
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Prote<"onal ;oftwdw TRS-80® MODEL II NOW AVAILABLt ' 

+SJ OOBASIC CROSS REFERENCE POSIAGE & 
• HN[) WHLRI NAMI SARI USI D tASI' • SAVL HOURS' HANDLING 
• (AN YOU Dl ll ll lllAI llNl' HNO OUI' e PARALLl L.SLRI AI PRINl IRS $59.99 
e DO YOU llAVl [)fAI) (Qll lNCI • S I Vl RAl O P I IONS $100.00 FO R VECTOR GR APHICS SYSTEM S 

e WA' I A NI(! PRO(.;RAM LISllNC W illi e b lR Ll'I VARIAl\11 DOCUM[NTA I IO N ONLY $1000 
DAi i & llMI IN HlADIN(.; UNI WIOIH & PACl D I PTH DEDUCTIBLf ON PU RCHASE 

DISK SORT • YOU DO' I HAVl 10 Ill A PROGRAMMI R IOUSl 11' 
• MlNU DRIVl l'. • I ASYIOUSI • l ASYIOI SI RllNIO + SJOO $69.99• RANDOM fll t S • IAS T' 1011 S I RlAM I O R POS I AGl & OOCUMl N IAI ION O NLY S10 00
• l llAINS 10 S YSI LM • SPl lS SAVlO NON·STO P RU'INI C• 

Ol DUl 11 Ill I O N PURC HAS E \ IANDLI G 
OR llASll PROC RAMS ON DISK 

BASIC COMPILER • WRllT I N BY MICROSOtT l:ms~Ets-us:r 
• IRSDOS" llASlt (QMPA lllJll ' • lASY 10 USI 

+ s~oo POSTAGE & 
e 1 AS II R I llAI'. BASil llY UP 10 • AUGMI N ll O WITH OUR $350.00 HANDLING 

IO llMI S DO<.UMf IATION 

IRS ll(>" & ' I RSIJOS ' ARI Rt CIS I LRl D GOOD·LYDDON DATA SYSTEMS .,.. 218 

IRAIJI MARKS 01 I A DY LORI' 5486 RIVERSIDE DR.• CHINO, CA. 91710 MASTER CHARGE or VISA accepted. 

Model 488-808 For Model 1 Operation 

• •.L- 1• 

~L. 


Model 488-80C For Model 3 Operation 

IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
basic GPIB-488 controller capability to 
TRS-80 Model 1 or 3, Level 2 or DOS with 
a minimum of 16K. 

488·80B or 488·80C $225. 
+shipping, insurance & tax ,,.291 

SCIENTIFIC ENGINEERING LABORATORIES 
11 Neil Drive • Old Bethpage, NY 11804 

Telephone: (516) 694-3205 
·Trademark ol Tandy Corp. 

There is no affiliation between Scientific Engineering 

Laboratories and Tandy Corp. or Radio Shack. 


Optional Relocatable Machine Level GPIB Driver 
far Assembler Level Pragramming-$35. 

.,.. 142 

WHY BUY FROM US? 
• NAME BRAND - TOP QUALITY SUPPLIES 
• DISCOUNT PRICES - 25 - 50% OFF 
• WE SHI P YOUR ORDER FAST - WITHIN 24 HOURS 
• 30 DAY GU ARANTEE ON EVERYTHING WE SELL 
SCOTCH DISKETTES - 5\14'' or 8" Scotch quality means fewer errors 
COMPUTER PAPER - Regular Green Bar · Blank Word Processing 

• Heavy Weight Bond. 
AVERY LAB ELS - Pressure Sensitive Address Labels · Shipping 

Labels • Piggyback Response Labels 
DI SK STORAGE - Binders • Filing Panels · Library Cases. 

To Place and Order or Request a Catalog: 

... Masterchargc 1-800-253-4358 
~ VISA In Michigan 616 375-7519 

NATIONAL TRICOR. INC. • 3335 Greenleaf Blvd, • Kalamazoo. Ml 49008 

MICROCOMPUTERS 
We have consistently offered the 
TRS-80 l ine at savings up to 20%, 
which means you can save $150 
to $1500 by buying direc tly from 
Computer Discount of America. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model II , or Model 
Ill computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan­
sion interfaces, printers, diskettes ­
eve rything for your TRS-80 System. 

THE BOOKKEEPERS 
~ FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper- 48K, 3 DRIVE, w / ALPHA $129.95 
Intermediate Bookkeeper-48K, 2DRIVE & Printer $109.95 
Cheap Bookkeeper- 32K, 2DRIVE & Printer $ 89.95 

All Above Are Daily Journal-GI L Systems 

Ann Rose, our Accounts Receivable Clerk­
48K, 2 DRIVE & PRINTER $150.00 

STURDIVANT & DUNN, INC. v82 

BOX 277, 124 WASHINGTON ST. , CONWAY, NH, 03818 

We have the ful l line of AT ARI 
personal computers and systems. 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full facto ry warranty . 
Most models are in stock for 
immediate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you're looking for the best 
prices in the U.S.A., fo r micro­
computers and accessories, ca ll 
Computer Discount of America, 
Inc ., West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 
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hex in DOS 2.2, will not fit within cause you won't be performing 

the DOS SYSO/SYS code itself. disk operations with Debug any­

It is necessary to branch out of way. Just remember that when 

SYSO/SYS with a JUMP to a you are finished with Debug, 

place in memory where the re­ perform a RESET, and every­

quired time delay can be pro­ thing will reboot back to a nor­

grammed, and then return to mal configuration. 

SYSO/SYS. 


Enter SUPERZAP 

There is a safe "hole" in disk The disk modifications are 
memory at 4060 hex. Memory in made directly to disk using Ap­
this area is used only by Debug, parat's Superzap. If you are not 
so any software commands familiar with Superzap, be abso­
loaded to this area are usually lutely certain that you make a 
safe. The required time delay backup disk before performing 
can sit safely there without ever surgery. Even you pros should· 
getting clobbered, unless you work on a backup. If you blow it 
call up Debug. Normally this on a backup, it will crash, but no 
should create no problems be- other harm will be inflicted on 

Table 1 
BOOT (for NEWDOS, DOS 2.2 and DOS 2.3): 

• 000088 (Superzap's column identifier)-change F5 F1 F5 F1 to E3 E3 E3 E3. 
• OOOOC9- ·Change C5 C1 to E3 E3. 

SYSO/SYS (NEWDOS only~ 
• 0008A9-change to read C3 A2 46 E3 E3 E3 E3 3A EC etc. 
• 000952-change C3 E3 45 to read C3 60 40 
• 001759-following 2E OD 03, where 02 02 00 4E begins, change 02 02 etc., to 

read, 01 09 60 40 E3 E3 E3 E3 C3 E3 45 02 02 00 4E 
• 011403 (repair system directory-change from 5D to 68) 

SYSO/SYS (DOS 2.2 only): 
• 00075F-change F5 F1 0000 to E3 E3 E3 E3 
• 000792-change C1 C5 C1 C5 F3 to C1 C5 C3 60 40 
• 001721-change 020200 4E to01OA60 40 E3 E3 E3 E3 F3 C39C 46020200 4E 

(No system directory repair is needed for TRSDOS.) 

SYSO/SYS (DOS 2.3 only~ Apply the change for 00075F and 000792 as shOwn above 
for DOS 2.2. For the last change at 001721, the location is 00172D for DOS 2.3. The 
change code is otherwise identical. This is the only difference required In changes 
between DOS 2.2 and DOS 2.3. 

FORMAT (for NEWDOS, DOS 2.2 and DOS 2.3-all are Identical): 
• 00227D-change 01 CD 00 to 01 9A 01 
• 002290-change 01 9D 19 to 01 3A 33 
• 0022A7- change 01 BA00 to 01 74 01 
• 0022BE- change 01 20 17 to 01 40 33 
• 00230 5-change F5 F1 F5 F1 to E3 E3 E3 E3 
• 0023F4- change C5 C1 C5 C1 to E3 E3 E3 E3 
• 002586- change F5 F1 F5 F1 to E3 E3 E3 E3 
• 0025C7-change C5 C1 C5 C1 to E3 E3 E3 E3 
• 00316F-change F5 F1 F5 F1 to E3 E3 E3 E3 
• 00317D- change C5 C1 to E3 E3 

SYS31SYS (NEWDOS): 
• 012354-change 21 EF 37 to CO 85 51 
• 012448-change 02 02 4F 50 etc., to E3 E3 E3 E3 21 EF 37 C9 02 02 4F 50 
• 012389-change 01 8D to 01 95 
• 011703-change directory end of file from 4C to 54 

SYS31SYS (DOS 2.2 and 2.3): 
•No changes 

BACKUPICMD (DOS 2.2 and 2.3): 
• 003757-change 01 CD 00 to 01 9A 01 
• 00376A-change 01 9D 19 to 01 3A 33 
• 003780-change 01 BA 00 to 01 74 01 
• 003794-change 01 20 17 to 01 40 33 
• 003855-change F5 F1 F5 F1 to E3 E3 E3 E3 
• 003874- change C5 C1 C5 C1 to E3 E3 E3 E3 
• 004131 - change F5 F1 F5 F1 to E3 E3 E3 E3 
• 00413E-change C5 C1 C5 C1 to E3 E3 E3 E3 
• 004185-change F5 F1 F5 F1 to E3 E3 E3 E3 
• 004288-change F5 F1 F5 F1 to E3 E3 E3 E3 
• 0042CC-change C5 C1 C5 C1 to E3 E3 E3 E3 
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your system. Just start over 
again. 

DOS ZAPs 

The DOS ZAPs provided here 
will enable a modified TRS-80 to 
run at a fast c lock rate of 2.66 or 
3.54 MHz (or even 4.0 MHz if you 
are technically inclined) and to 
function normally for all disk op­
erations. Disk files created at 
any c lock rate will be compati­
ble, so that those created on a 
3.54 MHz system can be loaded 
and run on a 1.77 or 2.66 MHz 
system, etc. 

In the ZAPs given in Table 1, 
the s ix digit prefix on each new 
line is Superzap's identifier 
code, assuming only drive zero 
is available. 

Additional Considerations 

If you are using anything 
which depends on a controlled 
baud rate other than the Radio 
Shack RS-232 board-for exam­
ple, the Small Systems Software 
TRS232 cassette port printer 
driver-you may encounter tim­
ing problems. The Radio Shack 
RS-232 board, however, has its 
own clock generator that is not 
affected by the modified clock 
in the CPU. 

I am running a Heath H-1 4 
RS-232 serial printer on the 
Radio Shack RS-232 board and it 
was not necessary for me to 
change any baud rate settings 
when I went to the fast c lock 
mod. I am also running a modem 
without any problems. 

Printer operations are normal 
if a handshake is used, as is the 
case with just about any printer 
connected to the Centronics 
parallel port. 

One possible problem might 
be a TRS-80 equipped w ith 
cheap memory chips. Most, but 
possibly not all, memory chips 
should work w~ll with the 2.66 
MHz c lock. So far, I have not en­
countered any problems of this 
type. Also, for what it is worth, 
my system does not have a buff. 
ered cable and it works fine. 

A Pencll Patch 

When running the TRS-80 at 
the 2.66 MHz clock rate, you wi ll 
find that the Pencil's cursor 
fades irritably in anq out (prob­
ably because its blink rate is 

c lose to a mult iple of the vertical 
sweep rate of the video monitor). 
The problem disappears at the 
3.54 MHz clock rate, but the user 
may nevertheless prefer to slow 
down the cursor blink rate. Step 
by step instructions for this 
modification follow. 

1. With NEWDOS, call up LM­
OFFSET and use it to load the 
Electric Pencil to memory loca­
tion 6589 hex (Pencil's normal 
memory residence starts at 5589 
hex, but it will not LOAD there 
because it is too low in memory). 

2. Answer N to the SUPPRESS 
APPENDAGE? prompt. 

3. Answer Y to the DISABLE 
INTERRUPTS? prompt. 

4. Write this relocated Pencil 
file to disk. (This relocated ver­
sion of Pencil will load to start, 
end, and execute addresses of 
6589, 7CA4, and 7C95 hex. LM­
OFFSET will display these ad­
dresses for you.) 

5. Return to DOS. 
6. Load, but do not run, the 

newly created Pencil file to 
memory. 

7. Using RSM2D or your other 
favorite monitor, look at memo­
ry locat ions 6CE4 and SCEE. 
These should read: 

F PENCIL2/CMD 6589 7CA4 7C95 

The va lues 0096 and 012C load­
ed into DE affect the cursor 
blink rate. 

8. To change the cursor blink 
rate, change memory locations 
6CE5 from 96 to E1, and 6CEF 
from 2C to C2 (Yes, two 'see' to 
'see' two). This increases each 
of the time values loaded into 
DE by 50 percent to correspond 
to the c lock speedup of 50 per­
cent. The first change will 'LO 
OOE1 ' into DE and the second 
will 'LO 01C2' into DE. 

9. Now press RESET while 
holding down SHIFT/up arrow to 
reenter DOS. Holding down the 
SHIFT/up arrow disables the 
keyboard debounce. 

10. SAVE Pencil to disk with 
TAPEDISK from your old TRS­
DOS 2.2 or 2.3 disk. The append­
age attached to Pencil by LM­
OFFSET will relocate the pro­
gram to its normal operat ing po­
sit ion every time it is loaded 
from disk. The TAPEDISK com· 



P.O. Box 16020 
Fort Worth, Texas 

76133 
(817) 294-2510v 12 

All FMG Softwar e Productt Include All Neces· 
sary Manuals 

NEW 

VERSATILITY 

For Your TRS-80 


C?/ffi®2= 

CONTROL PROGRAM 


FOR MICROCOMPUTERS 

ENABLING YOU TO RUN 

SOFTWARE PUBLISHED 

FOR CP/M 1.4 ON THE 


TRS~O 
CP/M is considered the industry stand· 
ard diskoperating system because it 
gives you the hardware-independent 
interface you need to make your com· 
puter work for you. CP/M 2.0 is the . 
latest in the evolution of a proven reha· 
ble and efficient software system. FMG 
CORPORATION NOW OFFERS THE 
CP/M 2.0 FOR THE TRS-80 . 
It features an enhanced upward com· 
pat1ble file system and powerful new 
random access capabilities. The CP/M 
2.0 from FMG provides the ability to 
run software published for theCP/M 
system. on the TRS-80 Model II. From 
minidisks. floppy disks, all the way to 
high-capacity hard disks. the flexibihty 
of CP/M 2.0 makes It a truly universal 
operating system. The package in· 
eludes an 8" system disk. editor. as· 
sembler and debugger for the TRS-80 

Available in Format A. B. C, G only . $2001$25 

ffiP/ffi: 

NEW INDUSTRY 

STANDARD 


A deluxe operating system that 
provides big computer facilities at 
small computer prices. MP/M is a 
monitor program which operates 
with your microcomputer to provide 
multi-terminal access with multi· 
programming at ea ch terminal. 
Best of all, it's CP/M compatibl e 
which means you can run a w ide 
variety or programming languages. 
applications packages, and devel· 
opment software. 

You can run simultaneous edi· 
tors. program translators, and 
background printer spoolers. Or 
you can use MP/M for data entry or 
data-base access from remote ter· 
minals. Or you can use MP/M real· 
time features to monitor an assem· 
bly line and automatically schedule 
programs for execution throughout 
the day. MP/M makes an exc ellent 
focal point for a cluster of con · 
nected mic rocomputers. The pos· 
sibilities are limitless. 
IFOfmat 81 $450 '$35 
lfOfmat GJ $300/SJS 

' CP/M and MP/ M are trademarks ol 01g1t1I Rese.rch 
Z'K> is a lrademark of Zllog. Inc 
TAS·80 is a 11ademark of Tandy Corp 
Pncal/M Is a trademark of Sorcim 

FMG CORPORATION NOW CARRIES GRAHAM-DORIAN & PEACHTREE SOFTWARE 


SOl1-l( L r-,·MICROP RO INTERNATIONAL ...~r;.t"'t,~ut'Lu SUPER-SORT I - Son. mtf Qe, ox11ac1 u11llly as abso­

{ M ) ~~ ~~~~~,.~~,:~':d"'o~~:;~ab~e ,';:gr~: :'.t~'g~~; 
tn bmary. BCD Packed 0..C•m•I, EBCDIC. ASCII . 
lloat1t1g & h xed po.nt exponenhal. held 1ushl ied. etc. 
EYen variable numbe1 of lields per 1ecord• $225/ $25 

SUPER·SORT II - Abo"e avoUable as absolute pro­
gram only . . . . . . . $175/$25 

SUPER -SORT 111 - As II without SELECT/EXCLUDE 
.$125/ $25 

WORD-STAR - Menu drwcn v1r.ual word processing 
sys1em lor uso w1 1h slandard te1mln a1s Ted fo rmat­
t•ng performed on screen Fac1ht1es !or IC - I pag inate, 
P•9t' number. 1ust1ly, center and undcrscOle user 
can pmu one documenl 'Whi le 11mul1ano~sly ed1hng 
a second Ed1I lac1l111es Include glObal search and 
replace. Read'Wrtle 10 Other 1ex1 Illes. block move . 
etc Reau.res CRT teunin.11 w1lh addressable CU'S.Of 
positiOning . . . $4951$40 

WORD-STAR Customlzallon Notti - For sophishcaled 
users wtK> do nOI ha\e ono ol the many slandard 
term_1nal cw punter conl>gur•tions 1n lhe d1Stubulion 
verSIOC'\ ofWORD·STA.R • • . ........ .N A/HS 

WORD-MASTER Tut Editor - In one mode h.n super­
set ol CPIM"s E.o commandt mcluding g lObal :s.euch· 
ing and replacing. torwerds and backwards 1n Ille in 
video mode. prov1dot full screen editor l or users wi th 
serial add1usabl<i·cursor termmal . $150/$25 

FLOPPY SAYER - Protection lor center holes 01 5" 
and 8" fl oppy d1sk1 Only 1 needed pe1 d iskeue. Kit 
contains c<interlng post. pressure locM and tough 
7 m,I myllf relnlorclng rings lor 25 dlsket1es 
5". Kil . . . . . . .$14.95 
5'"'. Rings only S7.15 
8"'. Ki l . . ....$11.95 
8" . Rings only . . s1.t5 

HEAD CLEANING DISKETTE-Cleans the drive Read/ 
W11te head in 30 seconds Otskette absorbs loose 
0 111de particles. hnQefprints. end Olher loreion parli ­
cles lha t might hinder lhe perl ormanee of ihe drive 
head Lasl s al i.ast 3 morilM with daily use 
s· . $32.00 
Sl/~w . $30.00 

FMG's LIBRARY: 
PASCAL USER MANUAL & REPORT 
(2nd) Edition b y K Jensen and N. Wirth 

• Tutorial 	Manual and Co•clH Atftrence Aepor1 IOf Both Pro­
1rammers 11\d lmpl1mentors 

• l iteludts HtlpM Eumpln lo D1mons1ra11 !he Yarto11 Fea· 
turts ol PASCAL 
The book CORSISIS01 IWO NMS lhe llSff manual and lilt fl!Vlsed 

~;':~The ~~~!~~tc~~,: ~:':s':io1~;1 =~~~~;~ 
the PAS~l language The 1epor1 del1nts standa.rd PASCAL 
11,11'11d'I oonst1t1J1es a common base belwte'l v.ir1ous ~plementa · 
11ons of the langua9f 

StiKk No. 
#821 

Pric• 
$9.95 

PASCAL PRIMER Problem Solving 

Tllis ~aok tlasltlree ma]orgo11s· 
· fo i•lroduce all upec11 ot ltl• p rognmml11g H d problem 

soMng procu1 jl11eludn pn>bl•m 1pe<1t:calio• and organi­
n lion . algorithm$. to• l 11g. iebugglftt . luting. dacumenla­
tioe 111d mainltn1rtet). 

• To l eacr. good prog11mming Slylt and flow lo prodl.tCt a high 
qu11iry finished product: and 

• To In ch Ult syn111 of Ult PASCAl Prt11t1mming l.1111.age. 
Numernus !Ump.es art emp'°Yed UUOUQ'l()(..I !he lb1 PAS· 

CAl IS used H a vtl'ude 10 IUCh VltlOuS asl)tCIS Ol l)fog1arnmlt'lg 
lev'l"l'Ql.leS 

Slock Ho. Price;au S18.95 

D ~;N~~=~~-~~~·~:s~~:~:~~~::h. 
mg 111 requued Entues to other GRAHAM-DORIAN 

(T):;f.~~;;:~ :~~~~~e~rec~.t:~~~:1~~:~:~~~.~:~ 
reg1s1er. recoro ol journal entries. t11al balances •nd 
monthly closings. Keeps 14 mon1h h istory end pro­
vides compa11son ol curronl year wi th pr<ivious yCI,, 
Re quires CBASIC·2 Suppliod in SOUIC(l .. . $9951$35 

(T) ~;o~~~~~:to~.A~e~~o~~;:a:~n~~~:s a~~7:,~; t~~!ll~;I~ 
- writes che cks 10 specifi c vendor lor cerl81n In­

~~'1!s10°~~~:~~bcfAal~1~1de3:e~!i"~!d=~:c;:~~c:~~ 
s11nd alono system. ReQu11es CBASIC·7. Supphed 1n 
sourc:e ... . _.1995/135 

(T ) :;~~u;::,r~!cs~!~:,:;~1$~ ;~::1:~~:!,~~~~e,;~: 
cwdt wwoices Pro...ides complete inl0fmatt0n describ­
11'9 cusiooner payment activity. Re<:eipls een be 
post.O 10 d1lleren1 ~dger accounts Entrtes auto­
matirall~ up d11e GRAHAM-DORIAN General l e dQer 
or runs as stand alone S)"litem. ReQuires CBASIC·2 
Supe>lied 1n aoorce . SH S/S35 

(f ) ~~~t~'s ~~~o~IMw~n~!~~~~~~!mt:~r.eF~:::: ~~ 
~~~~,~·:~~ ::J.~1r'°'~f~~~e8~s~~a~h~~k~O~~=~':;:: ( M ) ;!1!T~~!;:~~~ ~,~:~t~~~:~·1~0 !~~'r.,•7:.ruar~~ 
~~~~~~oy;e~~l~:d1~~1~1~u~~~h mail label~. ~:~~;; 

u 

( T ) ~~~~c~!~=:te~:sa~~ -;-u~nag:~;.e~s~~kcu~'.e~~~~- f,~s~:~ 
ac1ton 1n1ormatton may be' ente1ed for reP01hng by 
111esm1n !)·pc of sale. daie ol sa le, etc Reportt 
availab le bo1h !or ac;counhng and dec1s1on ma iong. 
ReQu•res CBASIC-2 Supplied in source .$590/$35 

(T) JOB COSTING - Designed for general COfllractort 

!~c~~~~: ~~·::~~":'lo~~~~~~~ '!i,~~~!!~1~1::. 
~nses User eslabhshes customized cosl calegor.es 
and ,ob phases Perm1IScompar ison ol actual versus 
estimated costs Au1omalically updates GRAHAM· 
OOAIAN General ledger or run s as stand a lone syt· 
tern .AeQ1.mes CBAStC-2. $1.Jpplied in source 11951$35 

Sample Program Disk For Each Graham-Dorian 
Business Package. Specify Package . . , . S45 

Tho sule o f oach Prices F.0.8. 
proprietary software Fort Wo rth. Tex . 
pockogo convoys a 
I icen s e for u se on Fi~i&~i~a ·c~~~r>. 
one systom only. charges extra. 

Mic;rotomputer Problem Solving Using P ascal 
b y Kttnneth L. Bowles 

• A look OtslOllld IOf l olh College COllfUS ANO l• dMd.al 
Sell- S111dy 

• ldtal lof •H will UCSO Pasul 
• lnc.lud11 Et1e11dons 10 Stellldard PASCAL 

TM tKKJlr; 1$ designed both lor 1nlroeludory courses m COM· 
puttr proolem solving a1 1ne lrHhm.tn and sophomo1e co•1ege 
level . and !01 1M1Y100a1 se1t-s1udy 11 mdu*s m.iny examc>IH ancl 
actually uewt.able p1ograms It mciudts 1nlormat1on on the nte· 
esnry functions and procedtJres tor lla.ne111no g r~ph1cs and 
stnngs 

Stock No . Pritt 
#8?2 $14.95 

Sloc:kNo. Pritt 
# 825 S1U 5 

{M) :::.::O;; ~:~1Y~;~:~ 0:1!w~~~·'u':n~~:,1:e;,·;~~ 
data speed (no conversion IO htx). wHh CRC block 
control check !Of very rell.ab1e error detec1i0n &I'd 
eu1omat1c retry. We use ill ll"s greet! Full wildcard 
e~pens1on to send * .COM, etc . 9600 baud w11h wire. 
300 baud with phone connection . Both ends need 
one. Stendard and@verslons can talk loone another. 

.S150/S5 
SELECTOR Ill C2 0 B P 

( M) and m8mta in ~u11iKe~t~at!5~$e':.C=~i~~; :g,~~~ii~ 
( T ) :~~: '~~~ w~~~hn~m;~l~a!a~~7:c~~i'~~ . ~n~~~:~~ 

~les Activity. lnven!Ofy, Pay.1b'es Rece ivables. 
Check Register . and Cl+enl/Pahent Appointments, etc. 

:~~~e~Rc~~~~~als~=~g:: ~~.:re.~ s:~~:~~ 
Ul-C2. lnl erachve syslem PfOV•del lor c-.stomi:ed 
COA UniQue chart ot tr• nuc11on ly~s insure proper 
double entry !>ookkeepmg Gene1atet balance sheets. 
P&L s1atemen1i;; and iournals Two yeer recotd ellowt 
lO< 11a1emen1 of changes 1n hnanc1al P0111ton rePQlt. 
Supplied '" source Requires SELECTOR lll·C2. 

CBASIC·2 and 52K sys1em • . S2SO/S25 

~~~~u~1~e~n s~;tt~~~~l~~·~,%1i~IYn;11~;~:~~~c~~~~; 
IO be created from hnked lu1gm(lnl s on Olher Illes. 

J:~;~~ll1~~:r~~~~or;~:a:~~~~ot~1~~~1~~ ;,o;~~=lt:. !~cd 
Now compatible with Electric Penclt' prepared Illes. 

• .$12 51$20 

FORMATS AVAILABLE: 
CAJ TRS-80 Model I fMI Keys Only 

ORDERS MUST (B l TRS-80 M odel II 
SPECI FY DISK CCI TRS-80 M odel Ill (M l Keys Only 
SYSTEMS AND (0 ) HEATHKIT H89 (M l Keys On ly 
FORMATS: !El NORTH STAR 

(fl SUPEA BRAIN 00 
CG) STANOARO UNIMPLEMENTEO 

(M) ~O:i!i:;,~~~~~o;na~~~~~l~~oJ ¥~eS~~h~~~ef~ 
compu1ers. 

(T) ~~~~nd~J1syst~t~mc~r:~~~~~a~i~~v:On1~:t;e6f 
48K CPM 2 full d i.ze d isk duves. 24 x 80 CRT and 
132 column printer. 

PROGRAMING IN PASCAL 
by Peter Grogono 

• An bctlltnl IMrocluc:tiOsi lo OQ ft tfll fHIHI G«1wl119 Pro­

.1~:::~=:J::.!°::: Flies PLUS I taapllf OI Dpamk 
Data Sbvclures sec• as Trus Hi linked lists 

The leII: is irranged as i Moua! . con1ainmg bOlh eumples Ind 
e:.-trcrses IO nltrease ru!kr proticl4!fley 1n PASCAL Concepts are 
11tustraled by e•amp!es. rangmg 11om the Tower 01 tuno1 1:iroblem 
lo c11ctJmscnbing a circle ibout a lf11l'lglt PROGRAMMING IN 
PASCAL is sure lo hold the reader·s m1eres1 

Sloe~ No. Prlu 
#823 $14.95 

UCSO Reference Book 

• AR•l•rtnu Gulde l<i 1111 Compl1t1 
UC SD PASCAL Syst•m 

• Ii.eludes l11lonna1lo11 011 Compllt r 
l111lc. A1umbltr Hd Edl1or 

• lists Actual P·Machl11t Codes 

This rettrence book can be a \aluable and l1ne-~v.ng guide 10 
II" •ouori inkNmalton on Ille UCSD PASCAL S)"lem The easy-10­
reld m¥1ua.l 1)10Vldts l aS( access to pert•nent diU. 

SlockNo. 	 Prtu 
-•26 	 m .oo 
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PASCALJM' ­ Comp iler generates P code lrom ex­
iended language. imp1emen11111on of Slenda rd PAS­
CAL. &.ippOfts overlay st ructure lhrough addition al 
procedure calls and lhe SEGMENT pr~dure type 

~~:va~:dc~;;:~:n11r::1S~R~~Gdl~tyc;:~:~~Y.~!~ 
memory image VO. ReQu11es S6K CPIM $150/$20 

PASCAL/Z ­ Z80 nahve c<>de PASCAL COfflpi!e1. Pro­
duces ophmt:ed. ROt.labl• re·en11ant code A ll ln1er· 
lacing 10 CPIM is through lhe supporl hb1a1v The 
~ckage includes comotter. Microson Compatible re­
1oca11ng assembler and hnker. and source fOf all 
hbfary modules_ Variant records. st11ng1 and d irect 
1/0 are supported . Requ ires 56K CP/M and ZIO CPU. 

....S3'5/S25 

0 

http:l1ne-~v.ng
http:lrHhm.tn
http:calegor.es
http:o~IMw~n~!~~~~~~!mt:~r.eF
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WORDPROCESSING 

- POWER ­

for the TRS-80® 
" ...If you' re presently looking for a mailing list proc­
essor, this represents the current state of the art." 

80 MICROCOMPUTING - 80 REVIEWS - JULY 1980 

MAILFORM is data entry at its best, just fill in 
the form! FAST, EASY to use functions include: 
search, sort, extract, page forward and back. 
'Transparent cursor' , insert/ delete characters, 
and MORE! 

MAILRITE prints 'personalized' form letters 
by inserting information from MAILFORM into 
Electric Pencil®, Scripsit®, or BASIC text files. 
Print letters, labels, even envelopes! Boldface, 
underscore, change margins, pause, print 
'unprintable' characters, and MORE! 

XTRA! includes: MAILFORM; MAILRITE ­
with capability of printing variable text from 
a 'key' file; MAILABEL - 1, 2, 3, or 4 across 
label printer; and MAILSORT - sort a full 
40 track double density data diskette in 
only 48K! 

ALL MACHINE LANGUAGE 
means unsurpased 


SPEED, RELIABILITY & EASE OF USE 


For VISA, Master Card & COD orders only 

Call NOW - TOLLFREE 


(800) 824-7888 
ASK FOR OPERATOR 203 

California (800) 852-7777 

Hawaii & Alaska (800) 824-7919 


For more information call (214) 233-3998 


(Requires min 32K single disk drive) 


FOR THE MODEL I &Ill 
SPECIAL DELIVERY ..............$125 

XTRA SPECIAL DELIVERY .. $199 

FOR THE MODEL II 
SPECIAL DELIVERY ............. $199 

(Requires Mod II DOS version 2 .0) 
TRS·OO is<• rt"( Jlslen...J lrddemMk. ol T <mcJy Corp . ...- ....-...... 

software concepts 
13534 Preston Rd. Suite 142 

Dallas, Texas 75240 
Visit us at the San Francisco Computer Faire April 3-5 

Dealer Inquiries invited ...-299 

Double-Zap/II is a d isk program wh ich zaps NEWDOS/80,"' 
NEWDOS 2.1/ + "' for double density operation when used in 
conjunction w ith the PERCOM DOUBLER.@ 

Double-Zap/II will completely zap NEWDOS/80 or NEWDOS 
2.1/+ on a one or two drive d iskette, it will run single and dou­
ble density, m ix and match . 

Double-Zap/II provides you w ith *ADR*1"l (Automatic Density 
Recognition). 

After Double-Zap/II has been appl ied, you will get an extra 
64,000 + bytes on the original diskette including the original 
programs from NEWDOS/80, NEWDOS 2.11+ Double-Zap/II 
will read any single density TRSDOS or NEWDOS files and con­
vert them to double density. Double-Zap/II is the ONLY double 
density conversion for NEWDOS/80, and NEWDOS 2.1/+ 
authorized by PERCOM DATA to be used w ith the PERCOM 
DOUBLER. Requires 32K RAM. 

Double-Zap/II for NEWDOS 2.1 / + $39.95 
Double-Zap/II for NEWDOS/80 $49.95 

Software Etc. . . ...-•2 

1839 Chamberlain Drive 
Carrollton, Texas 75007 
Tel: (214) 492-0515 

Demand a Demonstration from your Local Dealer or write for a 
brochure of ou r complete l ine of Fine Software. 

132 .COLUMN PRINTER 

FEATURESonly 

•Totally LPRINT, 
L LIST compatib le$199 

• 	Spools and prints 12 
lines per page 

• 64 character ASCII 
• 30 characters per second 

PRINT EL introduces the SIDEWINDER, • Quiet, reliable, fixed 
a totally new concept in low cost print· head thermal printer 
ers. It offers the reliab ility, quality, and • Uses 2%" wide t hermal 
features desired by today's microcompu· calculator paper 
ter enthusiast. By printing lines along the • Compatible with all 
length of the paper instead of across it, TRS-80* printer 
you can now obtain format capability interfaces 
for all your program listings, assembly 

• Up to 132 columns listings and application programs involv· 
ing t elCI:, tabl es and graphics. per line 

SIDEWINDER PRINTER ...... .. •.•.... ....$199 
Includes printer, parallel interface (centronics), 


Cassette driver, and 1 roll ofpaper 

TRS-80* EXPANSION INTERFACE CABLE .. ..... .. $19 
TRS-80* KEYBOARD INTERFACE CABLE .... ... . . $49 
THERMAL PAPER (3 ·roll pack) .............. $2.50 

DEALER INQUIRES INVITED fiiiil P.O. Box 21094 
To order _ Okla. City 

Sendcheckor moneyorderto: rtn e OK 73156 ..-2as 
inc. 

~ (Okla. residents add 4% sales tax) 
~ "'TRS-80 is a trademark of Tandy Corp. 



--

mand for writing Pencil to disk 	 Electronics has released a new 
is: 	 vers ion of their speedup board 

which guarantees a 50 percent 
minimum increase in CPU c lock6CE4: 11 96 00 LO DE,0096 
act ion. Instructions are also pro­

6CEE: 11 2C 01 LO DE,012C vided for clock speed increases 
in excess of 125 percent (4.0 

These addresses represent MHz or more), but no guaran­
tees are made for this substan­

dresses. Of course you can use tial change. Nevertheless, with 
the start, end and execute ad­

a different file name if desired, the hardware improvements 

and a drive number can also be provided in the new board, most 

specified. TRS-80 disk or tape systems can 

That's it. Try your Pencil now actually run reliably at 4.0 MHz 

with the TRS-80 running with the or even 5.3 MHz. 

fast clock. If desired, the blink 
rate can be changed by chang­ The new board automatically 

ing values loaded into the DE slows down the CPU clock be· 

register, following the same pro­ fore disk 110 takes place, and 

cedure described above. 	 speeds it up after disk 110 com­
One final note: There are a pletion. Because of these hard· 

few different versions of NEW­ ware improvements, no soft· 
DOS. If you have difficulty f ind­ ware DOS Zaps of the tape de­

ing the disk bytes to be mod if ied scribed in this article should be 

according to the directions pro­ requ ired. 

vided here, feel free to contact 
me for help. For those equ ipped and hap­

py with any of the earlier speed­
New Developments up boards, the DOS Zaps in this 

Since th is article was ac­ artic le will virtually assure disk 
cepted for publication, Archbold 110 reliability. • 

• AP101 Apple II with Single Disk Drive ... . ........ . $109 

• AP102 Apple II with Double Disk Drives . . . . . . . . . . . 119 
• AP103 Apple II, 9 inch Monitor & Double Drives . . . 129 
• AP104 Apple///, two additional Drives & Silentype 139 
• AP105 12 inch monitor plus accessories . . . . . . . . . . 99 
• RS201 TRS-80 Model I, Expansion Unit & Drives . . . . 109 
• 	 RS202 TRS-80 Monitor or TV set . . . . . . . . . . . . . . . . . . 84 
• 	 RS204 TRS-80 Model Ill . . . . . . . . . . . . . . . . . . . . .. .. . . 129 
• RS205 Radio Shack Color Computer . . . . . . . . . . . . . . 89 
• P401 Paper Tiger 440/445/460 . . . . . . . . . . . . . . . . . . . 99 
• P402 Centronics 7301737 - Line Printer II/IV . . . . . . 89 
• P403 Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . . . 89 
• CC90 Matching Attach(! Case . . . . . . . . . . . . . . . . . . . . 75 

V' l 99 	 ~mcomputer case company I1 
5650 INDIAN MOUND CT. COLUMBUS, OHIO 43213 (6 14) 868-9464 

,,.See List of Advert isers on page 306 

8service 
Technologies 


"Simply the Best" 

lf}J ADD LOWER CASE TO ANY 
CENTRONICS PRINTER! ... $89.00 

~ADD MOTOR CONTROL TO 
YOUR 779!. ............... $95.00 

Our Conversion Kit I gives al l Centron ics printers the ability to 

print upper and lower case ..... $89.00. 

Optioral customer defined character sets available 
Our Conversion Kit II turns your motor on and off automatically. 
Increases the l ife o f your printer: ..... $95.00. 

Both ki ts require NO soldering, etchcuts, software change, 

interface o r program modifications . Instal ls in minutes wi th just a 

screw driver 


We are the original Centronics add-on company. 
Don't be fooled by immatations! 

NOW USE YOUR CENTRONICS PARALLEL 

PRINTER ON ANY COMPUTER WITH A . 


SERIAL PORT! 

AVAILABLE IN FOUR MODELS, ALL WITH 

SWITCHABLE BAUD RATES 
~ CSP· 100 

NO BUFFER ...................... .......... .. $175.00 

CSP· 200 
256 CHARACTER BUFFER ........ $225.00 

CSP · 200X 
X ONIX OFF PROTOCOL ............ $340.00 

CSP - 2000 
2048 CHARACTER BUFFER ....... $395.00 


And more ...... 

~C-488 IEEE PARALLEL "LISTEN ONLY" TO 
CENTRONICS INTERFACE 
• 	 Input IEEE 488 GPIB. Hewlett Packard HPIB, or PET compatible 
• 	 Switchable device address 
• 	 Di sable switch for address and parallel commands $125.00 

RY PSI PARALLEL SWITCH ALLOWING TWO 
DEVICES TO SHARE ONE LINE PRINTER 

• 	 Two paral lel input ports· one parallel output port 
• 	 Manual or remote switch ing con trol $125.00 

8}l SDP·1 
A USER PROGRAMABLE SERIAL ~-~ 
DATA PROCESSOR WITH ~1 

THE CAPABILITY OF 
COMBINING MULTIPLE SERIAL 
DATA OPERATIONS 
• 	 Z-80 Microprocessor· controlled 
• 	 Buffer allocation, synchronous or asynchronous operation 


includi ng transparent or non transparent mode. 

• 	 Code, word structure and buad rate convers ions 


Ex. ASCII to EBCID or ASCII to BAUDOT 

• 	 Handles baud rates of 50-19,200 b.p.s 
• 	 Buffer size expandable from 4K · 64K RAM memory 
• 	 Audio cassette interface 
• 	 Independent and separately controlled input and output ports. 

OUR QUALITY, SERVICE, WARRENTY AND PRICE 

CAN'T BE BEAT 


To order please send check or money order to; 

Visa and Master Card accepted (include signature 

expirat ion date and phone #) 


phone orders and inquirys always welcome 
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TECHNIQUE 

Combine the two for more effective programs. 

Loops and Arrays 


L. Mitchell Wein, CPA 
470 Midland Ave. 
Yonkers, NY 10704 

Loops and arrays, when used 
together, can be the most 

powerful tool available to the 
BASIC programmer. They can 
represent tables of information, 
cash receipts and disbursement 
journals, general ledgers, game 
maps and complex equations; 
the possible uses are limited on­
ly by the creativity and imagina­
tion of the programmer. 

A loop is a functioning circle 
in which events repeat them­
selves until a certain condition 
is met, breaking that c ircle. The 
Level II BASIC used in the TRS-80 
provides the FOR-NEXT state­
ment to construct the ci rcle and 
the IF... THEN ... ELSE state­
ment to break it. 

Sequence of Variables 

An array is an indexed se­
quence of variables which can 
be presented as a list (one di­
mension), a table (two dimen­
sions) or a location in a matrix 
(three or more dimensions). An 
array can be defined for string 
variables as well as numeric var­
iables. The key instruction used 

to set up arrays is the DIM in­
struction. One must be careful 
to always use the DIM instruc­
tion after the CLEAR and DEF in­
structions to prevent canceling 
the DIM instruction. An array 
can be dimensioned only once 
while a program is running, so it 
is best to dimension arrays early 
in a program, preferably by us­
ing multiple statements in the 
same l ine. To satisfy the same 
requirement, loops should stay 
clear of DIM statements. Asam­
ple DIM line follows: 

20 DIM PY(50), AC(50), DC(50) 

This same line could also be rep­
resented as: 

20 DIM AC(50,3) 

Also: 

20 INPUT "MAXIMUM NUMBER OF 
ROWS= ";MX 

30 DIM AC(MX,3) 

The last method is the best 
since the user can dimension 
the array afresh each time the 
program is run. However, an 
ON ERROR GOTO ... RESUME 
should be inserted before the 
INPUT. This routine will hold the 
program intact if you should ex­
ceed your 80's memory. 

The key to utilizing arrays 

from input to output to display is 
the loop. I have designed a sim­
ple General Ledger to demon­
st rate the function and desir­
ability of combining loops and 
arrays in a program. 

Our General Ledger requires a 
minimum of two files; the first is 
a Balance Forward Accounting 
(BFA) file, and the second is a 
Transact ion file. The BFA file 

20 PRINT HEADER 

30 INITIALIZE VARIABLES 

40 DISPLAY MENU 

50 INPUT ACCOUNT NAMES 


AND NUMBERS FROM 
KEYBOARD 

60 INPUT TRANSACTIONS 
FROM TAPE 

70 INPUT TRANSACTIONS 
FROM WAFER 

80 INPUT TRANSACTIONS 
FROM DISK 

90 OUTPUT TRANSACTIONS 
TO TAPE 

100 OUTPUT TRANSACTIONS 
TO WAFER 

110 OUTPUT TRANSACTIONS 
TO DISK 

120 DISPLAY BALANCE SHEET 
SUMMARY 

130 DISPl::AY NET INCOME 
SUMMARY 

140 DISPLAY PERSONAL 
EXPENSE SUMMARY 

150 DISPLAY SINGLE OR 
MULTIPLE ACCOUNTS 

160 RE-SORT ACCOUNTS 
300 VARIABLE DEFINITIONS: 
310 M 'lo =MAXIMUM 

NUMBER OF ACCOUNTS 
320 A$(M) = ACCOUNT NAME 

contains the account number, 
the account alpha description 
and its latest balance. This in­
formation is provided for every 
account in the file, with debits 
represented by positive bal­
ances and credits represented 
by negat ive balances. The sum 
of all the balances should equal 
zero, if the file is in balance. 

The Transaction file contains 

330 N'lo =ACCOUNT 
NUMBER 

340 O#=OPENING 
BALANCE FOR PERIOD 

350 D# = DEBITS FOR 
PERIOD 

360 C# =CREDITS FOR 
PERIOD 

370 E#= ENDING BALANCE 
FOR PERIOD 

1000 SUBROUTINE LOCATIONS: 
1010 	 23000 CLR SCREEN 

AND CENTER CURSOR • 
LARGE PRINT 

1020 	 23300 CLR SCREEN 
AND CENTER CURSOR 
SMALL PRINT 

1030 23500 TURN PAGE­
LARGE PRINT 


1040 23700 TURN PAGE­
SMALL PRINT 


1050 	 24000 CALCULATE 
ENDING BALANCE FOR 
PERIOD 

1060 24300 PAGE HEADER 
FOR BALANCE SHEET 

1070 24700 PAGE HEADER 
FOR NET INCOME 

1080 	 25000 PAGE HEADER 
FOR PERSONAL 
EXPENSE 

Program Listing 1. 
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he following information for 
each entry: date of entry, trans­
action number, account number 
and amount of entry. The sum of 
all entries with a particular 
transaction number should al­
ways equal zero (debits should 
equal credits). 

A daily Transaction file is en­
ered from the keyboard, and the 
iles are used to update the 

monthly or annual Transaction 
and BFA files. These files can be 
maintained on tape, wafer, or 
disk, and can be accessed using 
the video monitor or the printer. 
The BFA file for our General Led­
ger could be split into asset and 
liability accounts, net income 
accounts and personal expense 
accounts. You could also in· 
elude a budget for the net in· 
come accounts and the person­
al expense accounts. 

Program Listing 1 presents 
the logic statements for the BFA 
file. 

We're now ready to explore 
briefly how loops and arrays are 
used in our program's execu­
tion. First, let's look at how 
some of the variables are initial­
ized in Program Listing 2. 

By using DEF in line 3000 we 
eliminate the need for continu­
ous punctuation as we write the 
program. Now comes the most 
important part of the whole pro­
gram: 

3030 DIM AS(M), N(M), E(M.3) 

In this case E(M ,O) is the open­
ing balance: E(M,1) is the sum of 

the debits; E(M,2) is the sum of 
the credits; and E(M,3) is the 
ending balance. Alternatively, 
one could use the DIM state­
ment, 3030 DIM A$(M), N(M), 
O(M), D(M), C(M), E(M), which 
generates the ending balance in 
the following manner: 

23999 END 
24000 E(M) = O(M) + D(M)- C(M) 
24010 RETURN 

It's only necessary to store 
the opening balance in the BFA 
files when using this method. 
The debits and credits will enter 
the CPU (central processing 
unit) from the transaction files 
and generate the ending bal­
ance, which will become the 
new opening balance in the next 
period. 

The Table of Accounts 

Program Listing 3 displays a 
table of accounts. 

Line 15040 displays the ac­
count name. Lines 15050 
through 15090 display the ac­
count name as an integer, and 
the opening balance, debits, 
credits, and the ending balance, 
using double precision defined 
by F$. 

The loop is defined by lines 
15010 and 15110. Lines 15020 
and 15100 temporarily halt 
printing on the screen after 
12 lines. (Four lines are allowed 
for a header and trailer on the 
screen.) Line 15030 terminates 
the display when the array is ex­
hausted.• 

3000 CLEAR 1000: DEFSTR A: DEFINT M, N: DEFDBL 0, 0 , C, E,: F$ = "######:##" 
3010 GOSUB 23000: PRINT " ENTER MAXIMUM":PRINT "NUMBER OF" 
3020 INPUT " ACCOUNTS"; M 

Program Listing 2. 

15000 GOSUB 24300 
15010 FOR X = 1 TO M 
15020 LN = LN + 1 
15030 IFN%(M) = OTHEN15200 
15040 GOSUB 24000: PRINT AS(M) 
15050 PRINT N%(M); 
15060 PRINT TAB(12);: PRINT USING F$; O#(M) 
15070 PRINT TAB(24);: PRINT USING F$; D#(M) 
15080 PRINT TAB(36);: PRINT USING F$; C#(M) 
15090 PRINT TAB(48);: PRINT USING F$; E#(M) 
15100 IF LN = 12 THEN GOSUB 23700: GOSUB 24300 
15110 NEXT X 
15200 GOSUB 23700: PRINT CHRS(23): GOTO 4000 

Program Listing 3. 

..-See List of Advertisers on page 306 

New for TRS-80 Basic 

Programmers...A Way To Get 


Your Basic Programs Working Fast 


BasicPro!! 

BasicPro Saves Hours of Programming Drudgery 
Write and debug your BASIC programs faster. With Basic 
Pro you get 12 powerful programming aids that let you 
instantly: 

• MOVE or COPY code • RENUMBER lines 
• RENAME variables • JOIN programs together 

And more! You also get a handy CROSS REFERENCE list 
that shows you where every variable is used. BasicPro even 
has a SPEED-UP option that makes your code run faster. 

BasicPro Is Easy To Use. 
Just select what you want to do from the command 

menu. You never get stuck with BasicPro. Just use the 
unique HELP command. BasicPro provides plenty of prompt 
messages to guide you through any programming session. 

BasicPro comes complete with instruction booklet. 
Start enjoying effortless programming! Order BasicPro 
today! .................................. $24.95 

Also New ••• VisiCom - The Visible Computer 

Learn Machine Language Programming Fast with 
VisiCom. VisiCom turns your TRS-80 into a simple computer 
with registers'and memory displayed. VisiCom's small set of 
machine language instructions is easy to use. You start 
writing machine language programs immediately. 

See Your Machine Language Programs Running 
"Inside" VisiCom. You see data move in and out of 
registers and memory as VisiCom executes each instruction. 
It's EASY to learn machine language programming when you 
can SEE what every instruction does. 

VisiCom comes with instruction manual. 
Start learning machine language programming the fast, 

fun way! Order VisiCom today ... ........... . . $19.95 

Special Offer! Act NOW and SA VE 20% 
By ordering BOTH BasicPro and VisiCom, 

you pay just $35.95 (reg. $44.95) 
Both BasicPro and VisiCom require TRS-80 level II and (16K) memory. 

SOFTWORX, INC. P.O. Box 9080, Seattle, WA 98109 
v289 

Please send me the items checked below 
0 BasicPro . . . ... . . .. .... ... . ... . .. ... . .. .... . . . . .. $24.95 
0 VisiCom ... . .... . .... . . . .. .. . ...... .. . .. . . . ...... $19.95 
0 BasicPro & VisiCom . . . ... .. . .... . . .. . . . . . . . .. . . . . .. $35.95 

Address------------------­

City 

State ___ ____________,Zip.___ _ 


Enclose check or money order and mail this coupon to: 

Softworx, Inc. P.O. Box 9080, Seattle, WA 98109 

Or Charge to: 


Visa# _ ______ ~--astercharge# ________ 

Cardholder Signature ____ _____ ______ 

Expiration Date---------------- ­

~--- - -- --------- ---­Visa and Mastercharge customers may call (206) 284-7388 
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CONSTRUCTION 

Read the small print on this lowdown project. 

Red Letter Day 

For Lowercase 


George C. Ferber 
Datacopy Company 
106 E. Court St. 
Fairmount, IL 61841 

Important days in the calendar 
year are printed in red. July 4, 

1980 was one of those days. 
Prepari ng to make modifica· 

tions to my microcomputer sys· 
tern around that time, I ordered 
kits from vendors around the 
country, including a lowercase 
printer modificat ion for my Ra· 
dio Shack 779 printer, an addi· 
tional and final 16K of RAM for 
the Model I expansion interface, 
a Pencil lowercase mod kit, and 
the Patch, a character generator 
modifier allowing conventional 
typing methods and lowercase 
display. 

The printer modif ication kit 
cost $125. I ordered the Penci l 
lowercase mod and the 16K 
RAM kit including Verbatim 
diskettes and labels. The RAM 
kit costs $75, the lowercase 
mod, $19. I ordered the $59.95 
Patch from Cecdat. 

I was concerned about the dif· 
ferent features offered by the 
two lowercase mods for the pro· 
cessor. The Pencil mod requ ires 
shift ing for lowercase, instead 

of the more familiar shi ft for up· 
percase on typewriters. The kit's 
cont rol key facilitates Pencil's 
use and the upper-lowercase 
switch permits maintenance of 
the integrity of Level II BASIC. 
The switch to lowercase is made 
prior to entering Pencil. This 
mod requires a short modifier 
program to implement the low· 
ercase conversion. 

The Patch lowercase mod 
promises normal typing meth· 
ods as in shi ft for uppercase, 
and a block cursor. The question 

of Penc il compatibi lity elicits 
the response " a control key is 
required." 

I installed the printer modifi· 
cat ion prior to July 4. I decided 
to use only the control key of the 
Penc il mod and was awaiting ar· 
rival of the Patch. 

Printer Mod 

The printer kit con tains three 
items. There is a small circuit 
board with one attached lead 
terminating in a red sub·minia· 
ture E·Z clip connector, requir· 
ing no soldering. Just press the 
spring loaded button, a t iny 
hook emerges. Hook it around 
the exposed leg (pin) of the inte­
grated circuit indicated on the 
drawing, and the connection is 

complete. The second item is a 
jumper wire with black E·Z clips 
installed at each end, and third, 
the instructions. 

The two pages of instruct ions 
are legible and well-organized. 
Each page contains a clear 
drawing of the printer's large c ir· 
cuit board with the components 
that are involved in the modi fica· 
tion outlined, as well as enough 
other components to serve as 
guideposts to orient the installer. 

Four brief numbered lines of 
instructions provide the appro· 
priate order to pursue the modi· 
fication. Each instruction is con· 
cise, clear, and easy to fo llow. A 
review of the four quickly re· 
veals the general nature of the 
modification. A 28-pin dual in· 
line package (DIP) integrated cir· 
cuit must be removed, without 
damaging the chip or bending 
its pins. The kit 's circuit board 
plugs into the vacated socket 
and its connecting wire and 
jumper wire clip in place. 

Elect ronic enclosure disas· 
sembly and reassembly fre· 
quently requ ire more time than 
the modifications. Fine inter· 
connecting wires and delicate 
components require careful 
handling and positioning during 

physical movement. This pre· 
vents shorting, breakage, etc. 
Occasionally fasteners, knobs, 
and supports become stubborn 
and pose problems during 
reassembly. 

The large circuit board, where 
the modifications occur, is ac· 
cessed from the rear of the 
printer. 

I first removed the fanfold 
paper from the tractors and 
pushed the box aside. Next I un· 
plugged the power cord. Then I 
separated the data cable con· 
nector and laid it aside. A small 
knob had to be removed from 
the print density cont rol on the 
lower right hand side. The wire 
rack paper guide and its ground 
wire came off next. The ground 
wire terminal with its associated 
static charge collector required 
the use of a screwdriver, and the 
paper guide merely lifted off. It 
was held in place by predrilled 
holes in the printer housing. 

Two screws retained an L· 
shaped rear cover. Their remov· 
al permi tted the cover to be with· 
drawn and exposed the printer's 
large main circuit board ind icat· 
ed in the instruct ions. 

I was intimidated by thoughts 
of breaking the 28-pin DIP or 
mangling its pins upon prying it 
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ALWAYS WANTED A MAINFRAME? 

Probably not. But you've probably been frustrated by the 

limitations of the micro's. 

StatPac is a 3-part program written and designed for re­

search, survey and questionnaire processing, data entry, 

statisti cal analysis, management and market analysis. 

Whether you're a researcher, a programmer or reader and 

user of data - StatPac can fit you r needs because ~ 


create the data fi le format to fit Y.mJI.Specifications. 


Stat Pac is the SPSS of small computers. It el iminates 
the need for expensive programming or renting time on 
large mainframe computers. 

Available for Model I (requires NEWDOS) or Model Ill , 2 
disk drives, 48K RAM and a lineprinter. StatPac handles 
all phases of research analysis including: frequency 
analysis, descriptive statistics, crosstabs & chi-square, 
t-test, correlation & linear regression, analysis of variance, 
multiple linear. regression and management reports. 

CODEBOOK AND DATA ENTRY 

Enter data using key-to-d isc system with 
automatic back-up of data to protect 
against system crashes. Enter survey, re­
port, test or lab data using fixed or free for­
mat. Programs feature screen prompting to 
guide data entry operator, automatic error 
detection, user-definable tab stops, 
repeating keyboard, plus much more. 

r--\ 0 

StatPaCll 
ll _j 

00 

DATA MANIPULATION 	 STATISTICAL ANALYSIS AND 

BATCH PROCESSING 
Edit your files with fast machine language 

editor using "pencil"-l ike commands, bet­ Create a "task control fi le" to specify all 
ter than "penci l." Verify data fi les for "out­ analysis for batch processing. Save, edit 
of-bounds" entries. Recode and transform or reuse task control file on other data 
data using conditional and absolute re­ sets. " Select if" feature allows analysis on 
codes and unlimited logical operators. partial data sets. All outputs to parallel or 
Edit files larger than memory size. Accepts RS232 lineprinter. Error trapping features 
up to 2000 cases and up to 255 variables. minimize aborted jobs. 

Total package for 3 discs and extensive step-by-step user's manual is $185. Manual may 
be purchased separately for $30 and may be applied to the purchase price. Order by call­
ing 612/866-9022 or write to Walonick Associates. Free brochure also available. Master­
Card and VISA accepted. Dealer inquiries invited. 

WalonickAssociates v363 

5624 Girard Ave. So. 
Minneapolis, MN 55419 

. .. and you won't need a mainframe! 

Introducing 

COBOL + FORTRAN + 

64 K RAM 
FOR YOUR TRS. so· 

•	 Release yo ur software chains with the NEW 
FREEDOM OPTION, a plugable change that restruc­
tures the TRS-ao · on command to perform like a 
large Z80 system. All the TRS-80" features are re· 
tained. All TRS-80" software will run without inter­
ference. The option is supplied with a fully assem­
bled & tested FREEDOM BOARD. TB/OS on a 5 '1• " 
disk, and complete i nstructions. TB/OS allows your 
TRS-80" to execute most software originally written 
for COOS,, TSA/OS,, and CPIM, operating systems. 
TB/OS opens the door to higher level languages and 
existing programs. 

*To further enhance your TRS-ao· processing power. 
a MEMO RY EXPANSION OPTION is available to re· 
place, on command , the ROM and provide A FULL 
64K RAM. This option is switched into operation by 
the FREEDOM BOARD providing 57K of USER RAM 
with TB/OS loaded. Both options are fully assembled 
& tested and fit into the TRS-80" keyboard enclo­
sure. Write for more details. 6 Mo . Board Warranty. 

FREEDOM OPTION........ ....... $245 

MEMORY EXPANSION OPTION .... $295 

Send Check or Money Order to: 
( MAS S. RESI DENTS , PLEA SE INCLUDE 5% TAX ) 

,,.. 141 F. E.C. ttd. 

MACHINE LANGUAGE 
PROGRAMS 

"BUGGING" YOU?? 
Debug them -- with C-ALL!! 

• GE ERAL OPERATION MODE 
machine language tape 1/0, user 
memory and CPU register cont rol, 1/0 
port control, memory operations like fill, 
block move, and search 

• DISASSEMBLY MODE 
dump to screen or screen and printer the 
assembly language mneumonics for 
instructions or data of a known format. 
Includes page formatting and breakpoint 
control. 

• TRACE MODE 
large number of options: default displays 
four lines of CPU data, trace address, 
hex code and assembly language 
mneumonic prior to execution. Delay is 
1 second or 1/] 6 second 1 with shift 
pressed . Top of CRT displays CPU 
register and memory data; bottom 
displays last 7 instructions executed. 
Optional dump to printer. 

C-ALL: JUST $19.95 
(Level II or DOS, 32K recommended) 

1806 Ada Street 
Lansing, Ml. ~910 

138 
5 I 7 -4a7 -33<>8 

,,.. 5 1 7 -4a5-0344 

Add: $2.00/ postage, $1.50/COD, 4%/Visa. 

UllleBee~ 

EDUCATIONAL 

PROGRAMS 
For TRS* 80 Level II 16 K CASSETTE 
Upper/ Lower Case Matching K-1 
Provides a drill to associate upper 
case letters to corresponding sgg5lower case letters. 
ABC sequence K-1 
Marching letters rein1orce 

s995alphabet sequence. 
Listen and Spell (Wh-Th Words) 2-4 
Provides dri'll 1or troublesome sggs 
Wh-Th words. 
Calendar Tic-Tac-Toe 2-4 
Provides drill on sequence of months 
and days including current day and 
month for one or two students. s149s 
Math Facts K-6 
Teacher selectable drill for math 
facts. Teacher .selects + . sggs 
- . x , ~ and l1m1ts . 
Contractions 2-4 
Drill for students to provide the two 
words that make up contract ion sggs 
Self correc tmg and sconng. pos1 t1ve reinforcement 

uriteaniee~ 

EDlJCAnoNAL PROGRAMS ..-208 
P.O. Box 262 Massillon, Ohio 44646 

P.O.Boll 2368 •Woburn, MA. 01888 

(817) 944 · 5329 

•l• l·e ll ..... , C••O 
--c11oi e c . ... .... , •• 
lf l~ 0 1 • Th h1t•uo •o<

•<= •'"& "'""" •••• ,. ,. ,.,. 
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out of its socket. It lay in the 
upper left hand corner of the 
board with little separation from 
the housing. There was not 
enough space to grasp each end 
of the device with a finger. I also 
visualized an errant pin or two, 
of the 28 on the replacement 
board, upon substitut ing it for 
the removed integrated c ircuit. 

By gently prying up alternate 
ends with a small thin-bladed 
screwdriver inserted between 
the body of the chip and its 
socket, I lifted it free. I made 
repeated li fts at alternate ends 
moving the chip only slightly 
each time. 

The 28 pins on the bottom of 
the replacement board are ob­
scured by the board. It is diffi· 
cu lt to see if they are entering 
the socket correctly. By careful­
ly positioning the board over the 
socket and gently wiggling it, I 
felt the pins enter the socket's 
clips and a gentle but firm down­
ward pressure seated the board 
in the socket. 

I could not visually determine 
whether any pins had been dis· 
placed in the process so I decid· 
ed to continue with the modifi· 
cation and determine its sound­
ness using a dynamic test. I clip· 
ped the red E·Z connector to the 
pin of the integrated circuit indi· 
cated on the drawing, and then 
installed the jumper. All that re· 
mained was reassembly and 
testing. 

I was eager to observe the 
lowercase g, j, q, y, and z's ap­
pearance in print. My processor 
had not yet been modified, so I 
LPRINTed, from BASIC's com­
mand mode, the lowercase set 
using ASCII code numbers and 
the CH R$() statement. CHR$(97) 
returns the lowercase a and 
CHR$(122) returns the z. 

As anticipated, they appeared 
without descenders. As desir· 
able as descenders are, this 
modification's lowercase char­
acter forms are generally pleas­
ing to the eye. 

The Patch 

Receiving the Patch July 3, I 
looked forward to the holiday that 
would include its installation. 

The kit consists of the fol· 
lowing: Patch, a small hybrid 
board with an edge connector, a 

short five-conductor fl at ribbon 
cable with attached receptacle, 
a modified 2102 integrated cir­
cuit having two pins bent up 
(and fine wire leads presoldered 
to the pins), and a short length 
of solder. 

The ribbon cable's receptacle 
contains a section of circuit 
board with conduct ing traces 
that serve as a key. The hybrid 
board has an edge card type 
connector designed to receive 
the ribbon cable's receptacle 
and connect it to various points 
on the processor board. The hy­
brid board plugs into the pro­
cessor board 's unused ROM 
socket. 

Although legible, the draw­
ings accompanying the instruc­
tions should be improved. A lack 
of page numbering results in 
needless paper thumbing. I 
wou ld like to prod Cecdat into 
some improvements here. How­
ever, a detailed step-by-step in-

I used two rechargeable bat­
tery-powered pencil irons de· 
signed for this type of work. If 
the first iron's charge is deplet­
ed before all soldering is com­
plete, I have the second iron as a 
backup, al lowing immedi ate 
completion of the work. 

An examinat ion, with the aid 
of a magnifier, revealed no soi· 
der shorts or misplaced wire ter­
minations. I closed the case, po­
sitioned the keyboard, attached 
the buffered ribbon cable's 
edgeboard connector, recon· 
nected the DIN connectors of 
Radio Shack's refresh fix cable, 
and inserted the DIN connectors 
of the power cable, the monitor 
cable, and the cassette cable. 
The next step was testing. 

Powering up in NEWDOS, I 
pressed the keys B, A, S, I, and 
C. The letters appeared in lower· 
case on the display. I was 
shocked by the appearance of 
the letter a. It was misplaced, 

"The tiny spaces separating 

adjacent pins require 


a measure of dexterity. . . 
11 


stal lation guide is provided. 
These steps include disassem­
bly of the keyboard enc losure, 
installing the Patch, soldering 
the five ribbon cable conduc­
tors, piggybacking the 2102, ter­
minat ing its two leads, cutting 
the t race, and reassembly. 

While my keyboard case was 
open, I installed the control key 
from the Pencil lowercase k it, 
leaving its 2102 chip unused. 
This required boring a V. -inch 
hole just below the left shift key 
and soldering the two fine pre­
attached wire leads to pin 10 of 
Z2 and pin 10 of Z4. 

The major portion of all sol­
dering act ivity involved the sol­
dering of fragile wire leads or 
piggybacking integrated circuit 
pins upon res ident integrated 
circuit pins. 

The tiny spaces separat ing 
adjacent pins requ ire a measure 
of dexterity, steady hands, and 
an appropriate soldering iron. 

being too high in the character 
set matrix form. The system 
asked WHAT? and continued in 
the DOS READY mode. I retyped 
the five letters in uppercase and 
upon pressing the enter key, 
D isk BAS IC loaded into 
memory. 

Eager to observe the display's 
form of the g, j, p, q, y, and z and 
the printer's form of the same 
letters plus the a, I entered, on a 
single line, each lowercase let­
ter, separated by a space. The a, 
g, p, q, and y stuck out. I sus· 
peeled the too high position of 
the a might be due to a charac· 
ter generator error, s ince there 
was no reason why it couldn't be 
lower in the matrix form. 

Obviously the g, p, q, and y 
could not be lowered since they 
occupy the full height of the 
available form. Lowering them 
would exceed the lower limit of 
this form. 

The display's lowercase c, o, 

s, v, w, x and z are miniature dup­
licates of their uppercase. 

The printer's lowercase c, g, 
o, p, s, v, w, x and z are also min· 
iature duplicates of their upper­
case counterparts. 

The printer's lowercase a, g, 
p, q, and y are all printed low in 
the matrix form, without de· 
scenders, and look much better 
In print than on display. 

I loaded a BASIC module. 
Would it perform? The code ran 
as antic ipated, loading memory 
with three diskfile indices, and 
displayed the module's option ta­
ble. I selected an option and the 
code requested a left margin val­
ue for a printer function, or a 99 
to skip the printout and contin­
ue. Upon entering the 99, instead 
of branching to the appropriate 
code, DOS READY appeared. 
This, of course, was a bug in­
troduced by the conversion. 

I conducted a test to deter· 
mine if Penci l would function 
properly with Patch and the add· 
ed control key. The code loaded 
correctly, accepted my yes to 
the case question, and homed 
the cursor, prepared to receive 
text. 

The keyboard functioned as 
expected, shifting for upper­
case, and all went well until I at­
tempted to enter a control char­
acter. Pressing the control key 
moved the cursor down one line 
and subsequent pressing dis· 
played the character. The con· 
trol function did not execute 
properly. I suspected, due to an 
ambiguity in the Pencil's control 
key instructions, one of the con­
trol key's wires should have 
been soldered to pin 10 of Z2 in· 
stead of pin 4. 

After a phone conversation 
with Cecdat, I made the wiring 
change and Pencil sprang to 
life. 

Memory Expansion 

With an inflated ego and dev· 
ilish grin, I accosted my expan­
sion interface. The final 16K of 
memory addition would make 
48K of memory available to me. I 
would have all the memory that 
the 8-bit Z80 could address. 

My order specified the kit for 
the interface since it was the 
th ird and final 16K permitted. 
The 48K system owner would in· 
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0FF!! 

OOR MORE!DWllllHI PIWHlll 1~111111 40%

:- -Mr,;.fi-MuM---okt>"eR:-$2if.oif --No -shi-JiJifn_g_cha-r-ies -or ·ta.ies:·-- --··: 
! PLEASE SEND ME:__C-700, 3 RIBBON PACKS & __J·3 RIBBONS . : 

I WILL USE THESE RIBBONS ON A PRINTER. 

$ ENCLOSED ... ··· ··· SEND C.0.D. ( ) 
Name.~~~~~~~~~~~~~~~~~~~~~~~~-­

Address.~-------------------~ 
; City, State, Zip : 
t.- -- -- .. ____ __ . _.. _.. _..A.N.C!~ ~~O,!l~!~RJE_S_. =~~~:s_2,?~ .~·!·~~~~ ~~v~~~'!!I!~•."..°!".: ~..0. ~'!7.4,?. --~Ql-_3_4H999_ J * TANOY COR~ T.M . 

stall his fi rst 16K memory addi­
t ion in the keyboard enclosure, 
the second and thi rd addition in 
the interface. 

The kit contains a set of eight 
RAM chips, two sockets with 

shorting bars, and fou r pages of 
instructions. Two of the pages 
are for the Apple and two for the 
TRS-80. The eight integrated cir­
cuits are packed with their pins 
inserted in a small rectangle of 
black conduct ive foam. This pro­
tects their sensitive PN junc­
tions from potential damage 

from discharges of stat ic elec­
tricity that can occur during 
handling and installation. 

Each page of the TRS-80 in­
structions is a photo copy and 

indicates different versions of 
the interface circuit board. Both 
are almost illegible except for 
the typed lines of instruction. 

All cables must be removed, 
and the interface enclosure 
withdrawn from beneath the 
monitor and p laced upside 
down with the front facing you, 
on a static-free work surface. 
Six screws and the bottom are 
removed revealing the heavily 
populated circuit board. 

There were only eight vacant 
sockets left on my board, Z1 thru 
ZS, and all that remained was to 
ground my hand, remove each 
chip from the protective foam, 
and gently insert it in one of the 
available sockets. 

Each chip must be installed 
with its notch or dot in the same 
direction, which is toward the 
nearest edge, and imitates the 
orientat ion of the previous 16K 
memory addition al ready in 
place in Z9 thru Z16. 

The two remaining devices 
evidently were for the Apple con­
version. All that remained was 
closing up and repositioning the 
expans ion interface in my 
system. 

Loading NEWDOS 2.1 , I en­
tered Disk BASIC. From the 
com m and mode , I ente red 
PRINT MEM. The command re­
turned 38,659. At this writing, I 
have not had time to thoroughly 
investigate the operat ional tea-

lures of my new capability. I 
have noticed one irregularity. 

When the LIBRARY of DOS 
commands is displayed by the 
command LIB, all command 
names are displayed in upper­
case, except COPY. It is dis­
played as cOPy with the first 
and last letter in lowercase and 
the two middle letters in upper­
case. 

Should you decide to make 
similar modifications to your 
system, keep the aspirin bottle 

handy for the first few hours of 
proofreading the display. The 
odd-shaped lowercase letters 
make it difficult to detect typo­
graphical errors, and headaches 
tend to develop. • 

1562 gene traymham disc 
3 hel cond. 5-8 mr 

SAVE MONEY 

ON 51/•" 


DISK DRIVES 
40 Track siemens , double density . assembl­
ed and tested , with grey textured finish case 
and power supply. 

ONLY 3QQ.oo CASH OR CHECK 

INTRODUCTORY OFFER EXPIRES 
APRIL 30, 1981 

ADD S20 FOR " FLIPPY" ..- 36 

COMPUTER SALES & SERVICE 
P.O. Box 26352 --""' 

5819 Camp Bow;e "'''~¥~ Fort Worth , Texas _ ~~ 
817-731-7412 ./#/'&/1 \lri t e SSI for lnfor1Mtion about Nrli;eting your progra1tis. 

BRAND NEW TOP QUALITY EXACT REPLACEMENT RIBBONS 
FOR All OF THE 'DOT MATRIX lRS-ao; & CENTRONICS PRINTERS: 

Your 1Your PRINTER RETAIL LIST Wholesale Price ITEM NUmBER 
TRS-80 LINE PRINTER II 18.95 +Tax (3 PACK) 11 .95 PER 3 PACK ·700 
TRS-80 LINE PRINTER Ill 

TRS-80 TRACTOR FEED 
CENTRONICS MODS 700-704 
CENTRONICS #7 30 
CENTRONICS #737 
CENTRONICS #779 

21.95+Tax(INCART) 
18.95 +Tax (3 PACK) 
18.95 +Tax (3 PACK) 
18.95 +Tax (3 PACK) 
18.95 +Tax (3 PACK) 
18.95 +Tax (3 PACK) 

SSI 'S POCKET COMPUTER PROGRAl15 

LUNAR LANDER L.11nd t.ho I un.ar ..iodu I e 
• t lhv t uner bo11sa us11lQ vorl 1 t.. I ~ 01nd hor 
1 :.-onta l thrust . ..b. 4~ 

SECTION PROPERT IES L>et•r•1n(!> ._~ct i on 

p r opArtl&S of built up s ect1ono; us1rm rvc 
t.01nqul41ir, c 1rc..ulJ.r.lr 1anaul illr . Jlld ~t..i.nd ­

t\rd KhAp •w. . " "· ....~ 

CONCRETE BEAH TORISONAL DESIGN ­
l or\ uon.-.1 dou1e>n fn.- oh c~,.. and lonci 1 tud 
,.,.,.1 rq 1nfc:trc.. \ t"IQ . ,.c~ , q~ 

SPUR- GEAR DES JBN - ~t 21r1diiu- d ..m J nan 

EP50N t1X- BO PRINTER - 11 p rtn t e,.- w1 t h 
t:>Lt t.1> lo.lnd111.::i .,;b1l 1 t 1rt• Olll .a mo !i l r~Cll !i.01\ ­

.,b lff p r 1c ... On l y t. ~'i9,CJ~ • t. .~~ . (.11) sh1p­
p 1 n q ~r'd hiilnd J 1nq . 

TRS- 9 0 PR INTER CABL.E 9 3 9.95 

HEt10REX DISKETTES ~ ti l / 4 ' Sur 1 SEC 
tor· , bni-: o t JC• d1wl nt tt•• : "2'1.9~ + " I· '-"-' 
h.an 11 11nq .1nd l)Ost..1ne . 

TRS-80 Trademark of TANDY CORPORATI ON 

MISSOURI RESIDENTS 
PLEASE ADD 

4 1\ STATE SALE S TAX 
v403 

9.95PER(RIBBONSONLY) 
11 95 PER 3 PACK 
11:95 PER 3 PACK 
11 .95 PER 3 PACK 
11 .95 PER 3 PACK 
11 .95 PER 3 PACK 

-3·711 

-} 
-
-

C-7 

Volume Discounts: v46 1 
10%, 10-36packs ~ 
15%, 31-100 "@v 

f MAXELL®OR "Dys.g.n 1 
p A 
p ................. .. ., ••••••••• T 
L A 
E II ..... ...... .. ... .............. 
G 

T 8 " SINGLE SIDI! ~ 
R DOUBLE Dl!NSITY... .....Box of 10 f0< UIO E 

S 8 '" DOUBLI! SIDI!: R 
8 DOUBLI! D•NSITY .. ..... Bo• of 10 for $70 A 
0 5 '-." lllNl .... ..................Bo•ot10tor 150 L 

~ DYSAlr DISKS I 
B 5 '4" MINI .. ........... ......... Bo• o t 5 for $25 M 
M ( SP9Clly· 8"Son°' IWd SectOf/5" Soll°' Hord Sect°'> AI 
w ~-1 

T 

~ 

I ~~ . Ic '"·~, 
i_k. R 

A E 
L 238 EXCHANGE STREET M! CHICOPEE, MA. 01013 ~ 

I 413· 592•4761 C 
R 0
I ..tabU1hed 1MO • doMd monct.y• ..J 
~ATARI Tl/99·4 - PET 

Send order blank below & 
PAYMENT (Min.$20 ) TO: 

ANCIE LABORATORIES 
9202·9206 BALTlMORE BOULEVARD 

COLLEGE PARK, MD 20740 
(301) 345-6000 
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APPLICATION 

Ifyou hate our titles, you'll love this article. 

WHERZIT-A Keyword 

Indexing and Retrieval Program 
James H. Fox 
14601 55th St. So. 
Afton, MN 55001 

S everal articles have been 
written in t he last year or so 

about using home computers to 
index everthing from recipes to 
record collections to magazine 
articles. All have dealt with a 
specific technique or minor vari­
ations such as storing the title 
in a string array and then 
searching all titles for a desired 
character string. Such a method 
is usually unsatisfactory for 
magazine articles or other litera­
ture files. 

Confusing Titles 

Title searches assume that in­
formation about the subject 
matter is contained in the t itl e 
string. For magazine articles, 
this is not always true. The 
author or editor often tries to 
use a catchy phrase in order to 
attract your interest and it might 
not describe the subject. While 
this is acceptable in fiction mar­
kets, it might be out of place in a 
tech nical publicat ion where the 
reader is trying to find and use 
technical information. 

For example, an article titled 
"WHAZIT?" appeared in the 
March, 1980, issue of 80. Was 
the article about a game? A utili­

ty program? Some strange new 
peripheral? Even knowing that it 

was a utility program to identify 
unlabeled cassettes, you will 
never find it in a title search. 

An alternative is needed when 
the searching is to be done auto­
matically by machine. 

Keys to Indexing 

In the early 1960s, a number 
of sources developed the idea of 
key concepts as indexing and 
retrieval mechanisms. The tech­
nique is known by various syn­
onyms, commonly, keyword in· 
dexing, concept coordination 
and key concept retrieval. What­
ever name is used for an appli­
cation, the same basic method 
is used. 

When an article is first read or 
scanned, the reader notes the 
subject matter and thinks of a 
few words to describe the con­
tents. The keywords then pro­
vide a bas is for indexing the arti· 
cle for later recall. For example, 
the article title "WHAZIT?" 
might be described by the fol­
lowing keywords: utility, cas­
sette, identification, machine 
language, POKE. 

Note that t he keywords do not 
necessarily appear in the title of 
the article. The assignment of 
specific keywords to an article 
is the first step in index ing. 

The second step is filing the 
article and its associated key­
words. Keyword files can be 
maintained on index cards, in 
notebooks- or in a computer. 

Keys to Retrieval 

Assume that you have a 
series of articles, each of which 
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is filed and has an associated 
list of keywords. How do you re­
trieve the article you want? 

Make a list of keywords that 
describe the subject of interest. 
Then go to your keyword f ile and 
see which magazine articles are 
described by your chosen key­
words. 

Each keyword wil l usually ap­
ply to several articles. If you 
have chosen your keywords con­
sistently, one of the arti cles 
referenced by our selected set 
wi ll be the one you want. 

Poss ib le keyword assign­
ments for the March, 1980 issue 
of 80 Microcomputing are given 
in Example 1. If you search th is 
list for articles having the key­
word program, you wil l find 13 
entries. Each of these matches 
is called a " hit." 

Difficulties 

The search may not y ield a 
unique result. However, if you 
are looking for information on a 
specific topic, you will find all 
the information on that topic in­
dexed in your file. Paying careful 
attention to keyword selection 
and application wi ll ensure that 
all hits from a search include 
related subject matter. 

Synon y mous terms can 
cause problems. A simple term 
like disk drive can be the same 
as floppy disk or just disk. You 

could assign interfacing as a 
keyword but not score a hit if 
you specify interface during the 
retrieval search. This is espe­
cially troublesome when ma­
chine searching is based on a 
specific character string. 

One way to avoid synonym 
difficulties is to maintain a 
checkl ist or thesaurus of the ac­
tual terms you use as keywords. 
An examp le of a keyword 
thesaurus for microcomputer 
magazines is given in Example 
2. 

I sti ll come across occasional 
art icl es which requi re new 
keywords. This will be especial­
ly true in a field as dynamic as 
microcomputers. Whenever I 
need a new keyword, I just 
assign it to the article and then 
add it to my list. 

A final difficulty is word ar­
rangement or syntax. Best illus­
trated by example, the keywords 
wire-wrap, interface and board 
might be applied to different 
concepts. There might be an ar­
ticle on constructing an inter­
face board using wire-wrap 
techniques. Another might de­
scribe interfacing with wire­
wrapped boards. Both articles 
would register a hit during a 
retrieval search. 

File 

A file is a collect ion of rec-

Figure 1. Record definition as described in the article. Mis 
magazine code; Dis date; Pis page number. 



A completely refurbished 
IBM Selectric Terminal with · 
built-in ASCII Interface. 

*FOR YOUR TRS-80 WITH OR WITHOUT 
INTERFACE. AVAILABLE WITH 

CENTRONICS TYPE PARALLEL PORT. 

Also works with Exa­
tron 's Stringy floppy. 
for fast loading of pro ­
grams. (Has RS232 
built in stringy) 

~i: 

'lbe 


EXPANSION 

Desk and table top models also available. 

For orders and information 

DATA-TRANS 
45277 Fremont Blvd., #7 .... 214 

Fremont CA 94538 

Phone: (408) 263-9246 

FOR THE TRS-80 MODEL I 
BA LCODE 80X 

BA LCODE SOA 

BA LCODE SOC 

SPACE INVADERS. A favorite ga me with a new chal lenge. Specify disc system or cassette. 
Software $ 19.95. With A mpl if ier-Speaker $34.95. 

THE BALCODE SYSTEM. Permits higher order programming using instruct ions similar t o IBM 370 
BA L. Includes the finest text edi tor, fl oat ing point macro assembler, and DISC 1/0. With Manual. 
Sample programs DEMO, RAMTST, PIC and SROOT. PLUS Macro Library for PASCAL structures 
and monthly Newsletter. $79. 00. 

WORDPROCESSOR. The ul t imate using imbedded fo rmat statements. DISC 1/0. Hidden line 
numbe rs. Automatic capita ls at head of sentences. Headers, Footers, Tabs, Paging, Mult iple 
Copies, and any printer commands. A llows ful l capabil ity of any pr inter. Reformater for CRT d is­
play. $79.00 (COMPLETE WITH A UTOMATIC ERRO R DETECT ION.) 

BA LCODE SOD WORDPROCESSOR. Max imum Simpl icit y. Quick and easy to use. DISC 1/0. Hidden line 
numbers. Reformater for CRT display. Printing can be ident ical to CRT d isplay. Left and Right 
Margins. Tabs and Any Spacing. Complete $34.95. 

CASSETTE 1/0 A lso Included for A ll of A bove. 

INCLUDE $3.00 FOR FLOPPY DISC AND MAILING. 
CHECK, MO, V ISA, O R MASTERCHA RGE. 

A LL BA LCODE A ND Z-SO ASSEMB LY LANGUAG E 
SOURCE CODE CAN ALSO BE PU RCHASED AT 
NEGOT IATED PR ICES. 

..- See List of Advertisers on page 306 

WRITE FO R INFORMATION TO: 

BALCODE SOFTWA RE, INC. 
421 HUDSON ST., SUITE 302 
NEW YORK, N.Y. 10014 
(212) 924-2401 EV ES. 

Features: 
• 	300 Baud Serial 
• 	 14.9 characters per second 

printout 
•	 Reliable heavy duty Selectric 

mechanism 
• 	RS-232C Interface 
•	 Documentation included 
• 	60 day warranty-parts and 

labor 
•	 High quali ty Selectric print­

ing Off-line use as typewrite r 
•	 Optional tractor feed 


available 

• 15 inch carriage width 

HOW TO ORDER '-; 
DATA-TRANS1000 ., ij 

1. We accept Visa, Master ' 
Charge. Make cashiers checks or 
personal check payable to: 
DATA-TRANS 
2. All orders are shipped 
F.O.B. Sanjose, CA 
3. Deliveries are immediate 
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The records are maintained in 
a string array. Three are con­APPLICATION,BUSINESS,PROGRAH, , PRINTERS APPRENTICE,80,0380,22 

APPLICATION,FINANCE,ANALYSIS,SOFTWARE,INVESTHENT ANAL,80,0380,28 catenated before being written 
TAXES,PROGRAH,APPLICATION,SOFTWARE,IRS-80,80,0380,12 

to tape for permanent storage, PROGRAH,ASSEHBLER,SERIAL,PRINTER,SPOOL AND DESPOOL,80,0380,16 
GAHE,ARTIFICIAL,PROGRAH,SOFTWARE,1K INTELLIGENCE,80,0380,55 so that tape 110 efficiency is in­
REVIEW,SOFTWARE, , ,USEFUL UTILITIES,80,0380,58 creased. Shorter records allow 
PROGRAH,DATA-BASE,SORT,APPLICATION,KWIC INDEX,80,0380,60 

tighter string packing, up to theHARDWARE,HOOIFICATION,DRIVER,DISPLAY,LOWERCASE AND UPPER,80,0380,72 
HARDWARE,REVIEW,PRINTER, ,QUICK PRINTER,80 , 0380,77 255-byte maximum string size. 
BUSINESS,TECHNIQUE,EXAHPLE, ,PART-TIME CONSULTANT,80,0380,79 
HEHORY,TESTING,PROGRAM,TECHNIQUE,TEST YOUR MEHORY,80,0380,80 By segregating functions into 
HATH,TECHNIQUE,THEORY, ,EOUATI ONS,80,0380,81 two programs, only one needs to 
HARDWARE,HOOIFICATION,KEYBOARO,DRIVER,BABYBUG KEYPAD,80,0380,88 be in memory at a time andREVIEW,ROH,ASSEHBLER,THEORY,INSIDE THE ROHS,80,0380,91 
HAROWARE,CONSTRUCTION,INTERFACE,I/O,A HOHEBREW,80,0380,96 memory is saved. Spaces are de­
SOFTWARE,PRINTER,DRIVER,PROGRAH,LPRINT ROUTINES,80,0380,105 leted from the programs, line 
HAROWARE,CONSTRUCTION,POWER-SUPPLY,HODIFICATION,REGULATE IT,80,0380,113 numbers are kept to two digits, PROGRAH,ASSEHBLER,APPLICATION,TAPE,WHAZIT,80,0380,115 
APPLICATION,PROGRAH,GRAPHICS,THEORY,BIORHYTHMS, 80,0380,117 and multiple statements are in­
HAROWARE,I/O,INTERFACE,CONSTRUCTION,I/O PORTS PLUS,8 0,0380,120 c luded in one li ne where possi­
PROGRAH,ASSEHE~ER,DISPLAY,EDITOR,SCREEN EOITOR,80,0380,122 ble.SOFTWARE,THEORY,TECHNIQUE,ERROR,EXTRA ERRORS,80,0380,125 

APPLICATION,PROGRAH,SEARCH, ,DUTY ROSTER,80,0380,127 

PROGRAH,DISPLAY,GRAPHICS,PLOTTER ,GRAPH PLOTTER,80,0380,130 
 Data Base Program 
HARDWARE,CONSTRUCTION, , ,BOX IT IN,80,0380,132 

Program Listing 1 is the data REVIEW,SOFTWARE, , ,ONE INTO TW0,80,0380,131 
REVIEW,HARDWARE,SERIAL,INTERFACE,RS-232,80 1 0380,136 base man ipulation program. 
APPLICATION,PROGRAH,THEORY,TECHNIQUE,SOUNDEX CODES,80,0380,138 The program is written for a 32K 

machine. For other memory con­
figurations , CLEAR, DIMR$ and Example 1. Typical data entry lines for the May, 1980 issue of 80 Microcomputing. The keywords 
the MX assignment must be 
changed. CLEAR 11500 and 
44000 are used for 16K and 64K 

ords. Each record has specified duce it. In that case you will changes in the programs listed machines. The corresponding 
fields that contain information. have to make appropriate here. MX values and R$ dimensions 
An analogy can be made with a 
common fi ling cabinet in which 
each drawer is called a file. Each 

are in the first four data fields. 

A/D-D/A EOITOR MATH SOL. 
folder in the drawer is called a ALGORITHM EDUCATION HEH ORY SORT 

ANALYSIS ERFWR MEMORY-HAP SPEECHrecord and each paper in the APL EXAMPLE MODELLING STANDARD
folder is called a field. APPLE HOOIFICATI<ON> STRUCTURED 

APPLICATIO<N> FICTION MONITOR <PR OGRAMMING>In order to be machine com­ APPROXIHAT<ION> FILE HORSE-CODE SWTP 
patible, our files, records and ARTIFICIAL FINANCE HULTI PROG R< AMHING> S-100 

<INTELLIGENCE) FLOAT:tNG HU SIC 
ASCII Fl.OPPY TAPE 

fields must be strictly defined. 
For keyword indexing, I defined ASSEMBLER F8 NAVIGATION TAXES 
a record with eight fields. A typi­ NETWORI( TE'CHNIQUE

BAR-CODE GA HES NUMBER TERMINAL 
BASIC GRAPHICS TESTING 

cal record is illustrated in Fig. 1. 

The first four fields are ten BAU DOT OPTIMIZATI<ON ) TEXT-EDITI<NG> 
BOARD HAM-RADIO OSI TtlEORYcharacters long. These fields 
BUSINESS HARDWARE TI

contain the keywords for the HASH PAPER-TAPE TRS-80 
CALCULATOR HEATH PARALLE L TTL. 
CASSETTE HISTORY PASCAL TV 

record. Four keywords should 
be adequate for retrieval of rec­

CHESS PACE
ords in a magazine article index. CLOCI( INTERFACE PERIPHERAL VIDEO 

CLUE:S INTERFACIN<G> PET 
COE:OL INTERPRETE<R> PLOTTER WIRE-WRAP 

Ten characters are sufficient to 
allow keywords to be defined COLOR INTERRUPT POWER-SUPP<LY> 
clearly. COHMUNICAT<ION> I/O PRINTER Z-80 

COMPILER PROGRAMThe remaining fields indentify CONSTRUCTI<ON> JOYSTICI( PROM 6502 
the location of the article. Field CONTROL PROTOC OL 6800 

CONTROLLER f(EYBOARD 8008five contains up to 14 characters 
CONVERSION f(IH REVIEW 8080of the title, permitting identifi­ COSHAC f(!T ROBOT 

cation in a table of contents. COUNTER ROH 
LANGUAGE RTTYField six is a two-character code DATA-BASE LIGHT- PEN

indicating magazine name. DEBUGGING LOGIC SEARCH 
DISK LSI-11 SEClUENTIAL 
DISPLAY SERIAL 

Field seven contains the issue 
data in a four-character string. DRIVER SIMULATION
Field eight is a three-character SOFTWARE 
string with the article's page 
number. 

Although I found a 63-charac­ Example 2. Keyword Thesaurus for Microcomputer Magazines. Letters in parenthesis exceed the 
10-character keyword field and are included in the thesaurus for information purposes only. ter record definition convenient, 

you may decide to expand or re­
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TIME ••• 

METHUSELAH '" has time for you 

and your TRS·80' 

The name Meth usela h ha8 always been associated with long life. The Methuselah 
computer clock board with its 24 hour clock and its perpetual calenda r is indeed worthy 
of the title. Methusela h putsstateof the a rt technology into action with the on board four 
year lith ium battery back-up to keep it running even when your computer is off. That 
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 h as many other timely features. Software patches keep the DOS and BASIC 
time a nd clock commands ticking. Only two screws mount Methuselah inside the expan­
sion interface wi th out soldering, clipping , cutting, or jumpering. There is even a spare 
1/ 0 port a nd four different interrupts available for people who love to tinker. 

SPECS: MM/ DD/ YY, HH:MM:SS and day of the week. Four year lithium battery 
back-up. Crysta l controlled timing (adjustable 32.768 oscilla tor). Twenty four 
hour clock and perpetual calendar. 

Send check or money order to: 

ITJ~[ITJ

NDM DESIGNS .,- t 35 

6330 W. North Ave. 

Wauwatosa , WI 53213 

(414) 259-0120 

M-Sl. ... . ... . $97.00 
(add $4.50 P and H) 
S-Si . . ...... . . $ 17.50 
(add $2.50 P and H) 
(If you wish to use Methuselah 
and the RS·232 board (26-1145) 
together, order this option which 
includes a new cover a nd con ­
nector.) 
WI residents add 4% sales tax. 

METHUSELAH is a 

trade mark ot NOM Designs 

r~~·-1-,-·-·.-..i·.-.t·..-..i·-·-,_,_,._,--.i,._...._,._,_

I STOCK MARKET I 
I By H &B ~.9.f..!}Y6./!.J§TRS80®< ,,I 

STOCK TRACKER™ times trades on individ-
I	 ual stocks and options. Uses a technical volume 1_ 

analysis. Completely objective. Gives buy, sell 11i signals. I 
i MARKET TRACKERTM times tops & bottoms I 
I on the Dow Industrials; a composite of six tech- i 
I nical indicators. Some judgement required. 

II These two programs are accurate. 
Gives buy, sell signals. 

i Hundreds of satisfied users. 

i 
I 
 ASK FOR THE EVIDENCE! 


I FOR MORE INFORMATION O R TO ORDER, CONTACT: 

H C& ill TrBa/)ING C{)MUJNY 
POST OFFICE BOX 23548 ..-223 

PLEASANT HILL, CALIFORNIA 94523 
Telephone 415/937·1030 

VISA & MASTERCARD 

i @Regd. T.M. of Radio Shock @
1.-. . .._..~t~..-....-....-.....-..,._..~..-..,.-.,~,._..._....._....._....._...._.__.. 

..-See List of Advertisers on page 306 

SCIENTIFIC SUBROUTINE LIBRARY 

FOR 


ENGINEERS, SCIENTISTS AND 

MATHEMATICIANS 


American Computer Developmenl, Inc. proudly introduces the most 
powerful collection of scientific subroutines ever written for micro­
computers. Before now these programs were only available for large 
mainframe computers such as the IBM 370•. This collecl ion of 72 
distinct programs are up and running and can be working for you 
NOW on your TRS-80 .. Model I. In seconds lhese programs will per­
form some of the most difficull and time-consuming problems you 
face. For example, you can solve Eigenvalue problems, invert ma­
trices, solve differential equations, do multiple linear regressions. and 
much, much more. 

LIBRARY INCLUDES: 

POL YLIB - This is a collection of 8 subroutines designed to handle 
polynomial operations of a very high order, including polynomial addi­
tion, subtraction, division, multiplication . evaluation. differentiation, 
integration, normalization. and extraction of roots, both real and 
complex. 

FUNCLIB - This is a set of 10 subroutines to compute the value of a 
series expansion in some special polynomial, the value of a special 
polynomial or special function, such as the gamma function. 

MATLIB - This is a collection of 13 very powerful matrix-handling 
subroutines which can be used individually or can be linked togelher 
to form program modules lo perform successive matrix operations. 
These subroutines all use Variable Array Dimensioning. 

CALCLIB - This is a collection of 7 subroutines designed to inte­
grate, differentiate, and solve both single and syslems of differential 
equations. The differential equations programs use the Fourth-Order 
RUNGE-KUTTA method. 

STATLIB - This is a set of 26 different subroutines to calculate many 
statistical properties of various dala sets. While most of the programs 
can be used individually, several can be called in order to perform 
very sophisticated analyses, such as mulliple linear regressions and 
polynomial regressions. 

MISCLIB - This is a collection of 8 subroutines to calculate various 
results, including Fourier analysis, Fourier transforms, least squares 
fits, and lhe solving of nonlinear equations. 

PAOO PSUB PMPY PDIV PVAL POER PIN T POLRT HEP 
HEPS LEP LEPS GMMMA BESJ BESY BES K 10 INUE 
GMAOO GMSUB GMPRO GMTRA SAOD SSUB SMPY SDIV MFUN 
SIMO MINV EIGEN MSTR DGR3 OTFG QG2 OG10 RK l 
RK2 RKGS TALLY BOUND ABSENT CORRE ORDER MULTR GDATA 
AVDAT AVCAL MEANQ AUTO CROSS SMO EXSMO CH ISO OTEST 
RANK MOMENT TIEST GAUSS BDTR COTR NDTRI DLGAM RAND 
NDTR RTNI FMFP SE13 APLL APFS FORIF FORIT FFT 

DOCUMENTATION: Each diskette comes with 103 pages of docu­
mentation containing call ing conventions, parameters, notes, exam­
ples, appendices and index. 

MINIMUM SYSTEM REQUIRED: 32K RAM with single disk drive 

TO ORDER: Send check or money order in the amount of $99.95 per 
copy made payable lo 

AMERICAN COMPUTER 
DEVELOPMENT, INC . .,- 221 

1735 Briarcrest Dr., Suite 200 

Bryan, Texas 77801 

713/775-151 6 713/775-1510 

Telephone orders accepted. Dealer inquiries invited. VISA and MAS­

TER CHARGE accepted. Send card number and expiration date. 

Price includes shipping and handling. Immediate delivery. 


'IBM 370 is a Trademark of the International Business Machines Cor­

poration. 

..TRS-80 is a Trademark of the Tandy Corporation. 
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DOES YOUR SMART 
PRINTER SUDDENLY 

BECOME DUMB 
WHEN YOU PRINT 
.FROM SCRIPSJT? 

Is your printer capable of underlining 
but not from Scripsit? 

Is your printer capable of Bold Printing 
but not from Scripsit? 

Can your printer super script and s b script 
but not from Scripsit? u 

Can your printer change pitches 
but not from Scripsit? 

The answer is SCRIPMOD 
SCRIPMOD does not require a separate printer driver. With 
SCRIPMOD control codes can be embedded in the test of your 
document. You use the same format line syntax you're used to 
now. SCRIPMOD adds one format instruct ion to Srnpsit & two 
control codes. 

> C= N J= N CC = H 
The above line tells SCRIPMOD to just ify text and to backspace 
the printer upon encountering a Text Character in the document. 
The Text Character is entered by placing the cursor at the place 
in text where the control code is to take place and typing on 
@T Of course your printer must be capable of backspacing and 
must use the ASCII code 8 (or H) as the control for backspace. If 
the code is something different there is no problem as the 
correct code may alw ays be sent Any control code your printer is 
capable of using from 1 to 31 w ith or w ithout an ESCAPE lead 
in many be sent. 

The second control code which is added in the MENU command. 
You press an @M and the screen clears and prompts you to 
select a drive from 0 through 3 or return to the text. All visible 
files can be displayed on the screen at this time. When you select 
to return to the text, the cursor is placed on the exact character 
it was on when you selected @M . 

The minimum system requ ired for SCRIPMOD is the Mod I 32K 

d isk system with either the RS lower case mod or the EP lower 

case mod. 


SCRIPMOD is supplied on d isk w ith full documentation for S39.95. 

PENCIL-FIX Save your warranty. Use PENCIL-FIX to avoid 
custom control key on your keyboard. Redefines the control key 
for EP to be the (ci key. Use RS lower case mod or the EP mod 
w ithout the control key. Disk based EP only . .. $14.95 

PRINT-CENTRAL Send any control code directly to your 
smart printer from the BASIC command mode or from DOS. 
Avoid having to type such things as "LPRINT CHR$(31) JUSt to 
change pitch. Use CLEAR right arrow (two key strokes) instead . 
Any code from 1 to 31 may be sent. Mod I 32K d isk . S24.95 

SPOOL-REL An in-memory print buffer that runs in Mod I 
32K or 48K disk systems. Fully relocatable code and buffer . A 
true background spoo ler at an unbelievably low price $24.95 

TIGGER-GRAF Create engineering, scienti fic. business, or 
j ust plain fun on your IDS 440G or 460G printer. Resolution is 
495 x 575. Easy BASIC programs provided for data entry and 
machine language module for speed . Includes sett ing individual 
points. drawing lines, shading shapes. Several graphs may be 
catenated along the Y-axis for larger graphs. Requires Mod I 32 
or 48K 1 d isk . $149.95 

...-111VERN 5mEET PRODUCTS 
THE COMPUTER STORE 4949 S. Peoria • Tulsa, OK 74105 • 918-747-2550 

256 • 80 Microcomputing, April 1981 

Program Listing 1 

1 CLEAR27000 : DEFINTA- Z:DIMR$(420 ) :MX=420:NL=0: 0NERRORGO 
T02 : GOT04 

2 IFERR<>26THENPRINT"ERROR" ; ERR/2+1 ; "AT LINE" ; ERLELSEPR 
INT"STRING SPACE I S FULL .•• LAST RECORD DELETED " :NL 
=N-1 

3 FORI=lT05000:NEXT:RESUME4 
4 CLS : PRINT@20,"MAGAZINE KEYWORD INDEX" : PRINT@84,"DATA 

BASE MANIPULATION ":PRINT@220, "MENU":PRINT@320,"PRE 
SS: 1 TO ENTER NEW RECORDS":PRINT@394,"2 TO 

UPDATE EXISTING RECORDS" 
5 PRINT@ 458 ," 3 TO READ DATA TAPE":PRINT@522,"4 TO W 

RITE DATA TAPE" : PRI NT@586,"5 TO STOP" 
6 Q$=INKEY$: IFQ$=" "THEN6ELSEIFl\SC (Q$) <490RASC (Q$) >53THE 

N6ELSEQ=Vl\L(Q$):0NQGOT040,60 , 30,20,9 
7 FORI=lT04 : A$(I)=MID$(R$(N) , l+(I -1 ) *10,10):NEXT:l\$(5)=

MID$(R$(N) ,41,14 ) : A$(6)=MID$(R$(N) , 55,2) :A$(7)=MID 
$(R$(N),57 ,4 ) : l\$(8)=RIGHT$( R$(N),3) :RETURN 

R$ (N) =" ": FORI=lT08: R$ (N) =R$ (N) +I\$ (I ) : NEXT: RETURN 
9 PRINT@704,"HAS DATA BEEN RECORDED ON TAPE (Y/N)?" 
10 QS=INKEY$ : IFQ$="N"THEN20ELSEIFQ$<>"Y"THEN10 
11 STOP 
12 PRINT@576, "PRESS S TO ABORT DATA 1/0 AT ANY TIME .": R 

ETURN 
20 CLS : PRINT " PREPl\RE Dl\TI\ TAPE TO RECORD DATA. PRESS C 

WHEN READY ": l=l 
21 IFINKEY$<> "C"THEN21ELSEPRINT@470, "WRITING Dl\TI\ TAPE" 

:GOSUB12 
24 J=l : I\$= " " 
25 l\$=1\$+R$(I) :I=I+l : IFl> NLTHENl\$=1\$+STR I NG$( 189- LEN(A$ 

) , " ") :GOT027 
26 J=J+l:IFJ=<3THEN25 
27 PRINTt-l , A$ : 1Fl>NLTHEN28ELSEIFINKEY$< >"S"THEN24ELSEP 

RINT"DATA RECORDING ABORTED AFTER" ; l; "rECORDS.":FO 
RI=lT05000 : NEXT: GOT04 

28 PRI NT#-l,"FOXY-l":GOT04 
30 CLS:PRINT"PREPARE DATA TAPE TO PLAY BACK DATA. PRESS 

C WHEN READY":l=l 
31 IFINKEY$<>"C"TllEN31ELSEPRINT@470,"REl\DING DATA TAPE" 

: GOSUB12 
33 INPUT# - l,A$:IFLEFT$(A$,6)="FOXY-l"THEN35ELSER$(1)=LE 

FT$(A$,63) :R$( I+l )=MID$(1\$,6 4 ,63) :R$(I+2)=MID$(1\$, 
127,63) :I=l+2 : 1FR$(I)=STRING$(63 , " " )THEN35

34 IFINKEY$<>"S"THENl=l+l:GOT033:ELSENL=I:PRINT"Dl\TI\ IN 
PUT ABORTED l\FTER";I;"RECORDS. " :FORl=lT05000 : NEXT: 
GOT04 

35 I=I-l : IFR$(1)=STRING$(63," " )THEN35 
36 NL= I: GOT04 
40 CLS:PRINT"ENTER!NG NEW RECORDS":PRINT@l28,"FOR EACH 

RECORD ENTER 4 KEYWORDS , TITLE OF ARTICLE, 2 CHl\Rl\C 
TER" : PRINT"MAGAZINE CODE, 4 CHARACTER I SSUE DATE I\ 
ND 3 DIGIT PAGE NUMBER." 

41 PRINT"ENTER 'DONE' AND 7 NULLS TO STOP.":PRINT:N=NL 
42 INPUTA$(1) ,A$(2 ) ,1\$(3) ,1\$(4) ,A$(5) ,1\$(6 ) ,1\$(7) ,1\$( 8) 

:IFl\$(l)="DONE"THEN49 
43 FORl=lT04:IFLEN (A$(I))>l0THENA$(1)=LEFT$(A$(I) ,10):N 

EXT:ELSEl\$(1)=A$ (I) +STRING$(10-LEN(A$ (I) ) , " " ) :NEX 
T 

44 IFLEN(A$(5))>14THENA$(5)=LEFT$(A$(5 ) , 14)ELSEA$(5)=1\$ 
(5) +STRINGS ( 14-LEN (I\$ (5))," ") 

45 IFLEN(l\$(6))>2THENl\$(6)=LEFT$(A$(6),2)ELSEl\$(6)=A$(6 
)+STRING$( 2-LEN(l\$(6))," ") 

46 IF LEN(l\$(7))>4THENA$(7)=LEFT$(A$(7) ,4)ELSEA$(7)=1\$( 
7)+STRING$(4 - LEN(l\$(7))," " ) 

47 IFLEN(l\$(8))>3THENA$(8)=RIGHT$(A$(8),3 ) ELSEl\$(8)=STR 
ING$(3 - LEN(A$(8)), " ")+1\$(8) 

48 N=N+l :GOSUB8 : 1FN<MXTHEN42ELSEPRINT"FILE LIMIT OF 420 
RECORDS HAS BEEN REACHED " :FORl=l T05000 : NEXT 

49 NL=N:GOT04 
60 CLS:PRINT"RECORDS MAY BE UPDATED ONLY BY A SEQUENT!!\ 

L SEARCH, BUT YOU":PRINT"Cl\N SPECIFY THE STARTING 
POINT AND THE STEP SIZE . THE FILE":PRINT"NOW HOLDS 
";NL;" RECORDS." 

61 INPUT"STARTING POINT";N:IFN<lORN>NLTHEN61 
62 INPUT"STEP SIZE";S 
63 GOSUB7 
64 PRINT@384,"RECORD";N: PRINT"l KEYl: ";A$(l)Tl\B(31)" 

2 KEY2 : ";A$(2 ):PR1NT"3 KEY3: ";A$(3)Tl\B(31) " 4 
KEY4 : ";A$ (4) :PRINT"5 TITLE: ";A$ (5)Tl\B(31 ) "6 
MAGAZINE: ";A$(6) :PRINT"? DATE : ";A$(7)Tl\B(31

) "8 PAGE: "1\$(8) 
65 PRINT@832 ," PRESS THE NUMBER OF THE ITEM TO BE CHANGE 

D, </>TO DELETE":PRINT"THE ENTIRE RECORD, 9 TO CH 
ANGE THE STEP SIZE, 0 FOR" : PRINT"NEXT RECORD (NOC 
HANGES), SPACE BAR FOR MENU"; 

66 Q$=INKEY$:1FQ$=""THEN66ELSEIFQ$=" "THEN4ELSEI Fl\SC(Q$ 
)<470Rl\SC(Q$)>57THEN66 

67 PRINT@832 , STRING$ (190," ") ; : IFQ$<> "/ "THEN70ELSEPRINT 
@832 ,"DELETE THIS RECORD ..• HIT C TO CONFIRM, ANY 0 
THER KEY TO ABORT"; 

68 Q$=INKEY$ :I FQ$=""THEN68ELSEIFQ$<>"C"THEN65 
69 NL=NL-l:FORl=lTONL:R$(I )=R$ (I+l) : NEXT : GOT063 
70 Q=VAL(Q$) :1FQ=0THEN83ELSEIFQ=9THEN82 
71 PRINT@832,"ENTER NEW VALUE FOR I TEM"; Q;:INPUTQ$: 0NQG 

OT072 , 72,72,72 , 74 , 76,78,80 
72 IFLEN(Q$)>10THENA$(Q)=LEFT$(Q$,10)ELSEl\$(Q)=Q$+STRIN 

G$(10-LEN(Q$)," " ) 
73 GOT081 
74 IFLEN(Q$)>1 4THENl\$(5)=LEFT$(Q$,14 )ELSEA$(5)=Q$+STRI N 



Throw It 

Away! 


Now your TRS-80®can 

proofread your spelling for you, 


with MICROPROOF, 

the affordable computer 


dictionary. 

MICROPROOF will proofread text files 
produced by any word processing 

MODEL I $125.00software (specify with order). Patches MODEL II $200.00 
available to FULLY INTEGRATE CP/M'" $200.00 

Correcting feature add $60.00MICROPROOF WITH SCRIPSIT®OR 
Patch for Scripsit ' 

ELECTRIC PENCIL.®Comes with or Electric Pencil • $35.00 
Users Manual $ 5.0050,000 word infinitely expandable 

APPLE VERSION AVAILABLE SOON
vocabulary. Errors displayed on screen 

Mastercharge and Visa accepted. 
or printed. Optional feature enables NoC.0.D.­

Califomia residents add 6% tax.MICROPROOF to insert corrections in 
original text file, and automatically Send for brochure-dealer inquiries welcome. 
returns to word processing software. .,-378 

Recognizes both prefixes and suffixes. Cornucopia Software 

FAST! Requires one 5% or 8 inch 1625 Beverly Place, Berkeley, Calif. 94707 

disk drive. (415) 524-8098 

PRICES 

LVNX.0 
" 

makes your TR~rlr.· 

LYNX is more than a telephone coupler. 
LYNX is a one-piece total telephone linkage 
system for TRS-80 Level I and II 
computers, with or without expansion 
interface. No RS-232 required for true 
originate/answer direct-connect telephone 
operation. DOS-compatible EMTERM 
"smart terminal" software furnished on 
cassette. Already have a favorite TRS-80 
program? Use it with LYNX. 

With LYNX you can tap the Source or the new 
Compu-Serve Information Utility. Control 
university, business and personal computers from 
a remote location. Communicate via electronic 
mail. Learn from library data bases. Profit by 
instant financial market info. 
Auto-Answer Optional. 

All for only $279.95 at your dealer. 


Includes all cables, ""EMTERM""terminal program, instruction manual. 
FCC Registration Number: A909KE·69488·DM·N 

ew animal. 


@B§OLYNY..0
...----------...,

123 LOCUST STREET LANCASTER, PENNSYLVANIA 17602 "TRS-80 is a trademark of MODEL Ill Phone 717/291-111 6 the Radio Shack Division of 
v 278 & APPLE, TOO!DEALER INQUIRIES INVITED. Tandy Corporation'" 
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3 ALTERNATIVE INTERFACES 

FOR THE TRS-80 


CHATTERBOX.v 


Featured in Aug. '80 BYTE 
•300 baud originate modem 
•Centronics printer port 8-bit 
• RS-232-C port (50-19.2K baud) 
• connects to keyboard or E. I. 
•received data automati cally 

routed to printer ports 
•incl udes terminal software 
•only $279.95 complete 

ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM­
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS-BUS CONNECTOR FOR FUTURE 
EXPANSION. 

, DISK-80 ~ 


Featured in March '81 BYTE 
• disk controller (4 drives) 
• hardware data separator 
• inc ludes 16K o f RAM 

provision for additional 16K 
• buffered TRS-bus connector 
• real-t ime clock 
• printer port (opt ional) 

ASSEMBLED & TESTED 
with 16K of RAM .... $329.95 
Centronics Printer 
Port add .... ....... $ 50.00 
with 32K RAM add ... $ 50.00 

DISK-80 pc board... . . $ 48.00 
Printer/Power Supply 

pc board ........... $ 16.00 
Complete Kit with 16K 
RAM and Prin ter Port . $275.00 

Dealer inquiries invited. 
TRS·SO 1<; trJdie ma1k ot hnrh Corp 

Featured in May/June '80 BYTE 
• RS-232-C port (50-19.2K baud) 

software/hardware selectable 
•Centronics printer port 8-b it 
• connects to keyboard or E.1. 
• chain up to 16 units 
• use with I.E. for 2nd printer 
• includes terminal software 
• only $179.95 complete 

To order call !516) 374-6793 
or write: The MicroMint Inc . .,.. 310 IZJ 

917 Midway ~ 
Woodmere, NY 11598 1.-J 

**SPECIAL** SPECIAL** 
TRS-80 ADD ON DRIVES 
IMMEDIATE DELIVERY 

SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 

COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 

2 INTERFACE, INC .,..24s 

20932 CANTARA ST 
CANOGA PARK, CA 91304 
(213) 341-7914 

VISA AND MASTER CHARGE ACCEPTED 

MICR0-80™ CASSETTES­

l 00% ERROR-FREE 

• Ful ly Guaranteed ! 

• World ' s Finest Media 

• Premium 5-Screw Construction 

• Used by Software Firms Nationwide 

• Dealer and Club Discounts Available 

• Custom Storage Case, Add 19¢ Each 

• Shipping Charges, Add $1.50 .,.. 476 

µ80™ MICR0-80™ INC. 
K-2665 NO. BUSBY ROAD 

OAK HARBOR, WA 98277 

• SICHz 
OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TIME & MONEY?? 

RANDOM ACCESS PAYROLL 
•NO Complicated Init ialization 

e EDIT & LIST 

• QUARTERLY Reports 
•PROGRAM Loads In Less than 30 sec. 

PAY ANY EMPLOYEE ANYTIME 
e SALARIED OR HOURLY 
• COMPLETE lncludlng EiC 
e PRINTS on NEBS9020 CHECKS 
e NO SPECIAL PAYROLL CHECKS 
• SPECIAL HOURS- SPECIAL PAY 
•TWO SAVINGS-INCLUDING RIA 
• STATE TAX-WORKMENS COMP. 
• CLASSED BY Occupation or Dept. 
• PAYSTUB Shows Year-to-date 
• No Fi lenames-All Automatic 

SEND YOUR STATE TAX SCHEDULE 
• We'll Customize for your State Tax 

WRITIEN IN BASIC FOR 
COMPLETE CONTROL 

Documentation & Disk $55.00 
Documentation only $10.00· 

credit to purchase 
MASS ADD 5% or Exempt number 

Requires: 
Min. 32K·1 Drive·Printer = 50 EMP 

48K·2 Drives-Printer = 100 + 
TEL. 7 AM-9:30 PM EASTERN 

(617)-359-2364/6370 

MEDFIELD .,.. 421 

COMPUTER SOFTWARE 

39 GREEN ST., MEDFIE;LD, MA 02052 
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G$(14-LEN(Q$)," " ) 
75 GOT081 
76 IFLEN(Q$)>2THENA$(6)=LEFT$(Q$,2)ELSEA$(6)=Q$+STRING$ 

(2-LEN(Q$), " " ) 
77 GOT081 
78 I FL EN (Q$)>4THENA$(7)=LEFT$(Q$ ,4) ELSEA$( 7 )=Q$+STRING$ 

(4-LEN(Q$), • ") 
79 GOT08 1 
80 IFLEN(Q$)>3THENA$ (8)=RIGHT$(Q$ ,3)ELSEA$(8)=STRING$(3 

-LEN (Q$) ," ")+Q$ 
81 GOSUB8:GOT083 
82 PRINT@B32 ,"STEP SIZE";:INPUTS 

are 175 and 675. A menu allows an end-of-file indicator when the 
user selection of the desired file is transferred between tape 
funct ions. and memory. 

Any string can be substituted Since the f ile records have de­
for FOXY- 1 in lines 28 and 33 as fined fields, input data maintain 
long as it is hot a keyword in the field size. This data verif icat ion 
data file. This string serves as is done in lines 43 to 47. Strings 

Program Listing 2 

1 CLEAR27000:DEFINTA-Z : DIMR$( 420):NL=0 : MX=420 
4 CLS : PRINT@20, "MAGAZINE KEYWORD INDEX": PRINT@88, "DATA 

BASE SEARCH": PRINT@220, "MENU ": PRINT@320, "PRESS : 
1 TO READ DATA TAPE" :PRINT@ 394,"2 FOR KEYWORD 
SEARCH" 

PRINT@458 ,"3 FOR TITLE LISTING":PRINT@522 ,"4 TO S 
TOP " 

Q$=INKEY$:IFQ$=""THEN6ELSEIFASC(Q$)<490RASC (Q$) >5 2THE 
N6ELSEQ=VAL(Q$) :ONQGOT030,40,20,10 

7 PRINT@960 ,"( PRESS C TO CONTINUE, M FOR MENU)"; 
8 Q$=INKEY$:IF Q$= "M"THENQ= l ELSEIFQ$= "C"THENQ=2ELSE8 
9 RETURN 
10 STOP 
11 CLS : PRINT"PRESS S AT ANY TIME TO STOP LISTING": RETUR 

N 
12 PRINT@576 , "PRESS S TO ABORT DATA INPUT AT ANY TIME" : 

RETURN 
20 l=l:P$="% % %% % % % %" 
21 P=0 : GOSUBll: PRINT" ARTICLE TITLE MAGAZINE ISSUE 

PAGE " 
22 PRINT USING P$;MID$(R$(I) ,41,14) ,M ID$(R$(I) , 55,2) ,Ml 

D$(R$(I) , 57 ,4) , RIGHT$(R$(I) ,3 ) :P=P+l:I=I+l:IFINKEY 
$= "S"THEN24ELSEIFP< l2ANDI=<NLTHEN22 

23 I FI>NLTHENPRINT@896 , " END OF FILE" 
24 GOSUB7 : IFI>NLTHEN4ELSEONQGOT04,21 
30 CLS:PRINT"PREPARE DATA TAPE TO PLAY BACK DATA . PRESS 

C WHEN READY ": I=l 
31 IFINKEY$< >"C"THEN31ELSEPRINT@4 70 , "READING DATA TAPE" 

: GOSUB1 2 
33 INPUT# - l,A$:IFLEFT$(A$,6)="FOXY - l"THEN3 5ELSER$(I)=LE 

FT$( A$,63) : R$(I+l)=MID$(A$ ,64,63) :R$(1+2)=MID$(A$ , 
127,63) :I =I+2 :IFR$( I )=STRING$( 63, " " )THEN35 

34 IFINKEY$<>"S "THENI=I+l: GOT033 : ELSENL=I : PRINT"DATA IN 
PUT ABORTED AFTER"; I ;"RECORDS . " : FOR I =lT050 00:NEXT: 
GOT04 

35 I=I-1: IFR$ (I) =STRING$ (63," " ) THEN35 
36 NL= I: GOT04 
40 CLS:PRINT" THE INDEX FILE CAN BE SEARCHED ON THE BAS! 

S OF ONE TO FOUR" : PRINT"KEYWORDS. A 'HIT' IS SCORE 
D WHENEVER ONE OF THE KEYWORDS IS": PRINT" AN EXACT 
MATCH FOR ONE OF THE KEYS IN THE FILE RECORD." 

41 PRINT" FOR EACH HIT A 'VALUE ' IS PRINTED ALONG WITH T 
HE TITLE,": PRINT "MAGAZINE ,ISSUE AND PAGE. THE NUME 
RICAL VALUE INDICATES THE " : PRINT"NUMBER OF KEYWORD 
S WHICH MATCHED KEYS OF THAT RECORD." 

42 PRINT@448,"ENTER 4 KEYWORDS FOR SEARCH. IF SEARCH IS 
TO BE BASED ON LESS":PRINT"THAN 4 KEYWORDS , ENTER 
NULLS TO MAKE A TOTAL OF 4 ENTRIES . " : INPUTA$(1),A 

$( 2) , A$(3) ,A$(4) :N=0 
43 FORI=lT04:IFA$(I)O ""ANDA$(I)O " "THENN=N+ l 
44 NE XTI : IFN=0THEN42 
45 FORI=lTON : IFLEN(A$( I)) >l0THENA$(I)=LEFT$(A$(I) ,10):N 

EXT : ELSEA$(I)=A$(I)+STRING$(10 -LEN (A$( I))," ") :NEX 
T 

46 I=l:P$=" % % %% % % 
% %" 

50 P=0 : GOSUBll : PRINT "VALUE ARTICLE TITLE MAGA 
ZINE I SSUE PAGE " 

51 V=0: FORJ=lTON: FORK=lT031STEP10 : I FA$ (J) =MID$ (R$ (I) , K, 
10) THENV=V+l 

52 NEXTK:NEXTJ:IFV=0THEN54 
53 PRINTUSINGP$ ;V,MID$(R$(I) ,41, 14) ,MID$(R$ (I) , 55 ,2 ) ,MI 

D$ (R$ (I) , 57 , 4) , RIGHT$ (R$ (I) , 3) : P=P+l 
54 I = I+l : IF INKEY$ ="S "THEN56ELSEIFP<l2ANDI=<NLTHEN51 
55 IFI>NLTHENPRINT@896, "END OF FILE" 
56 GCSUB7 : JFI>NLTHEN4ELSEONQGOT04, 50 

are truncated or spaces added artic le. If you have chosen your 
to maintain the field require­ keywords carefully, artic les with 
ments. Similar verifi cation is high hit values will contain the 
made in lines 72 to 80 when new information you want. 
data is input to change t he Since Program List ing 2 wil l 
records. output art icle information even 

Changes are easy to make if a single hit is scored, t he 
since t he data file is maintained screen tends to become clut ­
in memory for all operations. tered. Several other search or 
Permanent storage of the data printing strateg ies cou ld avoid 
is on tape, but the program may th is problem. One alternate 
be modified to use disk. As with scheme searches for only one 
any file of data, it is wise to in­ keyword at a time. When a hit is 
clude a confirmat ion task before found, the record is added to a 
deleting any record. Th is is done list of hits. After each level of 
in lines 67 and 68. searching, only those records 

which scored hits on all key­
Retrieval Programs words stay in the list. Thus, 

Th e data b ase can be when a printout is requested, 
searched for keywords using high hit value art ic les are listed. 
several schemes. A s imple pro ­ The prog rams l isted here 
gram is given in Prog ram List ing show one way that keywords 
2. The program searches the can be applied to magazine in­
data base for keyword hit s. dexing. The record structure and 
When a hit is found, the art icle searching scheme are ones that 
title and other identifying infor­ work for me. You may want to 
mation is output. A hit value is modify them so t hat they are 
also output. Th is value corre­ t ailored to your own needs. 
sponds to the number of match­ Keywords and key concept re­
es between the keywords of the trieval are proven techn iques. 
search and the keywords of the Make the most of them. • 

Introducing . . . ERM 
0MtilJ ...\"'" llf\[3~,,


. .,..-~·· ,. 3-'·'·'·"'t ;-····\ ..~- . ~= r; \ ~ <·-\ . _ . ~~ ) l 1~, ·,- \ \ 
~MN!TE~M - Th•.UUlm~eTRS\~-~ \erill inal.P~cka~e 1s_now a¥3cifa!JI~ all,er ~ear.\Y 2 
Y,ea,rs. m•the rpl(mg . 9rea ted-as, are~ull of d,1ssaJ1s(act1on l'/1\h ~x1st1pg t~rmina l 
pro9rams. 'PM~ITERM :l s ;th~, Mos.t Powerfu l\and Flexible micr0conjputef inielligen: 
t~rrl'\i ~arprpgia_m iil a~ypr\c~ - ~a~ N~ne. ttQ.Wth!URS•BO'"can communicate with 
and \fan~fer f1 i_es to1llf!lDStany.com·puter system Without writings ~al software. 
OM~nEJlM solves theproblem of computers stems.ttiat sen'd32, ot ao column 
lines 'to your 64 column TRs,&O~. · yoiir ' scrce~n 'I ' reading. 
0!'..N l,TER~.ca~ cpmp~n(a'tefof\ndo i~Z differen\frans .~ ibn')ables, 
one to ·and from;eacli device, This c allows Ot,iNIHRJ'I! to usl!cO'des 
$uCii1as;EapO),C: anp tlartslaie th,erii ,.eoirs 'SCU'.,W i,t ~ O~N!TE~j'I!_y9upn 
~ven ,llev,l el" t~.xl t~at pa? Scroll~d 0 ~nl 4t anY}1m,eyo.ucan·exam1n~ and 
c}lanQe any of-, OM~ITERM'i, 'l;etti n se OMNITERM gives you a Full Status 
O)splaY ofalj fuJ\ct!o.n.s.;1tw.orkswi OM'sand oos·ssinceit u . l y,offt~ially 
doctlmentea d11fS: .. ..... .,...,,..., r .......""'\ ' • ' 
• Spooled Printer ,, , ... ~· Tru~ ilre•H;v J \ ; ;•l Re~~at 

: ..Sing(e ~e{•utoSignor "~.. X{Y';cursor ~ontrol \ :,..,,. ;Low 

( ~r~mQt~ F1 1e,pu1pyt j ••\ XOf'~oft, F11e1CQntrol r"•fa? ,


0 

, ( \ • Se~ds. Speplal,Char s;not o.n the T~S-80 keyQo~rd\ L .. ' ~ 
l •. ;• CoWoJ-G causes ounci anc Graphic -Bell to 1fash on the screen. 
1l C· o4c~ep1s ~IFs_1~n d<1rd TEX'" confrol codes. ' . .·.., r .., 
'• ~. Can cont1gutethe UART for baud rates frpm S!l-19;200 bat.id. \ ·· 

• Can send text s19,w1y Jqr SOll)pute'fS(h'al,wqrlia\ "ty~isf speed..j 
.. ~ K~eps,contln,~ou.s count Of P! rlty, Framing, aq~ Overrun.errors., '\ .• 

, . .· • Saves a 5pec1al Ille w1tn proper settings for e~ch' d1ffeyent Qse-. 
i' Ct• ;.ln~ludes.: ll!l P,age niimual, Te~t Editor; He~ Conversion iJUl{tles. ·,\ .•. , 
Evetyone Who:see~Or.\~ITERM is AniJzed by its.Power and~aie Ot Us~ Req~ifes fRs.ao 
l\'i1113;'KjTiemofy. J ~isk $95(pl uss~ipihg ifC.0.0.).'.Callfor shipment within 24 hours. 
Manual alone $15., refund'ed\oiith purchase. Order by Visa. MIC or C.0.0. Personal 
checks--tl'elay 2-3 weeks. Mass. residents add 5% sales tax. Dealer Inquiries Invited. 

·ndbergh Systems 
498 Beechmont Street, Worcester, MA Ot609 (6t7) 799-2217 v 391 
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BALL TURRET 
GUNNER 

For years the Petro Resource Con­
glomerate has attacked our photon collec­
tion stations and strangled our deep-space 
trade routes. The PRC Exxonerator Oass 
light fighters (code name: Gnat) have 
been their main weapon. Now you can 
strike back , by joining the Ball Turret 
Gunner Service. 

Imagine yourself at the control console 
of an LW-1417 Stratoblazer (Type B 
Strategic Laser Weapon). Your Hindsight 
Director informs you that a Gnat fighter 
is coming in for an attack. You pivot your 
gigawatt laser turret until you can see the 
target on your monitor. The Range Indi­
cator shows him coming in fast. The 
Targeting Computer studies his course 
and speed as your finger tenses over the 
firing key. You know you'll have only a 
fraction of a second in which to react. The 
Gnat fighter's evasive maneuvers cause 
him to dance in your sights. Suddenly, 

you see the FIRE Command and you 
react instinctively. Your laser beam lashes 
out and reduces the Gnat to an expanding 
ball of ionized gas. Mission accom­
plished! 

Ball Turret Gunner, with your choice 
of multiple levels of difficulty, optional 
sound effects and superb graphics, is 
more than just a game. It's an adventure. 
Experience it! (Tl) 

Order No. OOSlR $9.95. 

111111111 

ASTEROID 
DAT E: 28 .02.2047 

LOCATION: 270 million miles from 
Terra 

MISSION: Maintaining Terra's Space 
Lanes 

Briefing will follow: 
I.I Your mission is to destroy any aster­
oids in your sector and 10 prevent alien 
spacecraft from infiltrating the Terran 
Defense Network. 
1.2 Your ship is armed with an anti-matter 
cannon. You can shoot large asteroids, 
but this turns them into many smaller 
asteroids, each capable of destroying your 
ship. 
1.3 In addition, alien ships can make in­

.. 


stantaneous hyperspace jumps into your 
area and start firing on your ship. 
1.4 You'll need lightning reflexes and 
nerves of steel to survive Asteroid. We 
have no use for non-survivors! 

Asteroid, a real-time, machine-lan­
guage game, features variable levels of 
difficulty, superb high--speed graphics, 
sound effects and automatic score keep­
ing. (Tl) or (T2) 

Order No. 0237R 
$14.95 Tape. 
Order No. 0247RD 
$19.95 Disk. 

PATROL is in a world all its own. The 
==,,..,~...,.•••	challenge intensifies! Supporting graphics 

and sound (optional) make each en­
counter an exciting new experience. It all 
adds up to a Super 3-S package .. .skill , 
sight and sound. 

Scenario: T he Cosmic Patrcil program 
puts you in the command chair of a small 
interstellar patrol craft. Your mission is to 
defend Terran space and prey on the Que­
lon supply ships which carry essential 
parts and lubricants for that implacably 
hostile robotic force . The drone freighters 

COSMIC PATROL 
WARNING: PLAYERS OF THIS 


GAME SHOULD BE PREPARED FOR 

A STATE OF REALISM HITHERTO 


UNAVA ILABLE ON THE TRS-80 


Skilled players soon master many diffi­
cult computer games, but COSM IC 

arc fairly easy pickings for the accom­
plished starship pilot, but beware of the 
I-Fighter escorts. They're armed, fast and 
piloted by intell igent robots linked to bat­
tle computers. They never miss. 

The Cosmic P atrol program is not just 
another search and destroy game. With its 
fast, real· time action, impressive sound 
option and superb graphics, this machine­
language program is the best of its genre. 

Don't keep putting quarter after quar­
ter into arcade games or spending big 
bucks for video game cartridges. Get 
Cosmic Patrol from Instant Software­
and get the best for less! (Tl) 

Order No. 0223R 
$14.95 Tape. 
Order No. 0224RD 
$14.95 Disk. 

= TRS-80 Model I, 

Level ll, 16K RAM. 

(T2) = TRS-80 Model 1,Instant Software· 
(Tl) 

Level II 16K, Expansion 

Interface l6K+ I disk 
PETERBOROUGH, N.H. 03458 603-924-7296 drive.v2 
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INVADERS 
The INVADERS are coming! Earth's 

defenses are dead except for your Laser 
base. Your assignment is to destroy the 
approaching INVADERS before they de­
stroy Earth. Before Earth's sensors failed, 
they detected 550 armed invaders in 
space, speeding toward us in I0 attack 
forrnations of 55 in each group. The sen­
sors detected four different types of at­
tack craft: Large, Medium, Small, and a 
short profile craft which is the most dif­
ficult to destroy. If you cannot stop these 
space attackers they will stop Earth .. 
for good. (Tl) 

Order No. 0240R $9.95. 

TO ORDER 

See Your Local 
Instant Software Dealer 
or Call Toll-Free 
1-800-258-5473 

*A trademark of Tandy Corporation 



APPLICATION 

Here 's a subroutine you can bank on. 

Check Writer 


Charles Z. Tzinberg 
6318 Heritage Station Rd. 
Belleview, IL 62223 

If you use your computer to 
print checks, then this article 

is for you! 
The following subroutine will 

transform your checks into pro­
fessional works of art-and 
serve as an effective check pro­
tector as well. Although written 
In Radio Shack Disk BASIC, It 
can easily be converted to any 
system. The entire subroutine 
(lines 300 through 310) occupies 
only 537 bytes. 

Line 110 is included to dem­
onstrate the program. Be careful 
to correctly insert data line (900) 
Into your main program so that 
It will be read when called. 

The functions in line 100 must 
be Included in the start of your 
program. Be sure to clear at 
least 139 bytes. That is the mini­
mum requ ired to run the subrou­
tine. Unless you change the vari­
able M, or add a$ (M$), you must 
DEFSTR M. If you keep W as a 

variable, and print amounts re­
quiring double precision, you 
must DEFDBL W. 

If you work only with single 
precision numbers, this is not 
necessary and will only slow the 
subroutine. 

Line 310 should be modified 
to fit your particular use. Before 
I started using a machine lan­
guage patch to output all slash 
zeros to the printer as 0, I used 
subroutine 200 to remove the 

slashes. If you don't need it sim­
ply delete the line and remove 
the GOSUB 200 in line 310. 

Print the Check 

When ready to LPRINT the 
check, let W equal the amount 
of the check, and GOSUB 300. 
The subroutine will then LPRINT 
the formatted amount with a 
minimum of 50 characters, fill­
ing the spaces with asterisks, 
which fit my checks perfect ly. 

100 CLEAR139:DEFDBLW:DEFSTRM:DIMM(26) :FORX=0T026 : READM(
X) :NEXT 

110 INPUTW:GOSUB200 : GOT0110 
200 I FINSTR (X$,0) • 0THENRETURNELSEMID$(X$ ,INSTR( X$, "0 "),

l )= "O" : GOT0200 
300 IFW<.01THENX$= "* VOID * VOID * VOID ": GOT0310ELSEIF 

W>=l000THENX$="$$$$"+STR$ ( INT (W))+" DOLLARS"+STR$ ( 
INT ( (W-INT (W)) *100+. 5001 )) +" CENTS" :GOT0310 

302 Y$=STR$(W+.00500l):Y$=MID$ (Y$,INSTR(Y$,"." ) +l, 2): I F 
LEFT$(Y$ , 1 )="0"THENY$=RIGHT$(Y$,l) : I FY$= "0"THENY$= 
•No " 

304 W=FIX(W) :IFW• 0THENX$="0NLY "+Y$+ " CENTS ":GOT0310EL 
SEX$=Y$+ " CENTS ":Y$=STR$(W) : Y=VAL(RIGHT$(Y$,2)) :I 
FY=0THENY$=" ": GOT0306ELSEIFY<21THENY$=M(Y- l)ELSEY$ 
=M (VAL (MI D$ (Y$ , LEN (Y$)-l, l)) +17) : I FRIGHT$ (STR$ (W), 

1 )<> "0"THENY$=Y$+"-"+M (VAL (RI GH T$ (STR$(W) , 1) ) - 1) 
306 X$=Y$+" DOLLARS AND "+X$:IFW<l 00THEN310 
308 Y$=STR$(W) :Y=VAL(MID$ (Y$, LEN(Y$) - 2 , l)) :X $= M(Y- l)+ " 

HUNDRED "+X$ 
310 X$=X$+STRING$(50-LEN(X$),"*") :LPRINTTAB(l2)X$ : LPRIN 

TSTRING$(3 , 138) : RETURN 
999 DATAONE,TWO,THREE,FOUR,FIVE , SIX , SEVEN,EI GHT,NINE , TE 

N, ELEVEN ,TWELVE,THIRTEEN,FOURTEEN,FIFTEEN,SIXTEEN, 
SEVENTEEN,EIGHTEEN,NINETEEN,TWENTY,THIRTY,FORTY ,FI 
FTY , SIXTY , SEVENTY , EIGHTY ,NINETY 

Check Printing Subroutine 

If you want more or less 
length modify the 50 In line 310. 
Note that line 310 will print at 
TAB(12), and, after print ing, will 
skip three spaces. You will need 
to modify this to fit your checks. 

It is s imple to format amounts 
In the thousands or even higher, 
but since you will probably have 
very few of these to print , and 
because they'd take so much 
room, I use a much shorter 
method of printing any amount 
equal to or greater than 1000 
(See line 300). 

These amounts are printed 
as: 

$$$$6835 DOLLARSAN D50CENTS.... • • 

To test the subroutine, add 
the fo l low in g to print test 
numbers. 

110 W = RND(2000V3: IFRND(9)< 
2THENW=W•-1ELSE 
IF RND(9)>8THENW = W• 10 

120 GOSUB200:GOT0110 

If, instead of the above test, 
you prefer to print a few of your 
actual checks, make them pay­
able to me. When they clear your 
bank account, you'll know for 
sure that everything works 
properly !• 
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HARDWARE 

Paddle your way around. 

TRS-80 Joystick Control 


Stephen Barker 
7700 Parkway Drive #44 
La Mesa, CA 92041 

Many games written for the 
TRS-80 use keyboard in· 

put to control game movement. 
This is done by using the INKEY$ 
command. Since I'm not a touch 
typist, however, I found this to 
be s low and confusing, espe­
cially during an action game. 

The need for a joystick was 
obvious. 

I saw ads in computer maga­
zines for joysticks, but none for 
the TRS-80. Acquiring a joystick 
was no problem since I also own 
an Atari Video Computer Sys­
tem that has two. Joysticks are 
available for purchase indepen­
dent of the video game. 

Operating Principles 

The keyboard of the TRS-80 is 
arranged as an 8 x 8 matrix. De­
pressing a key causes a particu­

lar row and column location to 
be act ivated during a keyboard 
scan. Keyboard IC's Z1 and Z2 
control the rows, while IC's Z3 
and Z4 control the columns. 
When the three key is pressed, a 
contact closes inside the key 
cap. This connects pin six of Z1 
to pin six of Z3, thereby input­
ting a three to the computer. A 
value of eight is also stored in 
memory location 16442. 

The Atari joystick works on 
somewhat the same princ iple as 
the keyboard. There are five sets 
of contacts inside it. Four sets 
control movement up, down, 
right and left. The fi fth is activat­
ed by a firing button on the stick. 
Each set has a common ground, 
making six wires necessary in 
order to use all of the functions 
of the joystick. The five contacts 
also resemble a 5 x 1 matrix, 
with the common ground being 
the row and the five wires being 
the columns. 

Constructing the Joystick 

The Atari joystick comes with 
a nine-pin female plug, of which 
six pins are connected. The pins 
are arranged in two rows with 
five pins on top and four pins on 
bottom. Hold the plug so you are 

Photo 1. The joystick at left 

Photo 2. The Atari joystick comes with a nine-pin female plug, of 
which six are connected. 
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• ! " 1 $U. ' CH+,-./01 23 4 5 l7S9 : l <=> ? !> APC [IFf"GH IJKLM :>JO PQRST llVWXYZC \ ) t• '~' ! C>• 
• L LI ST LPRI NT . • 

• • • • • SERIAL PRINTER USERS • • • • • 
• L PR I NT LLI ST.• 

EN D OF SO f" TWA l' E HA S SLES!! <<<<>t 

•MAGI C BOX CTMl PL UG I T AND GO ! NO SO f"Tlo.'P RF NEEDED TO LP RINT I l.LI S T . • 

• 	 PLUG IN THE PA RALL EL PRI NTER PO RT, CO'.'I PATI BLE \..'ITH MOS T PO PULA R "' 
S ER IAL PR INT ERS : TELETYPES . Hl4, DIA e L o . Qll'I F. . NEC. r c T •• • ••• 

USES 	 ALL LEVEL2 ROM P R INTER ROUTINES f"OR f"ULL FL EXI B I LITY. ••• • S ELECTABLE S PEED 55 TO 9600 eA UDS .c SP ECif"Y l.iHICH SPEED> •• 
AUTO LIN E f"EED Af"TER C . R. AUTO CARRIA GE RETURN. • • • 

• • • STOP BITS, PRINTER HAND SH AKE, 20MA L OOP OR RS2 32. • • • 
• s s s IN T RODUCTORY Of"FER 109.00 DOLLAR S FOR A LIMITED TIME $ ! $ • 

NI NETY DAYS LIMITED WARRANTY. 	 • • • 

"'466: . MR X CONSULTING, INC. :• 

• 1-813-973-0517- 602 GLEN\..'OOD DR. E. ZEPHYRHI LLS, FLA 335 99 • 
• WATCH FOR SERI AL PRINTER TO CPU INTERFACE COMING SOON. • 
• NO R.S. INTERFACE OR SOFTWAR E WILL BE REQUIRED TO LPRINT I LLIST • 
•l"IS%&'Cl•+,- ./0123456789:J<•>? PABCDEfGHI JKLMNOPQRSTUVWXYZC \ lt•%$11Cl• 

VISA/ MC Order Line Only (except Mich.) 800-253-4358 ext.100 
FINOISK-11 The ultimate In automatic d isk Indexing with exclusive features . .... Model·! 520.00 

AUTOMATICALLY create INDEX of programs or data from all your disks. print disk LABELS. print 
alp habetized MASTERLIST . do fast SEARCH. add DESCRIPTIONS . Also automatically: detect DATA or 
SYS disks. PURGE disks and index of old files, and UPDATE from revised disks only. 
SOLAR-I The critical calculations for passive design... Model-I 530.00 . . .... .. Model-II 545.00 

INPUT: any latitude, orientation , slope. roof overhang. storage type. building loss. OUTPUT: solar angles, 
shading, time, heat gain / loss, percent solar. fuel use. Print report by hour. month. year in presentation format. 

RIA-II Complex Real Estate Investment Analysis .. . .. ...... Model·I 530.00.. .. .. Mode l·ll 545.00 
Analysis for investor or ho meowner using Elwood method . INPUT: Project costs. loan and tax data. 

expenses, depreciation rate . OUTPUT: Cap rate / value. mortgage payments. before/after tax cash flows. return 
(IRR). profit/gain from sale over any time series. 

DEPRECIATE-I Manage a list of depreciable items . ...... . .. Model-I 515.00... .. Model-11 520.00 
Tracks lo ng list of depreciable items with varying purchase dates. depreciation rates. or per cent business use. 

Update any time. Print tax form . Used by many CPAs. 

STRUCT-1 Graphic design of stee l/ wood beams and moment transfer. . . .. . . .. . .. Model-I 515 .00 
INPUT: span/ cantilever, uniform/ point loads. beam material. OUTPUT: with screen graphics beam moment 

& shear diagrams. Print job report with diagram . stresses. and req uired beam sizes. 
Min 32K. On disk (Mod·I one drive order tape). Add $1.00 postage (Mich. add 4 % tax) VISA/ MC 

.,- ss DOCUMAN SOFTWARE BOX 387-A KALAMAZOO, Ml 49005 (616) 344-0805 

THE 

WORD 


WIZARD 


A LEVEL II WORD PROCESSOR 

• T ex t NOT limited by memory 
• 35 commands for easy processing 
• Cu stom keyboard input routi nes 
• Custom cassette 1/0 rou tines 
• Custom hardcopy print rout ines 
• Embedded Z80 routi nes for speed 
• In cludes h yphe na t ion routin es 
• Long line in put (255 characters) 
• Huge tex t buffe r (store 60 lines) 
• Built in de fault va lues 
• Global & Loca l search & replace 
• Line move and Line duplica te 
• Double s ized headings supported 

AND MUCH, MUCH MOHE! 
JUST $29.95 

v 138 

1806 Ada S trt>('I 

Lan,ing:. 1\11 .t.8910 


5 17 / <a.8 7 .;~ :358 


517I 1.85-0 :H .i 


Arid S:!.f)() for rrush-pnu~{ Im_, . SI .. ~) for(.'() /) , 

fl lu.~lf'T (.'lmrJ.!t' or y,,,, onlrn. 
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looking into the socketswith the 
row of five on top. Number the 
pins across with the upper left 
pin being number one, upper 
right pin number five, lower left 
pin number six and the lower 
right number nine. The fol lowing 
pins control the various func­
t ions: Pin 7 is the ground, pin 2 is 
left, pin 3 is right, pin 4 is down, 
pin 5 is up and pin 9 is fire.These 
direct ions are referenced with 
the fire button in the lower right 
position. 

Since I couldn't locate a com­
patible nine-pin socket, I de· 
cided to use a 16-pin socket and 
plug. The joystick requires only 

CHEAP CHIPS 

BUYING ADD-ON MEMORY? 
GET THE BEST!!! 

0ty failures cost you lime and money. Japanese 16k 
chips have aone·to·ten 1n·seivice failure ra tio to U.S. 

.,, chips··from a study by R. Anderson. Computer Oiv.. 
~ Hewlett·Packard. reported Ill The Economist, 4·26·80. 
~ We ofter 4116 chips by Fujitsu. NEC. H~achl, Toshiba 
~ and Mitsubishi . . tor most popular computers and 
~ expansion memory boards. including: 
~ "Apple "All TR S-BO 's "Now Pot "Heath H-89 
"' ·suporbraln °Exp1ndor1m •Many Others 
8 4116 DYNAM IC RAMS THE BEST 
~ 200nsec Plastic $27 .70, Ceramic $37 .95 

150nsec Plastic S31.95 , Ceromlc $41 .95 
~ STATIC RAMS 

~ EPR2~~~ 4(~~~sencs:; :t~·; ~~~n::~ ~i~s~~~d2 :?:e~~i~e~) 
< 2708 $4.80; 27 16 5V + 12V $9 .40: 2716 5V $9.70;
3 2732 $18.90. 
m 
_, We'll beat any legitimale price lor comparable chips.Hi· 
~ volume users. dealers. or clubs .ask 1or quantity discounts. 

3'LS~~P:;,:.4t~. $25. S2 : to S50, S1 : over $50. FREEJ. 

SCOU NTS ON TOTAL: over $100. 5%: over $200, tOo/o. 
MINIS & MICROS INC. • 29486 Trallway 

98 Agoura , CA. 91301 • (213) 342-4535 
CA. residents add 6% sales tax 

2 YEAR WARRANTY * CALL US ANYTIME 

THE BEST UTILITY SOFTWARE IS NOW 
AVAILABLE FOR THE MODEL 11, 

AT DISCOUNT PRICES!!! 

MANUFAC­
C REDIT 

C ASH CARD 
PRICE PRICETURER PRODUCT 

S ' APP 

RACET 
SNAPP 
RACET 
SNAPP 
RACET 
SNAPP 
RACET 
SNAPP 
RACET 
SNAPP 
SCOTCH 

Extended Basi~ 
Single Modules 
Complete System 
Utilities Package 
Spool« 
Dcvelopmen1 Sysu~m 
HOST !I/TERM II 
GSF 
Ma.ster/ Slaw: 
DSM 
Convert 
BLINK 
S BASIC 
741·0 DISKETTES 

33.00 34.02 
t6;.oo t70.t0 
131.25 l);.31 
82.50 8;.05 

t09.38 112.76 
41.25 42,;J 
43.75 4 5. tO 

t23.75 127.58 
t 3 I.25 135.31 
61.88 63.79 
43.75 45. tO 
61.88 63.79 
J;.00 36.08 

A II pnxlucrs carry manufacturer's fu ll warranties. 
Please allow 7.10 days for delivery. 

Please add $2.00 shippin2 and handling for each orde r. 

Software Discount 
7755 E. Quincy #A4· 108 

Denver, Co. 8023 7 

ond joyst ick later and use six 
more. 

I had some three-wire inter­
com cable left from another 
project and decided to connect 
with it. Since I wanted to keep 
my joystick compatible with my 
Atari, I spliced the intercom ca­
ble and connected it into the joy­
stick cable. I attached the other 
ends to the 16-pin plug. The 
socket was then mounted to the 
case of the TRS-80 by drilling 
holes through the sides and 
passing the pins of the socket 
through. The socket was held in 
place by bending the outer four 
pins back against the case. I ran 

six pins, but I thought I'd save two three-wire cables from the 
the rest. I might construct a sec- socket to the keyboard, leaving 

... ARE NO BARGAIN J 
.... 
'il 
g 
~ 
:;! 
n 

~ 
~ 
~ 

~ 

~ 
m~ 

a ~ 
"' 

plenty of slack for keyboard and 
main board removal. 

To simplify my connections, I 
soldered the wires to the legs of 
the IC's rather than to the PC 
board. 

The necessary connections 
are as fo llows: connect pin 7 of 
the Atari plug to pin 6 of Z1 , pin 5 
of the plug to pin 6 of Z3, pin 4 of 
the plug to pin 4 of Z3, pin 3 of 
the plug to pin 10 of Z3, pin 2 of 
the plug to pin 10 of Z4 and pin 9 
of the plug to pin 4 of Z4. This 
completes the construction. 

Running It 

Attach the joystick to t he 
computer now and check its op· 
eration. This is done by pushing 

GaMPuGauE~® 

COVER YOUR INVESTMENT 

•W.111 e1p•oot' Dutrp1001 
. ,mO,O'f.0 Reto1tt1h1y •Two 0.C0,.10<' Cotoo 

Sackrle Tan • Bl1ci.•Lonpe1 L•'• 
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TRS-IO COlOA COM~Tlll ...C»MI~ '~ 
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1. ... ...,1'1..... ... 
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Over 200 covers, write for complete list. ­

• Stnd Cht(k 01 mon•1orur10 Co1:1PUCavEI\ -
VIS< 

ll'ICludt S1 SCI lot po111ge incl h1ndllng. P o a o. 32• 1t>eo1 A1 
0 v9fHH Oto.... l l'IC!udl S-4 .00 potl-V­ ~ o!try E$' 1'\er ~ L Jl:.69 

P'll;)l'>f !JO.I• 2•3 5793 
DfAL[ II IMDLJlll£S INVITED 

BLACKJACK PLAYERS 

A YEARS INCOME IN 4 MONTHS. 

So•ic St rot99y Tutors, for th• novice I • •pert alike . 
U•• our Tuton I quickly learn how to b.come A WINNER. 
Earn $40 hour. L.arn the secrets of our succ•••· Our Tutors 
wlll teach you how to : 

•• an YOUI MONEY •• 

** ,LAY EA.CH HA.NO • • 
** NOT Gn &AltnO •• 

• • IE A MJStNESS •• 

••u aEWAIE •••• 

Our Tuton ore not games!! l They or• .erlout tools to 
make winne rs out of you. The authors hove spent 7 y.ars 
ploying I being winners. Now so can you, with the oid 
of our Tutors . Our Tutors ore based on the strote giH 
de veloped by low,.-e nc• Revere. More advanced strategies 
or• ovoilable coll for info. Consultation is avalloble 
for you by moil or phone. From 12pm · 12om M.S.T. 

Pt<G. I contains 10 Bosic Tu ton for Atlontic City. or N......eda 
Rush $2$ fOf" 161( Mod I or Mod Ill , coss. $30 for 32t< disk 
Pl.ase odd $2.00 for shipping . 

,,.205 
MICIO ILAJAK SYSTEMS INC. 
2IOO NOITH ELLEN STREET 
FLAGSTAFF. ARIZONA 86001 
(602) n4.5723 or (602) 774-7561 

the stick forward to input 1 to 
the screen, right to input 2, back 
to input 3, left to input 4 and by 
pushing the button to input 5. 
The INKEY$ funct ion scans the 
keyboard for a single key input. 
Once this has been received by 
the computer, it cannot receive 
another unti l the contacts are 
opened again. This situation can 
be relieved by POKEing a zero in­
to memory location 16442. Push­
ing the stick to a diagonal posi· 
tion will input two numbers, but 
the INKEY$ function wi ll only 
read t he first number. The key­
board memory may now be 
checked for the second number, 
but this requ ires some knowl· 
edge of machine language.• 

EDUCATIONAL 

SOFTWARE 


For TRS-80• Color Computer, PET, Apple 11. 

ELEMENTARY MATH 

SCIENCE BIOLOGY 

GEOGRAPHY HISTORY 

ECONOMICS ACCOUNTING 

FOREIGN LANG. BUSINESS ED. 

GRAMMAR FARM RECORDS 

COIN INVENTORY 

Write for FREE Catalogue: 

MICRO LEARNINGWARE .,...59 

BOX 2 134, N. MANKATO M N 56001 
50 7-625-220 5 

VISA&. MASTER CHARGE ACCEPTED 
We pc:'y 15% royalty for Educ"t iona l 


Programs listed w ith us . 


Apple Is a trademark or Apple Computer Co. 

TRS.80 Is A rqlstere<I tr•dem.uk of TANDY CORP. 

Pet Is " tr•dem.uk of CommodO<e llul. MAchlnes. 


o essional ­
Real Estate Software 

For Apple or TRS·80 

Property Management System 
(32K, 1 Disk Systems) 

• Ten1n1 lnform1llon • 5 Digit Expense Accounls 
• l 1t1 Rtnt A1por1s • Buildlng Elp1nu Rtport 
• YTO & Monlhty Income • Vtndor E1p1nst fltPOt1 
• 	H1ndl11 - • lncom• Tu fltpor1 

P1r1l1I Payments • All Rtpor1s C1n 81 Prinltd 
A•turntd Chtcli:s • Compltlt Oocum1n111ion 

Adv1rte1 P1ym1nts • Easy 01t1 Enlry & Edil 


• Prlnls Receipts • 200 Uni1s per Fifi 

Price $225.00 

Real Estate Analysis Modules: 


(Cassella or Disk) 
11 Home Purcnut Analysis 
2) Tu Dtltrred Exchange 
3) Construction Cos1/Prom 
4) Income Property Cas hftow 
5) APR loan Analysis 
6) Property Sales Analysis 
7) loan Amor1iution 

A$35 Per M~~~~......... . ...,...... 

Or ()fcNr COD Otf.e-1

oftware cc.............. "' ..... ' " ' 

ealty E~~ny .,,,,,,,...,. 

Dept. M 1116 "G" 8th St., Manh1tt1n Booch CA 90266 
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Storm Coming? 

How many times have your plans revolved around the weather? 

Now you can turn your TRS-80 into a weather forecaster, and stop 
getting caugh t in the rain!! 

CLIMATE -COMP was created by National Weather Service 
Meterologist, author and editor David Carman. 

THE WEATHER FORECASTER program will give y ou a short 
range fo recast fo r your a rea. Enter a few simple measure~ents, 
easily obtained from newspapers o r t h e U.S. Weather Service, to 
receive a sh ort range for ecast for the next six hours. 

THE W EATHER PLOT program is the result of years of caref u ll y 
collected data. At your comman d are records, charts, graphs, facts 
and figures on local weather for every majo r ciW in the United 
States. Choose your a rea of t he country and the data files will 
release a flood of information. Each c ity is listed with its month ly 
rainfall, monthly and yearly average temperature, average wind 
speed, snowfall, heating and cool ing degree days, annual average 
sunshine, humidity and record-break ing temperatures. 

CLIMATE COMP for all t he information you need 
to know what t h e weathe r has 1n store for you. 

Cassette based: system requires 16K, level II, 
Pkg. no. 0107.R $19.95. Disk based: 
system requires 32K one disk drive, 
Pkg. no. 0316RD $24.95. 

TO ORDER: Contact 
your local Instant Software 
dealer. If these programs 
are unavailable, call toll-free 
1-800-258-5473 

• A trademark of Tandy Corporation 

Instant SoftwareM 

PETERBOROUGH, N.H. 03458 

Are You Sitting 

on a Gold Mine? 


Thousands of computerists have written programs and could 
be receiving royalty checks every mon th but they aren't.. .. and 
won't, until they do something about publishing their programs. 

Have you written any microcomputer programs that may be 
useful to others? Few applications or utilities are unique so the 
chances are excellen t that many of the programs you have 
written are marketable, RIGHT NOW! 

What kind of programs? Just abou t anything that others can 
use such as business, scientific, utility, educational, and games 
programs. Which microcompu ter? Instant Software publishes 
programs for ALL popular microcomputer systems. (Instant 
Software also converts programs fo r use on other microcomputer 
systems and translates them into other languages, such as 
German, French, Italian, etc., for our international market). 

Instant Software can transform your programs into royalty 
checks. We've set the standard for royalties to progra mmers. We 
have the publishing know-how, a world-wide distribution 
network and can do the most fo r you in selling the product of 
your genius. 

Submit your programs on tape or disk , with complete 
documentation, to: Instant Software, Inc., Submissions Dept .. 
Peterborough, NH 03_458. If we can't use your program, you 
should hear from us in a few days. The good news takes a bit 
longer, but comes in the form of royalty checks. 

Instant Software· 

Peterborough, N.H. 03458 

GET ORGANIZED 

With These Utility Programs From Instant Software 

FIND IT 
Put an end to the Misplaced Informa­

tion Syndrome! Herc is a reliable, fast , 
subject-oriented information locator ­
F IND IT QU ICK! This information in­
dexing and retrieval system is versatile and 
flexible- the ideal tool for doctors, 
lawyers. engineers, businessmen, educa­
tors, anyone who needs to locate informa­
tion. 

Designed with a journal/magazine for­
mat, FIQ is versatile enough to be used to 
store and retrieve any type of reference in­
formation including client lists, vendor 
advertisements, report bibliographies and 
more-even poems and famous quota­
tions. Subjects can be indexed o r called 
according to author, journal and date or 
by up to nine keywords that you deter­
mine. Keywords can be used singly or in 
combination during the search routines. 

FIQ can be used by anyone. It requires 
no special skill, just the ability lO type. Ar-

QUICK 

ticlc references to be stored can be pre­
selected and then entered into the system 
by a secrelary or assistant. The contents 
of entire file cabinets can even be indexed 
and stored! 

FIND IT QU ICK requires a minimum 
system consisting of a TRS-80 Model I 
Level II with 16K of RAM, an Expansion 
Interface with 16K of RAM and at least 
one disk drive. Up to 1080 items can be 
stored on one data disk. Instant Soft­
ware 's T iny DOS operating system is in­
cluded on the program disk so that you 
can use the program wi thout fuss or 
bother. 

Make your computer work like your 
own personal librarian with FI ND IT 
QUICK. Can you afford to wait another 
day? 
Order No. 0258RD $49.95. Uisk 

v 2 

PETERBOROUGH, N.H. 03458 

MASTER DIRECTORY 
The MASTER DlRE<..TORY is a disk 

file storage progran1 that reads the mes on 
all your disks and stores the file names and 
extensions and even records the free space 
on each disk. All you have to do is number 
the disks in your library and the MASTER 
D IRECTORY will keep track of their con­
tents. You can read the names, displayed 
alphabetically, search the DIRECTORY 
for ti le names and extensions, delete d isks 
and search for free space. You can store 
5000 files or 320 disks, whichever comes 
first. 

Your disk storage problems arc over now 
that the MASTER DIRECTORY is here. 
This package requires the following 
minimum system: 
I. A TRS-80 Level II with 16K RAM . 
2. An Expansion Interface. Order No. SOOSRD (disk-based version) 
3. One (or more) disk drives. $29.95 

..-----TO ORDER:----, 
SEE YOUR LOCAL 


INSTANT SOFTWARE DEALER 

OR CALL TOLL-FREE 


1-800-258-5473 
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APPLICATION 

Not just a fl_ip-f/.op fudge factor. 

Exponential Smoothing 

Len Gorney 
Box 91, R.D. #5 
Clarks Summit, PA 18411 

The eventual success of a business is 
based, in part, on management's ability 

to accurately forecast future demand for a 
product. 

Forecasting is the science of predicting 
future events based in whole or in part on 
past performances. Many forecasting 
methods are available, running the gamut 
from educated guesses to highly mathe­
matical techniques. 

The technique known as exponential 
smoothing is a variation on a moving aver­
age forecast. In particular, exponential 
smoothing is based on a geometric progres­
sion which results in non-uniform weights 
being assigned to the available historical 
data. Exponential smoothing and the mov­
ing average techniques effectively reduce 
fluctuations in demand, at the same time re­
maining sensitive to trends. In other words, 
the values calculated for future demands 
are not subject to instantaneous, random 
peaks or drops, nor will a resulting trend be 
ignored before proper adjustments are 
made to the forecast values. 

Requirements 

The required variables for exponential 
smoothing include historical data which 
correspond to previous actual demand fig­
ures, the number of time periods to project 
into the future, and a constant known as the 
smoothing constant. 

Historical data is usually available from 
sales figures for the product during a par­
ticularly representative time period. For ex­
ample, monthly sales figures for a product 
can be gathered and used as the basis for 
the historical data points. 

Program Listing. Exponential Smoothing. 

1040 REM VAR IABLE 
1050 REM AD 
1060 REM AF 
107 0 REM BF 
1080 REM CT 
1090 REM DG 
1100 REM DL 
1110 REM EA 
1120 REM F 
1130 REM FE 
1140 REM F2 
1150 REM I 
1160 REM LF 
1170 REM N 
1180 REM NC 
1190 REM NL 
1200 REM NP 
1210 REM Q 
1220 REM QN 
1230 REM Ql 
1240 REM S 
1250 REM SC 
126 0 REM SD 
1270 REM SE 
1280 REM ST 
1290 REM Sl 
1300 REM S2 
1310 DEFINT D, I, N 

DESCRIPTION 
ACTUAL DEMANDS (H I STOR ICAL DATA) 
AVERAGE FORECAST ERROR 
LARGEST FORECAST ERROR 
CURRENT TREND VALUES 
# OF TIMES DEMAND > FORECAST 
# OF TIMES DEMAND < FORECAST 
EXPONENTIAL AVERAGES 
FORECAST VALUES 
FORECAST ERRORS 
FORECAST ERRORS SQUARED 
GENERAL LOOP COUNTER 
SMALLEST FORECAST ERROR 
# OF ACTUAL DEMAND TIME PERIODS 
# OF TIMES FORECAST >< ZERO 
# OF LINES PRI NTED FOR TABULAR OUTPUT 
# OF PROJECTED TIME PERI ODS 
ANSWER ( Y OR N ) TO QUEST ION 
PRINT US ING PARAMETER 
PRINT US ING PARAMETER 
SU M OF FORECAST ERRORS 
SMOOTHING CONSTANT VALUE 
STANDARD DEVIATION OF FORECAST 
STANDARD DEVIATION OF FORECAST ERROR 
SMOOTHED TRENDS 
1.0 LES S THE SMOOTHING CONSTANT VALUE 
SUM OF THE FORECAST ERRORS SQUARED 

1320 DEFSNG A, B, C, E, F, L, S 
1330 DEFSTR Q 
1340 QN = "# # #####,##": Ql = "## # " 
13 50 CLS 
1360 INPUT"ENTER > Y < FOR INSTRUCTIONS ELSE ENTER > N <";Q 
137 0 I F Q = "Y" THEN 2560 ELSE IF Q = "N" THEN 1380 ELSE 1350 
1380 CLS 
1390 INPUT"ENTER NUMBER OF TIME PERIODS OF ACTUAL DEMAND";N 
1400 IF N <= 0 OR N >< INT(N) THEN STOP 
1410 DIM AD(N), EA(N), CT(N), ST(N), F(N) , FE(N), F2(N) 
1420 CLS 
1430 FOR I = 1 TO N 
1440 PRINT,"ACTUAL DEMAND #";I; 
1450 INPUT AD (I ) 
1460 NEXT I 
1470 CLS 
1480 INPUT"ENTER SMOOTHING CONSTANT " ;SC 
1490 IF SC <= 0.00 OR SC > 1.00 THEN GOSUB 2430 : GOTO 1480 
1500 CLS 
1510 INPUT"ENTER NUMBER OF PROJ ECTED TIME PERIODS";NP 
1520 IF NP <= 0 OR NP >< I NT(NP) THEN GOSUB 2470: GOTO 1510 
1530 CLS 
1540 INPUT"ENTER > Y < FOR TABU LAR OUTPUT ELSE ENTER > N <";Q 

Program continues 
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A business which deals with a high turn­
over product will want to forecast perhaps 
only one to three time periods into the 
future. On the other hand, a longer forecast 
time period is logical for a product whose 
demand remains widespread and steady­
home heating oil, for example. 

The major problem with exponential 
smoothing lies in choosing an appropriate 
smoothing value-the constant. 

The smoothing constant must be a posi­
tive value between 0.00 and 1.00, where 0.00 
results in complete smoothing while a 
smoothing constant of 1.00 results in a fore­
cast with no smoothing ability. These ex­
treme values are rarely used, however. 

Generally, a smoothing constant be­
tween 0.01 and 0.30 yields reasonably accu­
rate results; that is, a prompt response to 
change without a larger response to ran­
dom fluctuations. 

The smaller the smoothing constant val­
ue, the slower the response of the proce­
dure to change. On the other hand, the 
larger the value of the smoothing constant, 
the quicker the response to change, as a 
much greater emphasis is placed on the 
most recent data. 

''The major problem with 
exponential smoothing 

lies in choosing the 
appropriate smoothing 
value-the constant. '' 

A product's market history will usually 
give a clue as to the correct magnitude of 
the smoothing constant. If the historical 
data is relatively stable, a small smoothing 
constant usually gives accurate forecasts . 
A seasonal pattern or other trend usually re­
quires a large smoothing constant. Experi­
ence in your business is the prerequisite for 
forecasting future demand for a product. 

One technique, known as retrospective 
simulation, is often used to determine the 
approximate values for the smoothing con­
stant and the number of projected time peri­
ods. Basically, retrospective simulation (or 
Monday morning quarterbacking) uses the 
most recent marketing figures as control 
data and applies them to historical market 
information. 

Various smoothing and projected time 
periods are applied to the historical data, 
until a reasonably good fit results. These 
same values are then applied to future de­
mand predictions. 

Operating Instructions 

The initial response to the following pro­
gram is either a Y or an N which will give 
either a brief instructional screen display or 
branch immediately to the data input 
phase. Entering a Y will present the neces­
sary background information and operating 

1550 

1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 

17 40 
1750 
1760 

1770 
1780 
17 90 
1800 
1810 
1820 
1830 
1840 

1850 
1860 
1870 

1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 

19 70 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
207 0 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
227 0 
2280 
2290 

IF Q = "Y" THEN GOSUB 2300 ELSE IF 

REM INITIALIZE VARIABLES TO ZERO 
AF = 0.0: BF = 0.0: DG = 0.0: DL 
Sl = 1.0 - SC 
FOR I = 1 TO N 

CT ( I ) 	 = 0 • 0 : EA ( I ) 0.0: F (I) = 
=FE(I) 0.0: F2(I) 0 • 0 : ST ( I ) = 0 • 0 

Q = "N" THEN 1570 
ELSE 1530 

0.0: LF = 0.0: NC = 0 

0.0 

NEXT I 
s = 0 .• 0 

S2 = 0.0 
REM SE T FIRST EXPONENTIAL 
NL = l 
EA (1 ) = AD ( l) 
I = 1 
IF Q = "Y" THEN GOSUB 2380 
REM START OF MAIN LOOP 
FOR I = 2 TO N 

AVERAGE TO FIRST ACTUAL DEMAND 

REM CALCULATE EXPONENTIAL AVERAGE , CURRENT TREND 
REM IF SMOOTHED TREND = ZERO 

THEN SMOOTHED TREND = CURRENT TREND 
ELSE CALCULATE SMOOTHED TREND 

EA(I) = (SC*AD(I))+(Sl*EA(I-1)) 

CT( I) = EA(I)-EA(I-1) 

IF ST(I -1) = 0.0 THEN ST(I) = CT(I) 


ELSE ST( I ) = (SC*CT(I))+(Sl*ST(I -1 )) 
IF NP+l >= I THEN 1920 

REM CALCULATE FORECAST VALUE 
F(I) = EA(I-NP)+((Sl/SC+FIX(NP))*ST(I-NP)) 

REM ACCUMULATE DEMAND > FORECAST OR DEMAND < FORECAST 
I F AD(I) > F(I) THEN DG = DG + 1 ELSE DL = DL + 1 

REM CALCULATE FORECAST ERROR VALUE 
FE(I) = F(I)-AD(I) 

REM DETERMINE LARGEST FORECAST ERROR 
AND SMALLEST FORECAST ERROR 

I F FE( I ) > BF THEN BF = FE(I) 
I F FE(I ) < LF THEN LF = FE(I) 

REM CALCULATE FORECAST ERRORS SQUARED, 
SUM OF FORECAST ERRORS , 

SUM OF FORECAST ERRORS SQUARED 
F2(I) = FE(I)*FE(I) 

S = S+FE(I) 
S2 = S2+F2 ( I ) 

IF F(I) >< 0.0 THEN NC 
IF Q = "Y" THEN GOSUB 
IF NL = 1 3 THEN GOSUB 

REM END OF MAIN LOOP 
NEXT I 
REM CALCULATE AVERAGE 

STANDARD DEVIATION OF 
STANDARD DEVIATION 

FOR I = 1 TO N 
AF = AF+FE(I) 

NEXT I 
AF = AF/N: IF NC = 0 OR 

= NC + 1 
2380 
2510: GOSUB 2300 

FORECAST ERROR , 
FORECAST , 
OF FORECAST ERRORS 

NC = 1 THEN SE=0: SD=0: GOTO 2030 
SE= SQR(ABS((S2-(S*S)/(NC))/(NC-l))) 

SD= SQR(ABS(S2/(NC-l)) ) 

GOSUB 2510 

REM OUTPUT RESULTS ROUTINE 

PRINT@64 , "SMOOTHING CONSTANT ="; SC 

PRINT@l28,NP;"PROJECTED TIME PERIODS" 

PRINT@256,"STANDARD DEVIATION OF FORECAST DISCREPANCY="; 

PRINT,SD 

PRINT@320 ,"STANDARD DEVIATION OF FORECAST ERROR ="; 

PRINT,SE 

PRINT@448, "DEMAND GREATER THAN FORECAST";DG;"TIMES" 

PRINT@512,"DEMAND LESS THAN FORECAST";DL;"TIMES" 

PRINT@640,"CUMULATIVE FORECAST ERRORS =";S 

PRINT@704,"LARGEST POSITIVE FORECAST ERROR =";BF 

PRINT@768,"LARGEST NEGATIVE FORECAST ERROR =";LF 

PRINT@832 ,"AVERAGE FORECAST ERROR =";AF 

GOSUB 2510 

CLS 

PRINT@912,"ENTER APPROPRIATE OPTION NUMBER" 

PRINT@320,"0PTION DESCRIPTION" 

PRI NT@389 , "l USE SAME ACTUAL DEMAND FIGURES BUT"; 

PRINT" DIFFERENT" 

PRINT@457,"SMOOTHING CONSTANT AND/OR PROJECTED TIME"; 

PRINT" PERIOD VALUES" 

PRINT@517,"2 USE DIFFERENT ACTUAL DEMAND FIGURES" 

PRINT@6 45,"3 STOP PROGRAM" 

PRINT@768,"ENTER OPTION NUMBER"; 

INPUT I 

IF I = 1 THEN 1470 ELSE IF I = 2 THEN RUN 1310 ELSE STOP 


Program continues 
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instructions for the program. 
The program will then ask for the number 

of time periods for which actual market de­
mand information is available; that is, the 
number of time periods for which historical 
data is present. Entering a zero for this 
question ends the program, while entering 
any other positive integer value dimensions 
the necessary arrays. 

An OM ERROR may occur if the value for 
this variable is too large. Using a 16K 
TRS-80, the maximum value for this variable 
may approach 250 with no adverse effects. 
If no error occurs, the program wi ll ask the 
operator for each actual demand value. 

After all the actual demand values are 
entered, the program will ask for the 
smoothing constant value. A positive value 
between 0.00 and 1.00 is expected. 

The number of projected time periods is 
the next request. This value must be a posi­
tive integer, one or above. This value, as 
well as the value for the previously entered 
smoothing constant, determines the ac­
curacy of the forecast. 

Finally, a Y or an N answer is requ ired if 
the user wants a tabular output of the 
various forecast values during the execu­
tion of the program. These values are impor­
tant if the user wants to see the intermedi­
ate results of the procedure. 

The program then commences its calcu­
lations. If your answer to the tabular ques­
tion is a Y, intermediate values during each 
time period for the actual demand, ex­
ponential average, current trend, smoothed 
trend, forecast demand and forecast error 
are displayed and frozen. 

Eventually, the final results of the pro­
gram are listed. These results include the 
standard deviation of forecast errors. 

The number of times the actual demand 
was greater than and less than the forecast 
value is also listed. The cumulative forecast 
errors, the largest positive forecast error, 
the largest negative forecast error and the 
average forecast error will also be listed. 

The operator can adjust the smoothing 
constant and/or the number of time periods 
projected into the future without re-entering 
the historical data by following the instruc­
tions on the last screen display. • 

2300 REM TABULAR OUTPUT ROUTINE 
2310 CLS 
2320 NL = l 
2330 PRINT@65 ," TIME ACTUAL EXPONENTIAL CURRENT SMOOTHED"; 
2340 PRINT@ll9, " FORECAST"; 
23 50 PRINT@l28 , " PERIOD DEMAND AVERAGE TR EN D TREND"; 
2360 PRINT@l73 ," FORECAST ERROR" 
2370 RETURN 
2380 NL = NL + l 
2390 PR INT USI NG Ql;I; 
2400 PRINT USI NG QN;AD(I);EA(I) ; CT(I);ST(I);F(I);FE(I) 
2410 RETURN 
2420 REM ERROR MESSAGE ROUTINES 
2430 CLS 
2440 PRINT " 0.01 <= SMOOTTHING CONSTANT <= 1.00" 
2450 GOSUB 25 HJ 
2460 RETURN 
2470 CLS 
2480 PRINT "NUMBER OF PROJECTED TIME PERIODS >= l" 
2490 GOSUB 2510 
2500 RETURN 
2510 PRI NT @960," PRESS > ENTER< TO CONTINU E" ; 
2520 INPUT QE 

2530 CLS 

2540 RETURN 

2550 REM INSTRUCTION OUTPUTT ROUTINE 

2 560 CLS 

2570 PRINT@l0,"FORECASTING BY EXPONENTIAL SMOOTH ING"" 

2580 PRINT 

2590 PRINT" EXPONENTIAL SMOOTHING IS A VARIATION ON A MOVING" 

2600 PRINT"AVERAGE FORECAST BASED ON A GEOMETRIC PROGRESSION " 

2610 PRINT " RESULTING IN THE ASSIGNMENT OF NONUNIFORM WEIGHTS " 

2620 PRINT" TO THE HISTORICAL DATA." 

2630 PRINT" THE REQUIRED INPUT PARAME TERS INCLUDE:" 

26 40 PRINT"l. THE HISTORICAL DATA ; I.E . PAST ACTUAL DEMAND," 

2650 PRINT"2. A SMOOTHING CONSTANT," 

2660 PRINT" 3 . THE NUMBER OF PROJECTED TI ME PERIODS ." 

2670 PRINT" THIS PROGRAM USES A TYPE OF RETROSPECTIVE " 

2680 PRINT" SIMU LATION TO EXHI BIT THE EXPONENTIAL SMOOTH I NG " 

2690 PRINT"FORECAST TECHNIQUE ." 

2700 GOSUB 25Hl 

2710 PRINT " IINPUT PARAMETER # l " 

2720 PRINT" NUMBER OF ACTUAL DEMAND PERIODS; I.E. THE" 

2730 PRINT " NUMBER OF PERIODS FOR WHI CH HISTORICAL DATA " 

2740 PRINT" IS AVAILABLE. " 

2750 PRINT"INPUT PARAMETER " 2 " 

2760 PRINT" THE VALUES FOR EACH OF THE AC TUAL DEMAND " 

2770 PRINT " FIGURES ." 

27 80 PRINT" INPUT PARAMETER # 3 " 

2790 PRINT" SMOOTHING CONSTANT VALUE . THIS VALUE MUST BE " 

2800 PRINT" BETWEEN +0 . 01 AND +l. 00" 

2810 PRINT"INPUT PARAMETER # 4" 

2820 PRINT " NUMBER OF PROJECTED T IME PERIODS IS THE " 

2830 PRINT" FORECASTED FUTURE TIME PERIODS . " 

2840 GOSUB 2510 

2850 PRINT"I NPUT PARAMETER # 5 " 

2860 PRINT" INTERMEDIATE OUTPUT IS AVAILABLE BY ANSWERING " 

2870 PRINT" ' Y' TO THIS QUESTION. " 

2880 GOSUB 2510 

2890 GOTO 1380 

2900 END 
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ACCEL/ACCEL2 SPEEDUPS 
TRS-80 Model I BASIC Compilers 

Table below shows the BASIC subset translated by ACCEL and ACCEL2 to machine code. 
Figures represent the minimum expected ratio of execution times, compiler to interpreter. All 
other BASIC statements and functions run at interpreter speed after compilation. 

• 

••••• 

Assignment (LET) 
Array Reference (1-dim) 
AND or OR 
Compare(< .etc) 
Add , Subtract. Concat 
Multiply I • ) . 
Divide(/) 
Re1erence to a constant 
FOR with NEXT 
POKE 
SET or RESET 
IF THEN ELSE 
ON expression GOTO 
Fu nctions 
VAR PTA 
USA 
POINT 
PEEK 
LEN 
MIDS 
LEFT$ 
RIGHTS 
CHA$ 
ASC 
CV! 
Flow of Control 
GOSUB with RE TURN 
COTO 
All other BASIC 
statements and functions 

INTEGER SINGLE DOUBLE STRING 

115 3.3 3.4 76 


35 78 66 34.5 

41 2.5 2.0 

30 t.6 1.4 4.2 

47 2.0 1.5 4.9 
3.3 2 0 t.5 
2.0 2.0 1.02 


69 65 54 2. t 

15 

82 4.6 3.6 

6.7 3. 1 2.6 
11 .1 3.0 2.3 7.6 
15. 8 3 2 2.8 

33 47 47 44 
11.2 3.7 2.8 
6.9 3.0 2.5 •52 4.4 3.5 

43 
4 I 
3.0 
2.8 
4 .7 

30 
28 

137 

204 


1.0 1.0 1.0 1.0 
ACCEL: For 16K TRS-80 Model I. Compiles boldface subset in INTEGER variable type. Compite­

time size 28t6 bytes. run-time size 256 bytes. Trade up later to ACCEL2 tor the price difference 


$44 .95 + .75 shipping • 
ACCEL2 : For 32K TRS-80 Model I. Compiles subset in all variable types. Compile-time size 
5120 bytes. run- time size 1024 bytes Local and Global options help control growthof the compiled 
code. Output save to Disk, Stringy/Floppy. TASDOS and most vendor DOSs supported Use ACCEL2 
during BASICprogram development for easy huge speedups. $88. 95 + 1.50 shipping 
TSAVE : Writes ACCEL/ ACCEL2 compileroutput to independent SYSTEM tape. $9. 95 

79 
Developed in Brrtarn !ALLEN GELDER SOFTWARE "" Mastercharge/Visa 

by Southern Software Box 11721 Main Post Office Ca add 6% 


San Francisco. CA 94101 


:1Sr'' TRS-80. TRSDOS tm Radio Shack 
··- Stringy/ Floppy Im exatron. inc. 

mu i: OJ ;J PA ij•Ii;tt:ti•.,*'Iij ;IJJ;(PlI 

$670.00 


$3500.00 


$875.00 

MODEL Ill 

M0 r .....p.\?>\..\:. 

1 f: ''~0~ p.\I p.\~., Keypad 


.... o -1056 


MODEL II 
MODEL II, 64K 

26-4002 

MODEL Ill 16K RAM, 

MODEL Ill BASIC 


26 - 1062 


WE ACCEPT CHECK. MON EY OROER, OR 
PHONE ORDERS WITH VISA OR MASTER 
CHARGE. SHIPPING COSTS WILL BE ADDED 
TO CHARGE ORDERS. DISK DRIVES, PRINT­
ERS, PERIPH ERALS. AND SOFTWARE -
YOU NAM E, WE' VE GOT IT. FULL FACTORY WARRANTY 
WRITE OR CALL FOR OUR COM PLET E O N ALL ITEM S SOLD. 
PRICE LI ST. 

C & S E LECT RONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
v" 145 (313) 439-1508 (3 13) 4 39-1400 

CI S ELECTRONICS MART IS AN AUTHORIZED TRS so• SALES CENTER STORE #A491 
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DISASSEMBLED HANDBOOK STEPWISE TRS ·80 MODEL IFOR TRS-80 
MULTIPLE LINEA R REGRESSION VOLUME 3- $18. POSTPAID INTERNAL MEMORYChapter I: Writing Disassembler Programs 

Chapter 2: High Speed Disassemblers 
Chapter 3: Spooling Theory & Practice 
Chapter 4: Port Encoders & Decoders 
Chapter 5: Writing Interrupt Programs 
Chapter 6: DI A Converters & Construct ion 
Chapter 7: A/ D Converters & Construction 
Chapter 8: High Speed Morse Code Program 
Chapter 9: Comm. Bulletin Board Systems 
Chapter 10: Radio Teletype From A to Z 
Chapter 11: Self.Programmed Learning Q I A 
Apprndi.x A : Volumes 1-2-3 combined index 
Appendix B: Vols. 1-2-3 Pgms. on Disk S30 

VOL UME 1-$/0. POSTl'AID 
6th priming 

VOL UM E 2-$15. POSTPA ID 
4th printing 

- GERMA N & FRENCH LANGUAGE EDITIONS­

RIC fl CRAFT ENGINEERING l TD. 
Drawer 1065, Wohmedo In dustrial Pork 
Chautauqua, New York 14722 
phone (716) 753·2654 for COD orders 
!US funds: add $4.50 overseas airmail) v 276 

YORHlO 

4s2v BASF-DPS 

WORLD STANDARD TAPE 

DATA 
TRAC 
C-10• 

• 	 PROFESSIONAL 
5 SCREW SHELL 

• MONEY BACK GUARANTEE 
• 1 DOZ. BULK PACK, $10 

SENT POSTPAID 
Calif. residents add 6% sales tax 

YORH 10Computerware 
24573 Ktltndge SI Oepl M Canoga Park CA 91307 

32K RAM 
PLUS ....... ... .... .... ............... ... s11 .9s 

You get the t6K kit described above plus 8 additional RAMs. 

C-10 TAPES ...... ............ .. .. s.59 

You gel computer quahly, low notSe C-tO blank cassenes with 
labels. Add .t3 ea tor plastic storage cassene box. 

SOFTWARE: 
=C1~;:~y TEST 1.1. The..b.e:t .lesl . . t~ .ti~d "!lake$;.~~ 
NEWBOOT 1.2 Press a single key to load and run youl direc· 

~~~g~:~i;~·G~:;~z~'. Tr~~~~~g;~~;e . Ae~~0'lfadsd~~~:ciuis~~~I~ 
mand, etc. tor 1or more drives .. . . S19.95 
MEOICAL FOAMS 1.2 The text editor wilh prepared ollice 
forms as patient history. surgery. elc. Saves the M.D. much 
time. Amuch used program by the surgeon .. ...... . $49.95 

MaslerChargeand Visa Cardholders 

T1l1phon1 (117) 241-3771 


or send check or money order to: 

Olgilll OltJ SuJPlr 


P.O. 8015061, Fort worth.Tull 71108 ,...3,3 
(Order now, prices may change next month) 
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Fast Compiled Machine Language 
Comprehensive Data Base Manager 

•· Transformat i ons 
• Lags 

Designate Any Variable A s D ependent 
At Run T ime 

Descriptive Statistics 
Correlation Matrix 
ANOVA T able 
Partial Correla t ion Coefficients Each Step 

Fu tu re Releases Are Upward Compatible 
And Include: Factor Analysis, Time Series. 
L inear Programming 

For 2 Disk, 48K TRS·80® , With Line Printer 
Write For I nformation On Other System 

Configurations 

Price $89.00 - Docu men ta t ion On ly $10.00 
Visa And Masrer Charge A ccepred 

Barstrann Corporation - Dept. A v 201 
P.O. B ox 265 M id City Station 
Dayton. Oh io 45402 

IT'S HERE! 

A POWERFUL 

EASY TO USE 

SMALL BUSINESS 

INVENTORY 

PROGRAM 

•Menu D riven • Easy Editi ng (8 Fields) 
• 	 Scroll Display Forward & Back Items in 

M emory 
• Paper Print Out (With Total Cost) 
•Holds & Dumps up to 150 Items O n Disk 

Ver. 250 On Tape Ver. ( 150 Per Disk 
Filename) 

• 	 l nst r ing Search Description & Supplier+ 
3 Equali t y Searchs (Totals A ll Costs) 

• Sorts I t ems by Number 
Disk + Tape Ver. $99 - Tape Ver. $49 


Reg. TRS 80* (48K) M o d el I 


v239 JOSEPH BROTHERS 
7311 Van Nuys Blv. Rm 5, Van Nuys, Ca 91405 

Demo By Appointment (2 13) 994·2193 
*A Trademark Ta ndy Corp . 

LEARNING TOOLS 

• Spelling Primer 
• Vocabulary Builder 
• Crossword Generator 

EACH PROGRAM FEATURES: 
• HUNDREDS OF WORDS 
• GRAPHIC SCORING MONITOR 
• PROGRAMMABLE SPEED CONTROL 

Each Program Available In 4 Levels: 
Grades 1-2; 3·4; 5·6; 7·8. 

(Specify Grade) 

16K - LEVEL II 
$ 6.95 each - any two for$ 9.95 

DYNATEK INFO. SYSTEMS 

586 CONCORD AVE. 


WILLISTON PARK, N.Y. 11596 

v 253 ''Quality Software at Affordable Prices" 

Wan! lo incre•se memorr lo 32K, inside the ker· 
board unit with NO hpansion Interface n"d•d' 
Just plug l h• INTERNAL MEMORY inlo lhe RAM 
sotko ls 1ns1d• lhe IRS· 80(NO SOLDERING), and 
you '•e done ii! ll's lhat usy now! Assembled 
and lesled: Ppd. in Cont U.S.: gumnleed for ONE 
YEAR: CUSTOMER SERVICE YOU CAN COUNT ON! 

S4).50 less RAM 

RAM chips a.ailable: wri le tor currenl price 
send SASE for tree brochure 

HOLMES ENGINEERING 
6246 Wesl 3705 Soulh VIS4" 

S•ll LakeCily, Utah 84120 -
(301)967·232 4 

,,.401 

Exact Replacemenl 

TRS-80* PRINTER RIBBONS 
or CARTRIDGE RELOADS 

(HEAVY INKING· LONGER LIFE) 
TRS-80# CENTRONICS# PRICE I PACK 

LP I (26·1413) #779,700-704 11 .00/3 PACK 
LP II (26-t4t3) #730 11.00/ 3 PACK 
LP Il l or V (26·t4t4) 9 .00/ RELOAO 

Ill IYOU INSERT IN CARTRIDGE) 18.00/ 3 PACK 
LP IV (26· 1413) #737 1 t .00/ 3 PACK 
LP VI (26·t 418) 9.00/ RELOAD 

VI (YOU INSERT IN CARTRIDGE) 18.0013 PACK 


NEW tor the DAISY WHEEL II 


M ult l·Strlke"Carbon Film (26-1 419) 21.0013 PACK 

Mult i·Str Carbon Fi lm Reload 15.0013 RELOADS 


New Long·Lite Fabric Reload 9 .001 RELOAD 


SEND PRINTER NUMBER and/or 

OLD CARTRIDGES (for Reloads 


MQUtl II 8 ' GAME Dl:>L:> 
VOLUME I VOLUME 2 
Biorhylhms, Trap Ugly, Bingo 
Concentration Towers, Blackjack 
Rip Cord, Yacht Sea Farkle, Chomp 
+4 More $24.95 per volume +5 More 

SEND CHECK or MONEY ORDER TO: 

BCCOMPCO v237
Box246 

Summersville, Mo. 65571 
417 932·4t96 ' TANDY CORP TM 

S[]FTWflPiE • 
• LA~ TH: . 

S"l'ROGHJ\l.t HEVTEWS FOR THE "BO ' 

your software dol l ars . 
START qetting timely, complete , under-
Standable, ob)ective , .:rnd c r itical 

software reviews . Subscribe NOW t o the 
SOFTWARE CRITIC . Published b"i'-~onthly, 
charte r subscript i on on ly S9 per year. 
(Regular $15 . 00) Canada and Mexico 
$18 .00 , olhers $24.00. Unused port ion 

refunde d if you 're not s atisfied. Send 
check o r money order for $9 to : 

~i:.Qf. wasting 

SOFTWARE CRITIC $~/
P . o. BOX 3CH~· UN l VERS I TY PARK, 

NEW MEX I CO 88003 
 lf Pi~ 

*cur rently MOOS I & 1 II ... 220 



UTILITY 

Double check the accuracy ofyour 
ASCII disk dumps with this feature packed utility. 

William B. Everett 
14645 NE 34th St. C-24 
Bellevue, WA 98007 

Compare 'is a program that 
compares two BASIC pro­

grams stored on disk to ensure 
they are identical. It was written 
to guarantee the accuracy of a 
load input from tape and stored 
in Level II BASIC in ASCII (SAVE 
" file name",A) format. The pro­
grams should be saved under 
different name. 

Features 

The features of Compare are 
as follows: 

•Compares two programs 
stored on disk in ASCII format 
(lines 190 and 270). 

•Lists unequal lines by line 
number (line 270). 

•Lists the total number of 
lines in the program (lines 220 
and 240). 

•Lists the total number of 
characters in the program (lines 
220 and 250). 

•Execution terminates if a 
line number appears in one of 
the programs being compared 
and not in the other (line 260). 

•If one program has more 

lines than the other, an error 
statement is printed (lines 170 
and 180). 

•Execution will terminate if 
more than 10 lines are unequal 
(line 270). 

•If the same program name is 
entered for both programs, 
Compare counts the number of 
lines and characters and lists 
their totals (lines 120 and 130). 
•Checks that both programs 

being compared are stored on 
disk in the ASCII format (lines 
200 and 210). 

Side by Side 

The program briefly explains 
what it does and then prompts 
the user to enter the names of 
the programs to be compared. 
The program runs by itself. It 
lists a running total of the 
number of lines and characters 
read and the number of the line 
currently being compared in the 
program. 

The only caution to be ob­
served is that the program must 
be allowed to run until it fin­
ishes. If the break key is used to 
stop execution, the files being 
read from may not be closed. 

Compare reads the program it 

Compare 

is comparing line by line from minutes to compare two 13K 
disk. It will take about four programs.• 

4 0 CLS :PRINT@l28 , TAB(20) " PRoGRA/1 COMPARISON 
·so PRINT@2S6 ' "THI S PROGRAM CPMPARES TWO BAS I C 7PRoGRAMS 

THAT HAVE BEEN STORE D 
60 PRINT"ON DISC IN THE ASCII FORMAT . IT LI STS UNEQUAL 

LINE S BY NUMBER. 
70 P RINT" IT ALSO WILL T ELL YOU THE TOTAL NUMBER OF CHAR 

ACTERS AND LINES 
80 P RINT" CONTAINED IN A PROGRAM . 
9 0 PRINT @640,"DEPRESS ENTER TO CONTINUE" ; : INPUT A$ 
100 CLEAR MEM/3 
110 F$=" IS NOT STORED IN ASC II FORMAT. PROGRAM TERMIN 

ATED!" 
120 CLS:PRINT@l92,"WHAT I S THE NAME OF THE FIRST PROGRA 

M"; : INPUT A$ 
130 PRINT@3 2 0, "WHAT IS THE NAME OF THE SECOND PROGRAM "; 

:INPUT B$ 
140 OP EN "I", l , A$ : OPEN " I ", 2 , B$ 
lSO CLS 
160 IF EOF (l ) AND EOF(2) THEN CLOSE: PRINT@768 ,"COMPARI 

SON COM PLETE ": END 
170 I F EOF(l) T HEN CLOSE: PRI NT@768 ," THE LAST LINE I N " 

; A$;" HAS BEEN REACHED" : PRINT B$ ;" HAS ADDITIONAL 
LINES REMAINING": END 

180 IF EOF(2) THEN CLOSE : PRI NT@768 ," THE LAST LINE IN " 
; B$;" HAS BE EN REACHED": PRI NT A$;" HAS ADDITIONAL 
LINES REMAINING": END 

190 LINE INPUT# l , C$ : LINE INPUT#2 , D$ 
200 IF VAL(C$ ) =0 THEN CLS : PRINT@Sl2 , A$+F$ : CLOSE : END 
210 I F VAL(D$ ) =0 THEN CLS : PRINT@Sl2,B$+F$ : CLOSE: END 
220 A=A+l: B=B+ LEN(C$) 
230 PRINT@l28 , " LINE NUMBER CURREN'r LY BEING READ FROM "; 

A$;TAB(SO) VAL(C$) ;" 
24 0 PRI NT @2 S6 , "TOTAL NUMBER OF LINES READ"; TAB (S O) A; 
2SO PRINT @38 4," TOTAL NUMBER OF CHARACTERS IN "; A$ ; TAB(S 

O) B ; 
26 0 IF VAL ( C$) <>VAL ( D$) THEN PRINT@S l2, "LIN E NUMBERS AR 

E DIFFERENT STARTING WI TH LINE";BAL(C$) ;"IN "; A$ : P 
RINT"THE PROGRAM HAS BEEN 1'ERMINATED." : CLOSE : END 

270 IF C$<>D$ THEN E$=E$+STR$ (VAL(C$) )+" ,": PRINT@640," 
UNEQUAL LIN ES "; E$ : X=X+l : I F X>lO THEN PRINT@7 68, 
"MORE THAN TEN LINES ARE UNEQUAL THE PROGRAM I S TE 
RMI NATED": CLOSE : END 

280 GOTO 1 60 
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HARDWARE 

A new expansion bus proposal. 

TRS-80 Bus Conductor 

L. Joseph Fox 
1043 La Paloma Terrace 
Panama City, FL 32401 

For two years I have been 
waiting for a standardized 

TRS-80 expansion bus configu­
ration, so that my hardware proj­
ects will simply plug in. Since 
Radio Shack locked the data 
bus inside the expensive expan­
sion interface, I decided to 
strike back by introducing the 
EXPANSION-BO, TRS-80 expan­
sion bus. 

As with any standard, there 
should be several advantages­
cost, compatibility, expandabili· 
ty and simplicity. One advan­
tage of this expansion bus 
would be the use of standard 
44-pin card edge connectors. Al· 
most everyone has 44-pin card 
edge connectors: Radio Shack 
stocks them in their stores. 

Another advantage is that 
this system will allow the use of 
prototyping boards, such as the 
Radio Shack 4.5 x 4.5- inch 
board and the Vector 4.5 x 4.5 
and 4.5 x 9-inch boards, which 
can also be wire wrapped. There 
are also those of us who like to 
etch our own boards. There are 
several companies offering 
standard card cages which 
neatly accommodate the stan­
dard 4.5 inch, 44-pin double sid· 

ed boards. By using a power dis­ ply problems are simplified. 
t ribution method of supplying Since the power supply fur­
± 8 volt and ± 12 volt buses and nished with the computer is al­
regulating needed voltages on ready operating at its limit, and 
the interface boards with three the bus chip load is near maxi­
terminal regulators, power sup- mum, the data and address bus-

DATA BUS OR!V ERS ARE 7436 7 ALL OTHER BUFFERS ARE 7407 

OUT 

iEST 2s D--.-:c:'=:< >--+----~ 

RO l'L)-1r-===--+-l 

~ 19D--<>-==::._---I >--'----­
iNTiK 14 

INT 21 i::::;::----,.----I >-~----------------1
Wi'il' 33 

Figure 1 

es should have buffers. Reliabil· 
ity can also be improved with 
the use of active termination on 
all signal lines, so that noise 
levels can be reduced. 

Future expansion can be 

t 

~ 
g 
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--STOCKMARKET-.. 

1,..,~::~~~~!~!.~:~DE I 
lnn. _"l a\ little a~ SI(()(). o r a~ littlt• a~ $100 1x·r munth. 
Tht> potential i'i tht"rt' to Uoublc that im·t.,,..lml'nt within 

12. 24. or 36 month"". Th-.· \tock \Clt..'<.·tion and lht.· buylsdl 
<lt.."(_·hinm an..· tht· kc.•\ 

\ \ 't..· lrn\l' thl· finanl:ial manajtcmcnt t•omputl·r pro~ram... 

for ~Oii , 


Throu~d1 thl'U,t.'o£~our THS-KO' l .l·vd II homeco1nputer 
and the COMPUVEST progn.11m. you can determine the 
\tock~ in whic.:h to imt.'\l and \du:n to buy and sell. 
Thl' Grnham lka 'li1<.'k \l'lt'<.:tion c rit('ria pro~ram- I U 

<:rikria for a 'hx:k hu~ dt.'Ci,i1111 ···-···----·---------·SI0.00 
COMPUVEST l.111np Sum l n,·t~tmcnt ProJ.!ram- L111np 
...11111 ill\'t•,tmt•nt approad1 for thP .\mall :;;tock invt..-sto r 

--------········· ........ ··············-··-··········-···-- $12.50 
CO~IPUVEST ~1011thly 111\'C.\tmcnt Program-~1on thl y 

inn:.... tmcnt a ppmad1 for the o;rnall i<itoc·k invc...,lor---512.50 

All Thrl't' Pru~rum-.·--·-------··-----·--···· ·· ········---$30.00 
For in formation or to order ('a.l<i~t tc tape proj.!:rams wri te: 

LCO~~~,~b~r~!:d IN~:s J

Dayton, Ohio 45424 


·A Registered Trademark of Radio Shack. 


$ul>scT~
Prob ? 
80 Microcomputing does not keep 
subscription records on the premises, 
therefore calling us only adds time 
and doesn't solve the problem. 

Please send a descript ion of the prob­
lem and your most recent address 
label to: 

80 Microcomputing 
Subscription Dept. 
PO Box 981 
Farmingdale, NY 11737 

Thank you ana enjoy your subscription_ 

TRS-80 Model I and 
Model II Programs 

MULTIPU REGRESSION 2. 1-A disk l>ased package of 
chc:'llned programs chat permlls model est imation using 

thou~nds of observc:'ltions. user specif ied transfo rma­

t ions. X·Y plo1s, formatted for screen or pr inter 

. . . . . . . . . . . . . . $4 5 .00 
Linear Programming. .. .. . $39.95 
0- 1 rrogramming..... . . ......... $39.95 
Transportation Algorithm. . ~39.95 

Heuristic Line Salancing. . . S39.95 

Stac. rack-medium. mode. mean (avg.. hc:'lrmonic. 

geometric). variance. histograms. Tes1s (T.Xi.f .) one 

variable regression. one and two-way ANOVA. S24.95 

Differential equc:'l1lons-6 me1hods.. ...... .. ~39.95 

Queuing Stat istics.............. .. . . . ... .. . S18.95 

LOWERCASE MO D-Includes excellent documentation 

+ all p<4rts (nothing else to buy). comf)<'tible wi th Elec ­

tric Pencil.......................... ..... S 14 .95 

...-See List of Advenlsers on pege 306 

g;~. ff!Hf!TfHT~ff!!Hfi!HrtlH!!fffiHffiH!!!f~jHffn}:g 

l "Faqta.§tic ~w "roo/I 
•.:: for -·-· 

~~ CVoice~yritJi~is ~j~ 
~~: NO EQUAL ON THE MARKET ~j~ 

This peri pherol odds high quality 
communication to the following: 

-· 

TRS-80 

S-100 Bus systems 

Other 8 bit processors 

The TLP-52 con give: 

High quality speech 
(up to 800 w ords) 

Phonetic speech 
(unlimited vocabulary) 

Software generated speech 

Voice recognition 

From $200 

For more information contact: 

~~ (lieCLeaT"llJng'Place 
5620-176!h s.w 

Lynnwood, Woshington-98036 

MTS OFFERS A COMPLETE 
EDUCATIONAL PACKAGE FOR 
STUDENTS AND TEACHERS OF 

ENGINEERING 
MATHEMATICS 

STATISTICS 
DEVELOPED BY DR. S. W . TURNER 

FOR THE TRS-80" 

CLJRVFJT De1erm1nes coefficients for aU polynomials up to 
l41h degree through large no ol da1a pomlS (hmi1ed by memory5'ze). 
Data poma may be input lfl any order Program 1abulatescorrelatJOn 
coefficients IOf select.on of bes1 fi1 

CLJRVPLQT Rop>dly plot$ ne••iy •ny "'"defined 
func: 11on UM!r controls range oi X & Y and program labels both axes . 
Easy to use. 

~ POLYSOLV Solves any 
polynomia l of any degree for n11 roots, mcluding real and imaginary. 
Program uses 1ti;?rat1ve procedures which automaocat~ vary starling 
point 10 handle any equalion. 

Any of thl! above programs on· 
cassetre for 16K LVll 16 95/ 2 for 29 Q.'i 
formated disk for 32K. 48K disk 19.95/ 2 for 32.95. 

BONUS PACKAGE lo• d,,K usm All 3 
prograrns prOVtde a poo,werfut lool for data analysis or instruchon. 

Useful for slt\dn bu5'ness.es. schools. colleges, personal use All three 
program on forma1cd disk. on)y . • . • . . . . . . . . . . . . . . . . ... 39.00 

/NDEX-80 fm ohe senous TRS.80' """ - ...,. hou" ol 
searching - r~ Hairches all 1980 16wesof '80 Microcornputing"t 
for k4?y\'IOC'ds or sub,ects 356 attK:tes & r~le\V5 wuh nearly 2000 
sub;ecls s1ored. lnc~des alphbbe:tK:ail index of keywords/ subjec1s. 
J verSIOtlS' specify 
161< LVll CbSHtte. 32K or 48K cbsk ... '.. . . . . . . . • . . 19.95 

Mail or Phone 1904) 897-3741 
FL. residents~ 4%sales tax 

Foreign orders add $2.00 • 
MICROCOMPUTEH TECHNOLOGY AND SOFTWARE 

THE 

QUIZ 
MOVIES 

.,-EL.EVISION 
SPORTS 

NEVe:A EVER REPEATS 
GAMES 

HUNDREDS OF QUESTIONS 

3 LEVELS - PERSONAL. 
SCORE PEA GAME 

ENTERTAINS ANY AGE 

TRS-80-16K LEVEL II 
Acodomy Awords I Fomous Movies . . • $ 9.95 
Emmy Awords I Fomous TV Shows ... . $ 9.95 
Pro footboll I Boseboll Records ..... $ 9.95 

ALL $ 19.95 

( ouARP PUB'S) 
P.O. BOX 7416 
OXNARD, CA. 93031 

~~ ' 'I J
%en you buy your 
11r~ TRS-80TM equipment! ~.:1.e u~ 1
our toll free number to 

~ ch=~~·;~~'~.b.'~:~:,~•Y I 

l~:~;:;;;:;:::~J
•
~ .· .·. --- ··. · .,

--- • • • • # . -.: • 

~- .. . ,. ' · _ ·•. • .•to.~. u . 
,­

~ It t'7, :JI 148 

:--.- SALES COMPANY 
• :f, 1412 WEST FAIRFI ELD DR. 

~ P.O. BOX 8098 PENSACOLA FL 32505 

.L. 904/ 438-6607 • 

· · nationwide 1-800-874-1551 ~~l 

· ' •-;~,~~~~f..~~~'il.f:,iv~J}tMM~~li~
~ . ~J'~~~'"·~7·:~M~-i. ,, ..~.'"-~"°pji 
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achieved by placing an end con­
nector at the end of the board in 
the TRS-80 bus format, allowing 
for the chaining of two expan· 
slon motherboards if necessary, 
or placing the Expansion-SO be· 
tween the CPU and the Radio 
Shack expansion interface. 

Another advantage can be 
realized if a 40-pin card-edge 
jumper assembly, such as the A 
P Products PIN 924065-36-R, is 
connected to a 44-pin connec· 
tor. This will make a neat con· 
nection for a single board proj· 
ect, or will temporarily connect 
one of several boards such as a 
PROM programmer. 

The only disadvantage to this 
system is the fact that Radio 

Shack does not support it and 
no commercial interface boards 
are presently available. How· 
ever, I would bet that after a 
standard expansion bus has 
been established, there will be 
many. An expansion bus is sold 
under part number GPA-80 by 
Electronic Systems in Califor­
nia. When I called for informa· 
lion on the pinouts, it was not 
avai lable. 

By placing a standard in pub· 
lie domain, anyone can make 
and sell motherboards. The bare 
board should be priced at $10.00 
and by using junk box edge con­
nectors and parts, the unit prob· 
ably can be built for less than 
$20.00. 

The 44-pin assignment is s im· 
pie. First, the standard 44-pin 
identification of 1-22 and A·Z is 
discarded, and re-identified in 
the TRS-80 format (1-43 and 
2-44). Next, pin 41 is assigned 
- 8 volts, pin 42 is assigned + 8 
volts, pin 43 is assigned -12 
volts and pin 44 is assigned + 12 
volts. This allows the use of the 
pin identification, found in the 
TRS-80 manuals. Also, the pow­
er supply voltages are assigned, 
starting with the lowest voltage 
to the lowest pin (#41) of the four 
extra pins. 

The data bus is buffered both 
ways, but the address bus and 
other signal lines are not. The 
data bus drivers are three-state 

output devices and their outputs 
are high impedance until t he en· 
able inputs are pulled low. When 
either the RD* or IN * outputs go 
low, the tri-stated data buffers 
are enabled by the AND gate 
(IC1). Similarly, if either the 
OUT* or WR* go low, the other 
AND gate wi ll enable the data 
bus buffers for output. 

This version was chosen be· 
cause I did not plan to use Direct 
Memory Access (OMA) from the 
motherboard, as required by the 
Radio Shack screen printer. 

The computer outpu ts of 
CAS* , SYSRES*, RAS* , and 
MUX* , are not shown in the 
schemat ic but are wired the 
same as the WAIT* output. • 

™TASSO color 
From the January 1981 issue ol the CSRA Compute< 
Oub newsle · 

future issues. 

There was some amusement at the Novem· 
ber meeting when the Radio Shack repre· 
sentatives stated that the software in the 
ROM cartridges coold not be copied. This 
month's 68 Miap Journal reported th ey had 
disassembled Ch e programs on ROM by 
covering some of the connector pins with 
tape. Theypromise details next month. Never 
teU a hobbyist something can't be donel This 
magazine seems to be the only source so far 
of ledinical informations on the TRS·80 color 
computer® . Devoted to SS·SO 6800 and 
6809 machines up to now, 68 Micro Journal 
plans to include th e TRS-80 6809 unit In 

NOTE: This and other interesting and needed artides 
for the Radio Shack TRS-80 color compute<"'are being 
1nduded monthly in 68 Micro Journal-The Largest 
specialty oomputer magazine in the wor1d! 

68 MICRO JOURNAL 
301t Hernffl A09d 
HtXSON, TN 37343 ,/ 9 1 

'~" Orden-Add:
Nit IMfl 135.00iY., Surf9C9 1 12.00/5-t 


1.y_,. l1L50 2--Y.n 132.50 

:) Y..,. ......$0 


C....O. I ...dco Md S5.$0 Per y _, 

toUSA~Rete 

·~If i t' • because you can't find a decent ay• t e111 to 
handle che c king a c count• on a TRS- SO* Hodel I , t he n 
you .ay need HlCllOCHEOC.-80. Wi th HICROCHECK- 80 you 
enter check• and de poeiu on the keybo•rd, etore 
the• on diek, e utoa1.tic a lly reconcile bank. ttate ­
meota, and aaintain • co•plete clear e d check file. 
Ea ch check is given an expen1e categor y , pe rmitting 
retri eval by category, month , any combina tion of 
the two , o r i n detai 1 . A summary o f e xpe n1e cate­
go ries h also included . 

HlCROCH£CK-80 1a e aey to 1.1•e , 'W'ell docWHnted, and 
FAST! Mll ch ine language programs , and a eyete• d e­
eigned to eliminate sorting. pr"ov i de i nc redible 
ef! i ciencies ove r convent i onal techniquu. The 
package ta pe rfec t for pe rsona l o r aiaal l bueine•• 
uee , and req ui r u 32K plu• one disk. 48K end 1 
printer unlock the eyeu• ' t full potential . 

Why not t hrow a wa y your check.book 1 , a nd let the 
comp uter do the arithiDetic and r ecordkeeping for 
you? $)9. 95 po1u ge paid . Send check or writ e 
for de t a iled i nforution. (Specify memory eize . ) 

,....267 
1110 WEST 4 lst STREET 


LA GRANGE, ILLINOIS 6052S 


SUMA HICROWARE 

• A Trademark of Tandy Cor poration. 
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word processor 
diak- b&a•d .,.,o...-d proc•awor 

mini Sc B +PT• 

on1y • 1 7 .~o 

• euy-to-\JM, tn9nU-lik.9 COITWMnd t able 
• •tore/ retrieve t ext fut u.ing your d i •k 
• OPPER and lower aH at printtw..t or 

• •upport for lower cue modifie&tion• 

• Hlectabl.e m&rg ln with automatic mnt.ring 
• optional justification, page nuni>el'ing 
• 	 flnibl• ed iting: g lobal uarch and nplaat 
• in•ert / delete/ d\Mg• l ine or cf\aracter 
• plu. m1r1y more. • • 

( k'4' Model 1, Level 2 • yWt91'M, 1 diwk 32I nd.n, > 

ORDER by KAIL Cc:twdt1MO,VJSA,MCJ or 
CHARGE IT on OUl' 24-hour phone 
OYer'Haw: pl••H &dd t4.oo for air mail 
M.J', rHidenh pl••M add 5'\. tu 

V'248micrGdome 
P.O.Box392, o.tMle,HewJelwy07834 USA 

(201) $2?-355' 

LISP 

INTERPRETER FOR THE TRS-00· 

SEE THE AUGUST, '79 ISSUE OF 
BYTE TO FIND HOW EASY IT IS TO 
USE LISP. 

• 	 INC LUDES MORE THAN 30 
FUNCTIONS Sc PREDICATES. 

• 	 CODED FOR HIGH-SPEED 

O PERATION. 


• 	 FULL ARITHMETIC CAPABILITY. 

• 	 USER'S MANUAL. 

• 	 S U PPLIED ON CASSETTE FO R 1 6K­
64K LEVEL II. 

SEND $50 IN C HECK OR MONEY ORDER 

TO: 
..-259 

CYBER INNOVATIONS 


WORLD TRADE CENTER 


P. o. Box 58657 


DALLAS, TEXAS 75258 


•TRADEMARK OF TANDY CORPORATION 

II (hedor 
Money Order 

FOR RADIO SHACK 
TRS-80™ 

MOD.I, LEVEL II 
COMPUTERS 

~K19gs 
CASSETIE 

TRS·BO is a registered trademark of Tandy Corp. 

Save time, guesswork. Program takes income. 
deductions , cap. gains, etc. and computes adj. 
gross income, s.e. tax, FICA and taxes due. 
Great for year-round tax spot check, too! 
STOCK CHARTING. Let your computer 
draw your chart . BK 15.95 
TAX INFO. F ILE & BUS. MILEAGE BK 10.95 
Acid $4 for d isk 
MAIL LIST, LABELER. Disk only 32K 24.95 

inc. d isk 

BAP$ 
Acid $ 1.50 handling 

SOFTWARE .,-1 52 
6221 Richmond, Suite 220 
Houston, Texas 77057 
7B3·3433 

Box l ()(X) sheers 9 1h-x ll-(sheer size 8 1h· io: 11 ·) rroclor 
feed t 15 lb ~onomy computer poper SI I 95 ... S2 sh1pp1ng 

Box 750shee1s91f.i· x 11 • (shee1 s1ze81h·· 11 ·) troc·or feed 
120 .b economy #2 Bond computer pope· S11 95 
+ S2 sh1ppmg 

Bo,; 750 sheel s 9 111 " lt.. 11 • (sheet s•ze 8 111 ·I( 11")11oc1or leed 
1'20 lb High Quality # 1 Bond Yo11t h Watermark compu!ef 
paper . $14.95 + Sh hopp•ng 
Bo.wi J0()0 15/16"xJ1h• 2 OCIOSS lfOCfOI feed a ·co•r1e1 
add ress tobels .SS.95 + $1 50 sh1pp1ng (One across 
ovoilob-e. specify whi<h) 

Box 700 6 · x 4" con1 .nuous pos•cord stoco:. 1roc101 leed 
Blank wh1:e. yellow. green (specify) S13 95 + $7 sh1pp1n9 

Box 300 SCIS (900 shceisi 9 111 - )I, 11 - (shec! size 8 1h .. "' 11 H) 

3 pon carbon copy style 1roc101 feed paper $1 3 95 
t S'2 sh1pp1ng (2 port o lso ovo1 tob e 400 seis 

S 13.95 + Sh hoppongl 

Catalog available check(..- ) reader service number 

..-240 Computer Forms• (616) 429-7922 
5588 Caribou, Stevensville, Ml 49127" 



NEW PEN737 	 LNW COLOR Computer Kit DISK DRIVES - Compare ! ! ! ! 
FINALLY • THE ULTIMATE IN $599.00 RELIABILITY I FEATURES I WARRANTY 
WORD PROCESSING FROM COMPUTEX PRICE I DELIVERY 

Includes all components to assemble the LNW Color Computer Computex olfers the best of all with TANDON Disk Drives 
including: High Resolut ion Video Ram and ~6K user ram.Superscripts I Subscripts I Underlines I Elong11ed printing I 	 Warran ty : 120 day repair I replace warranty
Keyboard, and Level II compatible Roms. BOLD face type and many other features can now be Reliab ili ty 8000 hrs . mean time between failure 

accomplished with your TASSO computer, Electric Pencll, CUSTOM CABINET FOR LNW COLOR COMPUTER Features: 5 m.s. Track to Track Access Time 
Centronlcs 737 Printer and our new PEN737 program. ANO EXPANSION l / F . . . . . $149.95 Osec. Head load t ime (no solenoid either !) 

Single or Double Density Capabili ties
PEN737 progr1m (1vall1bl• on dlokor cauette). . . .$29.95 CUSTOM CABINET FOR LNW EXPANSION llF, 40 I 80 Track • Single & Double Sided 
WtMn purchaMd with Centrvnlco 737 printer . . ...... . $19.95 ANO DISK DRIVES . 	 . $ 99.95 M aintenance Manual Provided with drive 

We also stock a complete line ofcomponents tor both the 
LNW Color Computer and the LNWSystem Expansion at 

NEVER UNDERSOLD PRICES TM100-1 Single headed 40 track disk drive, unformatted double CENTRONICS 737 PRINTER 
density storage = 250 KB 

Special ............ . . . $750.00 	 TRsaotm Storage single density = 102 K B Double = 

\84KB 

FEATURES: Fan told, rotl and slngte sheet paper handling • Bare d rive $225.00 Withcase/supply $299.95 
True underlining capabilities • Superscripts and Subscripts • 
True UPPER & lower ease • 80 or 132 column llnes • Fast 80 
cps printing • Paper forward and reverse switch • Supports 10 
and 16.7 c.p.i TM100·2 	 Double headed 40 track drive. unformatted doub(e 

density storage = 500 KB
TRS80 MODEL I or MODEL Ill PRINTER CABLE . . $29.95 TRsaotm Storage sing le density = 204KB, Double = 
18K MEMORY EXPANSION KITS FOR MODEL I ANO 367KB 
MODEL Ill SYSTEMS Bare drive$345.00 With case/supply $419.95 
S35.951klt 2·5kit• $32.951klt 8 up $29.951klt 

LNW EXPANSION l l F i nd COLOR COMPUTER KITS TM HXl·3 	 Single headed 80 track drive, unformatted double 
density storage 500KB 
TRsaotm Storage single density : 204KB, Double = 
367KBCOMPLETE LNW Bare drive $375.00 With case/supply $449.00 

EXPANSION INTERFACE 
. . ........ . . ..... . . . . $249.00 TM100·4 Double headed 80 track d rive, unformatted double 

densitv storage : 1.OmB 
Includes all components, sockets, and hardware lo bulld the TRS80 is a registered trade mark of Radio Shack TRsaotm Storage single density : 408KB, Double : 
complete kit. Does not include the relay for dual cassette, cabinet Certified Checks, Money Orders 	 735KB 
or Ram. Orcall to arrange direct wire transfer 

Visa and Mastercharge accepted, add4 % to order. Bare drive $475.00 W ithcase/supply $549.00 
Personal or company checks require 2 weeks to clear. 

RAM MEMORY $29.95118K WHEN PURCHASED WITH LNW 

2 Drive Disk Cable . . $24.95 
4 Drive Disk Cable . . . .. ... .. .. . . . . . . . .. . . $34.95 
Drive Extender Cable . . . . . . $13.95.,,392Complete CPT Systems with disk COMPUTEX 

drive, 32K Ram, RS232 and 15502 Highway 3, Suite 715 
Custom cabinet as low as Webster, Texas 77598 MODEL Ill DISK DRIVE KITS 

Complete kit Installs in minutes. Interfaces any Tandon disk drive$799.00 (713) 488-8022 to your Model Ill , Detai led i nstruct ions included . . .. $429.95
(CALL FOR QUOTE) 

------TRS.80 &.. OTHER NEEDS FILLED FOR LESS------. 

+++COMPATIBLE DISK DRIVES WITH POWER SUPPLY A ND CASE- 90 DAY WARRA NTY + + + 
• 40 T RACK (102,400 BYTE/DISK) DISK DRIVE WITH P.S. AND CASE 	 $299 
•SIN. DRIVE &PS.ICASE $729WITH P S.ICASE FOR 3 DRIVES 	 $929 
• 80TRACK(204.8K BYTE)90DAY WARRANTY 	 $419 
• 4-DRIVE CABLE $28 • • 10 DISKS-5 IN.@ $24 ·8 IN. @ $36HARD CASE S3 & 5 

BASE 2 PRINT ER $599 EPSON MX-80 PRINTER- CALL MICROLINE 80 PRINTER $499 

• CENTRONICS 737 $699 + + + + + CABLE@ S25 
• HARRIS SELECTRIC(WORD PROCESSING TYPEWRITER & PRINTER), AS IS $690 

• LOWER CASE FOR CENTRONICS 779/RADIO SHACK LI NE PRINTER 1-EASY INSTALL $94 
• UPS(UNINTERRUPTIBLE POWER SUPPLY) PREVENT POWER DROPSURGEOR OUT? FROM $195 
• 300BAUDMODEM(ORIG/AN S) $115. ANDUP + + + + + + + + 16K MEMORYSET(200NANO) $29 

• 16K MODEL Ill RADIO SHACK SYSTEM 	 $849 
• APPLE, ATARI, RADIO SHACK MODEL 1/2 HARDWAREISOFTWARE DISCOUNTED. AIR, AIP, GIL, P/R FOR 
S200 or 158 N . (MODEL 1) & $329 or S80 H. (MODEL 2). A PPLICATIONS INTERACT & ARE COMPLETE & 

PROFESSIONAL WILL RUN ON OTHER COMPUTERS. THIS IS A SPECIAL INTRODUCTORY PRICE. 

• ASK FOR FREE FLYER WITH OUR LOW PRICES-DEALER INQUIRIES INVITED M ASS. RESIDENTS ADD 

5% TAX- F.0 .B. TEWKSBURY-FREIGHT EXTRA. 

MIC, VISA QR CHECK ACCEPTED. TRS·60 IS A REG. TRADEMARK OF TANDY CORP. 


v 105 

OMNITEK SYSTEMS - 24 MARCIA JEAN DR. DEPT-M. TEWKSBURY. MA01876 CALL617-851 ·3156 

,,,. 353 THE SPIKE-SPIKERSrM 
with Transient Absorber and R.F. Filters 

Protects Computers & Sensitive Equipment 

from Most Transients & '"Hash" Interference 

Data Strategies, Inc. Presents ,,,. 294 

WordMagic II 

Complete WORD PROCESSING 

designed specif ically for 


The Radio Shack TRS-80 Model I I Computer 


WordMag1c II"" is a Word Processor designed speci f;. 
cally lor the Rad io Snack TRS·80 Model I I Computer. · 

FEATURES INCLUDE: 
• Mai ling List/Labels Generation 
• Automat ic Merging of Mai l ing Data 


w ith Text Files to c reated " PER· 

SONALIZED" Form Letters 


• Automat ic wrap-around in text en try 
• Marg inat ion, Paging, Complete Cur· 


sor Movement 

• Complete Editing Commands- lnser· 
tion, Global Subst it ution, Overwrite, 
etc. 

• Center ing , Smooth Right, Left Justify 
•Table of Contents Generation 

Deluxe Power Console 	 Mini-I Mini-II • Automat ic Page Numbering 
with Transient Absorber & RF Filters Wall mounted with Two Sockets w ith • Variable Form Lengths 

8 individually switched 120 Vac. Transient Absorber Transient Absorber • Underli ningGrounded outlets_Divided into two hltered Only plus RF "'Hash·· 
c ircuits. Main on /o ff switch. Filters • Line Numbering 

Fuse and Indicator Light 	 $34.95 
$44.95$79.95 

Prices Subject to Change without Notice · PA Residents add 6% sales tax 

• 
R•quires 641< Model II, TRSDOS & 9ASIC (no t pro'rided with WordM• g ic} 

lnlroducto1y Pricing: S195.00 M•nu•I 120. (C•I. Res. •dd IH}~ ELECTRONICS CO., INC. 
DEPT. me 	 ORDER FACTORY DIRECT 

Formerly Caldata 
COLONY DRIVE INDUSTRIAL PARK 	 215-865-0006 

Data Strategies, Inc. P.O. Box 28726 6584 RUCH ROAD · E. ALLEN TWP. 	 OUT OF STA TE ORDER TOLL FREE 
BETHLEHEM, PA 18017 dealers Invited 800·523·9685 San Diego, CA 92128 (714)489·9218 
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INTERFACE 

A communications package for Level I or II. 

Jim Tallman 
3468 SE Roanoke 
Hillsboro, OR 97123 

The Radio Shack TRS-80 can 
be easily modified to act as 

a terminal capable of communi­
cating with any RS-232 compati­
ble peripheral. Surprisingly inex­
pensive to implement, the RS­
232 interface involves only one 
transistor, some unused IC 

gates, a few resistors and the 
fo llowing software. 

The RS-232 compatible hard­
ware and hardware level shifters 
are unused IC gates in the TRS­

80, along with a single transistor 
and a few resistors. Software 
links the hardware interfaces, 
the TRS-80's keyboard and tv 
monitor. These links have been 
made using 4K of RAM and Lev­
el I BASIC (or 16K of RAM and 
Level II BASIC). 

The Model I 
As a Dumb Terminal 

Easy Hardware Changes 

The hardware changes neces­
sary to convert the TRS-80 into 
an RS-232 compat ible terminal 
are shown in Fig. 2. Z7 is a 

74LS74 Dual "D" Flip flop. The 
higher numbered half is unused 
with al l inputs t ied to ground. 

(Incidentally, an error was dis­
covered in the TRS-80 schemat­
ic in that the Q output is labeled 
seven but must be nine sin9e 
seven is ground on a 74LS74.) 

These inputs need to be re­
moved from ground and con­
nected as shown. This connects 
the flip flop to bit four of output 
port FF,6, previously unused. 
The Q output of the flip flop is 

1 ) 

Baud Rate 
(Time Delay ___ 

Baud Rate Time Delay (msec) 
110 9.091 
300 3.333 
600 1.667 

1200 .833 
1800 .556 
2400 .417 

Table 1. Baud Rates and 
Times Between Bits 

TERMINAURS-232 INTERFACE DEFINITIONS 
A terminal is basical ly two independent"units housed together. One unit is t he 

keyboard (or any other input device) which allows the user to communicate to 
the machine. The other is the display which allows the machine to communicate 
with the user. (See Fig. 1.) 

The RS-232 interface provides a standard serial cominunications protocol be· 
tween the user and the computer. It was developed in 1969. Serial communica· 
tions employ one line for each direction. The RS-232C Standard defines voltage 
levels and impedances. 

As the terminal user types a character on the keyboard, the ASCII code for 
that key, along with sync bits, is transmitted through the interface to the com­
puter. Incoming characters are similarly obtained from the interface on the 
receive line, and put on the screen for display. 

C
~SWITCH 
~-J,.f FOR LOCAL ECHO ) 

----1..~@ 

TRANSM I T 
LINE 

GROUND 

Fig. 1. RS-232-Compatible Terminal Elements ~ 
276 • 80 Microcomputing, April 1981 



2·A CHARACTER IN· REGISTER INSTRUCTION LOOP TIME 2·D DELAY TIME FORMULA DERIVATION 
St•rt Bit to D• I• Bit 

Line Number Instruction Number of Cycles Time to be Used + Program Time Needed 
97 AND n 7 Up in Delay Loop to Process Bits 
98 JR NZ Uumps) 12 

106 LO B,n T = (Number of loop passes - 1) (Time used by 1 loop) + (loop overhead + 
107 LO D,n program processing t ime) 
108 LO E,n 7 (Tota l: 
109 CALL nn 17 83) T = (N - 1) (ML) (.56µs) + (LOH + PAT) (.56µS} 
110 IN A, (n) 12 
111 AND n 7 Where: N = Number of loops to be done 
112 JR Z, (no jump) 7 ML = Machine cycles' per loop 

LOH = Loop en1ry and exit overhead 
Deley Between Bits PAT = Program processing time 

Line Number Instruction Number of Cycles Solve for N: 
116 NOP 4 T = (N) (ML) (.56µs) - (ML) (.56µs) + (LOH + PAT) (.56µs) 
117 LO E, n (N) (ML) (.56µs) = T + (ML) (.56µs) - (LOH + PAT) (.56µS) 
118 CALL nn 17 
119 IN A, (n) 12 (Total: 
120 AND 7 91) N = T + (M Ll (.56µs) - (LOH + PAT) (.56µs) 
121 OR 19 
122 LO r,r' 4 (ML) (.56µs) 

123 ARC 8 
124 DJNZ oumps) 13 

T 
+ ML - LOH - PAT 

N = .56µs 
2·B CHARACTER OUT-REGISTER 

Sl•rt Bit Generated to Loop 
Line Number Instruction Number of Cycles 

168 RLC 8 
169 RLC 8 
170 RLC 8 (Total: 
171 LO r, n 7 71) 2·E DELAY LOOP CALCULATIONS FOR 300 BAUD 
172 CALL n, n 17 (A) Character In-register Start Bit to Data Bit 
173 LO r,r' 
174 CPL ML 36 
175 AND 12 LOH 58 

PAT 83 
Loop Time Between Bits T 1667µs (112 data width) 

Line Number Instruction Number of Cycles 
177 ARC 8 
178 DJNZ (jumps) 13 
171 
172 

LO 
CALL 

r, n 
n 

7 (Total: 
17 72) 

1667µs 
- 58 -83 

173 LO r, r' 4 N = .56µs + 1 79.77 
174 CPL 4 36 Use BO 
175 
176 

AND 
OUT 

n 
(n), r 

7 
12 

(See line 4 of listi ng.) 

(B) Character In-register Delay Between Bits 

2·C 300 BAUD DELAY LENGTH IN CYCLES 
Loop Time 

Line Number 
205 

Instruction 
NOP 

Number of Cycles 
4 

3333µs 
- 58 - 91 

206 NOP 4 N = .56µs + 1 162.18 
207 NOP 4 36 Use 162 
208 
209 

NOP 
NOP 

4 (Total: 
4 36) 

(See line 5 of l isting.) 

210 DEC 4 

211 JR NZ, nn 12 
(C) Character Out-register 

Loop Overhead (One Time Per Use) Since both times are wi thin 1 cycle use same for both. 

Line Number Instruction Number of Cycles 
205 NOP 4 
206 
207 
208 

NOP 
NOP 
NOP 

4 
4 (Total: 
4 58) N = 

3333µS 

.56µs 
- 58 - 71 

+ 1 = 162.74 
209 NOP 4 36 Use 163 
210 DEC E 4 (See li ne 3 of listing.) 
21 1 JR NZ 7 
212 RET 10 

Call 10 Subroutine 17 Table 2. Details of Calculations for 300 Baud 

used to drive a 2N3906 level and a diode c lamps the negative port FF,. is read, the status of coming characters. 
shifter so that the output to the voltage. the receive line is transferred to 
RS-232 line pin two is a signal With these modifications, bit four of the A reg ister. Soft­ Software Links it All Together 

that swings from + 5V to - 5V. whenever output port FF18 is ware can thus control the timing The Program Listing provided 
To provide the input level written to by software, the value of the level changes on the is for Level I BASIC in the 4K 

shifter, a resistor divider is used of bit four is strobed to the trans­ transmit line and can inspect TRS-80. It alternately checks 
to attenuate the positive voltage mit line. Also, whenever input the receive line to decipher any both the keyboard and t he RS­
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14 13 

12 

INPUT of the co llection, and assembly 
of the bits. Unfortunately, the 
screen monitor software driver 
in the Level I ROM doesn't use 
ASCII for all characters: It ex­

pects an 1 D,6 for the backspace. 

OR IGINA L MODIFIED · 

FROM Z2~ I NSIG * 
PIN 6 A check for a backspace 08,6 is 

3K therefore needed. When th is 
character is seen, it is converted IO 

14 13 
D4 to the expected 1 D, 6 before call­
Z60 
PIN 4 ing the screen monitor driver. Al­

2K so, lowercase characters are 
converted to uppercase before 
the lowercase tv driver is in­

NOT USED 
NC voked. 

When rapid checking of both 
OUTPUT 

inputs shows a keystroke, the 
MOD I F / £0 :ORIGI NA L : keystroke is intended for these­

rial output line. Since Radio 

<SV 	
Shack used non-ASCII codes for 
some keys, they must f irst be 

10 10 	 converted to ASCII. A software FROM Z60 
P1N 9 

IZ O Q IZ O driver is used to convert the 
characters to a serial ou tput and 

• D 4 

IK add the start and stop bits. 11 Q 9 2N3906II CK a• OUTSIG* CK 
FROM Z2:) 
P I N 8 470ll 

13 Selecting the Baud Rate 

4 .7K The time delays required be­

tween sampling each bit on the 


- sv serial input and sending each bit 

on the output are set with a soft­

ware delay routine. In the pro­
Fig. 2. Hardware Changes 
gram listing, the delays are set 
to 3.333 ms between bits (300 

MAIN LINE baud). 
SUBROUTINE SUBROUTINE SUBROUTINE 
CHAR. IN RS2 READ 	 Adding a modem allows oper­

BEGIN 	 TO WRITE 232 input line as rapid ly as pos­
KEYBOARD TO OUTPUT 	 at ion wit h larger computer sys­sible. If a keystroke is detected, 

it goes to the RS-232 output for tems over phone lines. The time 

transmission. If data is detected delays can be altered to allow 
CALL 
SUBROUTINE 	 on the RS-232 input line, the operation from 110 to 2400 baud 
CHAR. IN R$2 

character is read and sent to the (Table 1). 

screen. The flow chart in Fig. 3 il ­ The delay routine is at the end 
lustrates this program. of the program because longer 

The main line is very smal l lengths are required for the 
and begins with a call to the slower rates (110 and 300 baud). 
RS-232 input routine. Only when It is important that the proper 
a valid character is received on time in terval be allowed be­
the serial input line is this rou­ tween the data bits. Some time 

tine exited. Control then t rans ­ is required to read and process 
fers to the main l ine. The next each bit in building the paralle l 
line of code in the main program form. 
fixes the character for the tv The remainder of the time is 
screen software driver in Level I used up by a delay routine. The 

ROM, and a call to that driver, length of time spent in the delay 
AST 2, prints t he character on depends on the value in the E 

the screen. register when the subroutine is 
CONVERT THE As shown in the f lowchart, if a ca lled. CHAR . TO 
SERIAL OUTPUT start bit is found on the serial in­ Calculations are detailed for 

put line, the data bits are read 300 baud in Table 2, 110 baud in 
RETURN and assembled into the received Table 3, 1200 baud in Table 4. 

character. The rout ine is then Three delays are needed, two for 
PUT T HE 
CH AR. TO TV RETURN ex ited, with con t rol passing input and one for output.MONITOR 

back to the main line. Two delays are required for 

The CHAR.INRS2 subrout ine the input because a delay of 1/z 

Fig. 3. Software Flowchart provides the details, the timing the t ime allows a second sam­
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Time Delays for 110 Baud 

Loop time 
Line Number Instrument Number of 

Cycles 
205 NOP 4 
206 NOP 4 
207 NOP 4 
208 NOP 4 
209 NOP 
210 NOP 4 
211 NOP 4 
212 NOP 
213 NOP 4 
214 NOP 4 
215 NOP 4 
216 NOP 4 
217 DECr 4 
218 JR NZ 12 

64 cycles 

Loop Overhead 
12 NOP's 48 

DEC r 4 
JR 7 
CALL TO DELAY 17 
RET 10 

86 cycles 

110 Baud T = 9091µs 

(A) Start Bit to Data Bit 

4545µS 
- 86 - 90 

N = .56µs 
+1 125.06 

64 Use 125 

(Bi Delay between input bits 

9091µS 
- 86 - 91 

N = .56µs 
+1 251 .8 

64 Use 252 

(C) Output Delay 

9091µS 
- 86 - 72 

N = .56µs 
+ 1 252.1 

64 Use 252 

Table 3. Time Delays for 110 Baud 

piing of the start bit. Two advan­
tages are provided by this sec­
ond sampling. One is immunity 
to noise spikes of w idths less 
t han 1/z bit time. If either sam· 
piing yields no start bit, the 
character read is aborted. 

The second advantage is that 
the start bit is sampled at its 
center. This is superior to sam­
pling the data bits at their transi· 
lion points because if a shift in 
timing occurred at either the 
transmitting or receiving end, 
bad reads would result. 

Baud rates faster than 2400 
are not pract ical, because the 

time to process the bits is nearly 
as long as t he t ime between 
bits. 

A cycle time of 0.56 usec is 
used for all calculat ions. (The 

TRS-80 is driven by a 1.77 MHz 
clock.) 

Operating As a Terminal 
Or a Computer 

The TRS-80 acting as its own 
terminal outputs on pin 2 and ex­
amines pin 3 for incoming char­
acters. As a computer, the ma­
ch ine outputs on pin 3 and 
checks pin 2 for inputs. If one 

wants to use the RS-232 inter-

for the TAS-80 from Micro-Mega 

The Original GREEN-SCREEN v 29 

The eye-pleasing Green-Screen fits over the front of your 
TRS-80 Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 
Don' t confuse the Original Green-Screen with a piece of thin 
f ilm stuck to the face of your video tube, such as that adver­
t ised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS­80 Video Display. It is attached with adhesive strips 
which do not mar your unit in any way. 
The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

(Specify whether for Model I or Model Ill) 
THE GREEN-SCREEN ..... ....... ........................................... $13.95 
Add $1.00 for postage and handling. 

THE ULTIMATE STAR TREK PACKAGE 

Tired of tri vial computer games? This complete Star Trek 
package will provide you with endless fascina t ion and 
challenge. In addition to the program cassette, it includes 
comprehensive instruct ions, a pad of "Voyage Log" record 
sheets, and a free-s tanding " Torpedo and Maneuvering 
Chart." 
The package is built around the latest version of Lance 
Mick/us' incomparable Star Trek Ill, a 13,000 byte program 
with a host of subtle and imaginat ive features, which in· 
elude numerous dynamic and spectacular graphic displays. 
Star Trek Ill puts you in command of the Enterprise cruising 
in a galaxy of 192 quadrants filled with uncharted hazards, 
including hostile Klingons, pulsars, and black holes. You 
have at your disposal scanners, various weapons and 
defense systems, on-board computers, and a loyal crew. 
(You will need them all to survive the Klingons.) 
Your mission is to rid the region of Klingons and to locate 
f ive inhabitable planets, all within 300 stardays, before re· 
turning to Star Fleet Headquarters where your overall effec· 
l iveness as a starship commander will be scored. High 
scores are possible only with careful planning and effective 
battle tactics. The "Voyage Log" sheets will guide your 
stra tegy, and the " Torpedo and Maneuvering Chart " will 
give you a vital edge in comba t. (When you engage three 
Klingon ships you can ' t afford to miss.) 

STAR TREK PA CKAGE (for Level II, 16K only).. ......... ..... ..... ..................... $22.95 
Add $1.00 for postage and handling 

Terms: Check or money order, no CODs or credit cards, please. Add amount 
shown for postage and handling to price of the item. All items shipped within 48 
hours by first c lass or priority mail. Virginia residents, add 4% sales tax. 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Micro-Mega ·P.O.Bax 6265 ·Arlington,Va 22206 
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DELAY DEC r 4 
JR NZ 12 

16 cycles 

Loop Overhead DEC r 4 
JR NZ 
CALL nn 17 
RET 10 

38 

TIME DELAYS FOR 1200 BAUD 
T =833µs 

(A) Start Bit to Data Bits 

(B) Delay Between Bits 

833µs 
- 38 - 90 

N = . 56µs 

16 

(C) Output Delay 

+1 87.1 
Use 87 

N = 
417µs 

.56µs 
-38- 90 

16 
+ 1 39.5 

Use 40 

N = 
9090µs 

.56µS 
- 86 - 72 

64 
+ 1 252.1 

Use 252 

Table 4. Baud Rates of 600, 1200, 1800, and 2400 

differences are the results from 
the location of the ROM KB in­
put routine and the tv output 
driver. Their starts are located in 
lines 11 and 12 of the Level II 
listing . 

The changes needed to make 
the RS-232 characters ASCII are 
slightly d ifferent, resulting in 
differences in the FIX2TV and 
FIX2RS routines. Those chang­
es are in lines 29 to 65 of the 
listing. 

These programs wi ll work on 
any computer with 4K or more 
RAM. Type the programs in by 
copying the machine language 
using a program like T-BUG. • 

face to connect the TRS-80 to a 
line printer, punched tape read­
er, or any other RS-232 compati­
ble device, one simply ensures 
that the TRS-80 signal is trans­
mitted on pin 3 and inputs are re­
ceived on pin 2. This is easily 
done by reversing the two ex i,st­
ing wires. Pin 7 is used for 
ground in either case. 

A timing problem occurs 
when the screen fills and is re­
quired to scroll (shift its con­
tents upward). Since software 
scrolls the TRS-80 screen, the 
MPU is busy shi ft ing the screen 
and not examining either the 
keyboard or the seria l input line. 
Therefore characters coming in 
on the serial input are occa­
sionally missed or read incor­
rectly. 

An easy solution is to allow a 
time delay long enough for the 
TRS-80 to scroll the screen be­
tween carriage returns or line 
feeds and the next character. 

The problem doesn't occur dur­
ing output because the user typ­
ing on the keyboard is slower 
than the scroll. In actual use I 
find that clearing the screen be­
fore it fills or using a t ime delay 
between a carriage return and 
the next character eliminates 

only (to drive a peripheral) this · 
modificat ion is both excellent 
and inexpensive. It can be used 
with any peripheral using seven 
data bits and no parity bi t. 

The Level II list ing operates 
much the same way as the de­
scribed Level I listing. The main 

References 
1. Electron ic Industries Associ­
ation RS-232C Specification. 
2. EON Magazine articles; " Bi­
nary Serial Interfaces-Making 
the Direct Connection" (April 20, 
1976), and "Desig n a Low-cost 
CRT Terminal Around a Single­
Chip Microprocessor" (May 5, 
1977). 

Input 
DELAY COUNT 

Output 
Memory Location Memory Location 

Baud NOP s In 4466 4477 44A1 44BO 
Rate Delay Loop (Base to 16) (Base to 16) (Base to 16) 
11o 

_ _1_2_ 
125 70 252 FC 252 FC 

300 5 80 50 163 A3 163 A3 
600 0 86 56 179 B3 180 B4 

1200 0 40 28 87 57 87 57 
1800 0 24 18 55 37 56 38 
2400 0 16 10 41 29 39 27 

Note: Beyond 2400 baud, time-to-process>time between bits. 

Table 5. Delay Times for 110 to 2400 Baud 

3. Radio Shack TRS-80 Micro 
Computer Technical Reference 
Handbook, First Edi tion, 1978, 
page 108 (Schemat ic Sheet 2). 
4. Tektronix 4051 Data Commu­
nica tion Interface Manual, Sec­
tion 2; " Data Communication 
Terms." 
5. " 300 Baud Term inal," by 
Timothy Loos, 80 Microcomput­
ing, August 1980, page 136. 

the problem. 
The serial input and output 

software drivers are designed to 
stand alone. If you need output 

TABLE OF CONTENTS FOR LISTI NG 
2 EQUIVALENTS 

67 CHAR. INRS2 RS·232 INPUT DRIVER 
139 CHAR.OUTRS 
195 DELAY ROUTINE 

Features of the FATIGUE FIGHTERT: 
REDUCES OPERATOR FATIGUE THEREBY ALLOWING MORE EFFI­

CIENT USE OF THE COMPUTER. 

INSTALLS EA81LY WITH PRE88URE 8EN8ITIVE ADHESIVE. NO 

BCREWB, CUPS, OR DRIWNG TO DAMAGE MONITOR. 

DEBIGNED TO MATCH TAB-80" STYLING FROM THE BLACK AND 

SILVER BORDER TO THE LETTERING TYPE FACE. 

MADE OF TOUGH 1/S INCH THICK ACRYLIC SHEET FOR DURABIL­

ITY, EASE OF CLEANING, AND A QUALITY APPEARANCE. 

FIT8 BOTH THE MODEL I AND THE MODEL II. 

DOES NOT VOID THE COMPUTER WARRANTY. 


Send N1me & AddreH TyJMd or Ct.1r1y Printed with 
Check or Money Order tor $12.95 Each, lncludlng Ship­
ping. COO'• ue $2.50 Addltk>naf Per Orct.r I ue Ac­

TO ORDER : 
-led by Mill or by C1lllng 904-378-2494 9-5 M-F.

TRS-80 IS A TRADEMARK OF TANDY Flortd1 AHldenta Add 4•1e Sel.. Tu. 

SOUTHERN INNOVATIVE DESIGN 

1520 NORTHEAST 12TH STREET 
GAINESVILLE, FLORIDA 32601 v 373 
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ADD DISK DRIVES 

TO YOUR 

MODEL Ill 

SAVE UP TO 34% COMPARED TO RADIO SHACK 

Now, add mini-disk drives to your TRS-80 Model Ill 

and get FREE INSTALLATION. 

Fully compatible with Radio Shack's operat ing system 
TRSDOS. 
• One, two, three, four drive configurati ons 
• 134K to over 1 Meg of storage 
• 40 track and 80 track available 
• 90 day warranty, 100% parts and labor 
• Extended warranty available 
Complete upgrade includes one mini-disk drive, power 
supply, contro ller. and mounting hardware. IMMEDIATE 
DELIVERY. 

Accessories 
Drive Head Cleaning Kit (Mod I & I ll ) $14.95 
RS232 Board (Mod Ill) 7500 
Upper/ Lower case conversion (Mod I on ly) disk 24.95 

cassette 19. 95 

To order call loll free-800 345-8102 or(21 5) 461-5300 in PA. 

OU R RADIO 
PRICE SHACK SAVINGS 

Complete one drive 
assembly $599. $849. 29% 

Additionai in terna l drive 265. 399. 34% 
External drive 340. 499. 32% 
80 track drives 

(inc. patch) add 250. ea. N/ A 

16K memory (required to 
use drives) 49. 119. 59% 

Model Ill 32K w/VR Data 
two drive assembly 1812. 2380. 24% 

VR Data. a manufacturer o f innovative computer 
products, is known worldwide for qual ity , dependability 
and prompt , personal service since 1972. 

•z 

corp 

VR Data Corporation• 777 Henderson Boulevard• Folcroft, PA 19032 

M·BD 
CONTROL BOX 

The M- 80 OCTOPORT is a s im­
ple to use Interlace lor t he 
TRS-80 COMPUTER. You can 
control 8 external devices and 

sense 8 external conditions. Each ou1put uses a reed 
relay and each input an opto·isolator to eleclrically 
isolate your TRS·80. 

One or more controllers can be connected to either the 
1n1erface connec tor or the screen printer connector. 

Each OCT OPO RT is 
shipped comp letely 
assembled, t es ted 
and INCLUDES the 

ASSEMB LED BUR NED·IN & TESTED 

Use your TRS~SO, and our M· SO control box to program control 
energy savings devices at home or m your business. Send for our 
free appkcaoon notes today. 

MULLEN COMPUTER PRODUCTS. BOX 6214, HAYWARD. CA 94544 
OR PHONE (4 15) 783 2866 VISA / MASTERCHARGE ACCEPTED 

INCLUDE $1.50 FOR SHIPPING& HANDLING CALIFORNIA RESIDENTS ADD TAX. 

THE BIGGEST NAME IN LITTLE COMPUTERS'" 

TRS-80 · Model D-Your Best Buy 
In a Business Microcomputer 

UP 

TO 


15°/o 

OFF! 


on 
TRS-8D"computers, 

software and peripherals 
Similor values an oll ltadte /haek merchandise 

CALL COLLECT: 

91 5-283-2920 

Van Horn Office Supply 

701 W . Broadway -- P 0 · Box 1060 

Van Horn, Texas 79855 

VISA'llad1e lhaek ­
DEALER 

THE NATIONWIDE SUPERMARKET OF SOUND"" 
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Program Listing-Level I 

Z80 ASSEH BL<R V1.8C 79/12/20 . 15.19.07. FILE NA HE-- TER Hl--3 00 BAUD TERHI NAL 
TABLE OF CONTENTS 

2 EQUI LI VANTS 
67 CHAR.INRS2 RS232 INPUT DRIVER 


139 CHAR.OUTRS 

195 CELA Y ROUTINE 


Z80 ASSEMBLER v1 .8C 79 / 12/20 . 15 . 19 . 07. FI LE NA HE- - TER Hl --3 00 BA UD TE RHINAL 
EQU ILIV~N r s 

3 00 A3 PU T.CLY EQU 1 b3 
4 00 so ST.HOLY EQU 8 0 
5 00 A2 ST.WHD LY EQU 162 
6 
7 

45FF 
'40 qi 

TOPSTl< 
HON.TOP 

EQU 
EQU 

S4 5FF 
$4 09 1 THE RE-ENT ER OF THE HONI TOR 

8 OB • O INPUT . 1<8 EQU s 84 0 
9 OOFF I NPOR T EQU SFF 

10 00 FF OU TPORT EQU SFF 
11 
12 44 00 ORG H<+ OO 
13 44 00 31 FF<tS BEGHI LO SP,TOPS TK SET UP TH E STACK 
14 
15 
l b 
17 440 3 co 474'4 COMP CALL CHAR. IN RS2 
18 4406 cu oc .... CALL F IX2T V F I X FROH ASC II TO TRS - 80 CONTROL CHAR 
19 '4409 D7 RST 2 
20 44C A 18 F7 JR CO HP 

22 44 0C FE 08 FIX2TV CP 08 
23 l+<+ OE 20 02 JR NZ, NOT.BK 
2 .. 4410 3E 10 LO A, $10 
25 44 12 06 60 NOT.BK SUB $60 CHECK FOR LOWER CA SE LE TTERS 
26 4414 F2 1844 JP P,L ONCASE 
27 4417 Cb f>O AOO $60 AOO BACK I N 
28 4419 18 02 JR RT 
29 44 18 Cb 40 LOWCASE AOO $40 LOWER CASE SO CONVERT TO UPPER 
JO 4410 C9 RT RET CALL THE OUTPUT ROUTINE 

32 
33 TRS - 80 GIVES SI B FO R UP ARROW SO THIS CAN BE USED FOR ESC 
34 
35 441E FE l C FIX2KR GP UC CHEC K FOR DO WN ARRO W--IF so GIVE our A LI NEFEED 
3b 4.. 20 20 02 JR NZ , NO T. LF 
37 4422 3E OA LO A, SA 
38 
39 4424 FE 10 NO T.LF CP $10 CHECK FOR LEF T ARROW --IF SO GIVE A BACKSPACE 
" 0 4426 20 02 JR NZ, NOT. BS 
41 44n 3f " K LO A,8 
42 
43 442A FE IE NOT.BS CP S!E CHECK FOR RIGHT ARRON- -IF so HA KE A T AB 
44 44 2C 20 05 JR NZ .NOT. TAB 
45 442£ 3E 20 LO A, $ 20 PUT A SPACE OUT TO THE TUBE 
46 4430 07 RS T 2 
47 4431 3E oq LO A,$9 
48 
49 4•33 FE oc NOT.TAB CP SC CHECK FOR CLEA R TU BE ANO I F SO SEND NULL 
50 4435 20 n J R NZ , NOT .CLE AR 
51 4437 3E 7F LO A,$7F LOAO UP S7F FOR T RA NSHISSIO~--COHP UTER I GNORE S THIS 
52 
53 443q cq NOT . CLEAR RET 

55 
56 FOR THE KEYBOARO - ­
5 7 z NO KEY DONN 
58 NZ = A KEY DONN 

Z80 ASSEMBLER Vl.8C 79/ 12 /20. 15 . 19.07 . FI LE NA HE--T ERH1-- 300 BA UD TERMINAL 
EQUIL IVANTS 

59 
bO 443A cu •O u8 CHAR. INKS CAL L INPUT. KB GO GET THE KEY 
6 1 443D 28 07 JR z , DONE DON E IF NO KE Y EXIT MITH Z FLAG SET TO 1 
o2 4•3F FE l3 CP 3 CHECK FOR BREAK ON THE TRS-80 
63 4441 20 03 JR NZ , DO NE DONE If NOT ZERO• THEN THERE MA S A KE Y SO RETURN WI TH 
64 Z SE T TO 0 BEC AUSE IT WA SN' T BREAK 
65 4443 CD qi 4u CA LL HON. TOP I T WA S BRE AK SO GO TO TO P OF THE MO NI TO R 
66 4 446 C9 DONE RET 

Program continues 
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DISCOVER THE 6809 IN YOUR COLOR COMPUTER 

Now you can explore the Radio Shack Color Computer's impressive potentials-as an inexpensive 
development system, a color peripheral, a process controller-ad infinitum. The Micro Works introduces 
these powerful software tools for utilizing the color computer at the assembly language level. 

MONITOR TAPE: A cassette tape which 
allows you to: 

• 	 Examine or change memory using a 
formatted hex display 

• 	 Save areas of memory to cassette in 
binary (a "CSAVEM ") 

• 	 Download/upload data or programs to 
a host system 

• 	 Move the video display page 
throughout RAM 

• 	 Send or receive RS-232 at up to 9600 
baud 

• 	 Investigate and activate features of 
your computer, such as hi·res graphics 
or machine-language music 

• 	 Use your color computer as an intel· 
ligent peripheral for another computer, 
a color display or a 6809 program 
development tool 

The monitor has 19 commands in all, and is 
relocatable and re-entrant. 
BOC Monitor Tape Price: $29.95 

THE~0@~ ..-109 

MONITOR ROM: The 
same program as the 
monitor tape, supplied 
on ROM. This allows 
BASIC to use the entire 
RAM space. And you 
don't need to re-load the 
monitor each time you 
use it. The ROM plugs 
into the Extended Basic 
ROM Socket or a modi· 
tied ROMPACK. 

SOC Monitor ROM 
Price: $39.95 

INSIDE THE COLOR COMPUTER: This 
package is a disassembler which runs 
on the color computer and enables 
you to generate your own source 
listing of the BASIC interpreter ROM . 
Also included is a documentat ion 
package which gives useful ROM 
entry points , complete memory map, 
1/0 hardware details and more. Dis­
assembler features include cross­
referencing of variables and labels; 
output code which can be re ­
assembled; output to an BO-column 
printer, small printer or screen; and a 
data table area specification wh ich 
defaults to the table boundaries in the 
interpreter ROM. A 16K system is 
required for the use of this cassette. 
BOC Disassembler Price: $49.95 

Mastercharge and BankAmericard 

W@~ P.O. BOX 1110 DELMAR, CA 92014 714-942-2400 


12 Issues For Only $12.00 
All The TRS-80@* News You Need 


When You Need It 


Now In Our 3rd Year Of 

Continuous Publication 


One Of The Oldest 

TRS-80@* Newsletters 


Still In Circulation 


- Featuring ­
• Applications • Product Reviews • 


• Machine Language Tutorials • 

• And Much More • 


Call: 312-782-9750 
Write For Free Sample: 


Chicatrug News 
 ..-111 

c/o EBG & Associates 
203 N. Wabash Av 
Chicago, IL 60601 

• TRS-80'• is a Trademark of Tandy Corp. 

TAS·80 is a registered trademark of TANDY CORP. 

SYSTEM 
- EXPANSION 

FOR THE 

TRS-SO™ 

AT _ $69·95 [PC BOARD & J 

USER MANUAL 

i -- • SERIAL RS232C 20 mA I 10 ,.-i = • FLOPPY CONTROLLER 
f • 32K BYTES M EMORY 

• PARALLEL PRINTER PORT 
• DUAL CASSETTE PORT 
• REAL· TI ME CLOCK 
• SCREEN PRINTER BUS 
• ONBOARD POWER SUPPLY 
• SOFTWARE COMPATIBLE 
• SOLDER MASK,SILK SCREEN 

LNW 
RESEARCH v53 
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ZSO ASSEM BLER V1 . 8C 79112120. 15.19.07 . FILE NAHE--TERH1~3 00 BAUD TERMINAL 
CHAR.INRS2 RS232 INP UT DR IVER 

68 
69 
70 INPUT RS232 DRIVER 
71 
72 USES RE GIS TERS AS LISTED BE LOW 
73 
7 4 A--I S USED FOR THE INP UT 
75 6 --I S US ED TO HO LD THE 8 11 COUNT 
7 6 0--IS US ED TO BU IL D THE CHA RACT ER 
77 E--IS USED FOR THE DELAY COUNTER 
78 
79 CALL WI IH 'CALL CH A~. INRS2 ' 
80 RE TUR NS WI TH 'RE T ' WITH TH E CHAR IN A REG 
8 1 
82 IHI S INPU T DRIVER READS S TART BIT 
83 
84 

DATA BITS (HA SKS TO 71 
DOESN' T READ TH E STOP err s 

85 
86 HAR DWA RE REQUIRE D r s A LEVEL SHIFTER FROH RS2J2 LEVE LS 
8 7 TO TTL LE VELS ANO THE INPUT ON BIT 4 OF PORT SFF 
88 
8 9 FOR IH E RS2 32 POR I INPUl-­
90 z 0 ON THE INPUT PO RT NO STA RT BIT PRESENT 
~1 START BIT PRESE NTNZ 1 ON THE INPU I POR T 
qz 
93 t,4<,7 CHA R.!NRS2 EQU 
9 4 4447 C5 PUS H BC 
95 4448 05 PUSH OE 
% 4<,49 DO FF !RY. SB IN A, ( INPORTI CHECK FOR A START BI T 
9 7 t,t,46 E6 10 AN O $1 0 
98 44<,0 2 0 12 JR NZ , ST.BI T 
99 444F co 3A4<, CA LL CHAR.INKS CHEC K FOR A KEY 

100 4452 28 FS JR Z,fRY. SB 
101 t,4 54 CD 1E 44 CA LL FIXZKR 
102 4457 CD 6F 4<, CA LL CH AR. OUTRS 
1J 3 41+5A FE 53 CP ' S 
104 445 C CA 00 41+ JP Z,BEG IN 
10 5 t,1+5F 18 EB J R ! RY.SB 
106 1+1+61 06 09 ST. BIT LO B,9 SE T UP THE COUNT 
10 7 41+63 16 00 LO o. o CLEAR our TH E CH ARACTER 
10 8 t,465 I E 50 LO [, ST. HOLY DELAY 112 BI T TIHE 
109 1+1+ 67 co CC 44 CALL DELAY 
110 1+46A 08FF IN A, (INP OR TI 
111 446C E6 10 ANO $10 HASK OFF TH E INPUT 
11 2 446t 28 09 .JR Z,I RY. SB .JHP TO RE TURN IF NO STA RT BI T PRE SENT 
113 
114 HUST BE A VALI D S TART BIT TO GET HERE 
115 
11 6 447 0 00 GET . MORE NOP 
117 44 71 1E A2 LO E, S T.WHOLY SE T. UP FOR WHOL E DELAY 
118 44 73 Cil CC44 CALL DE LAY 
119 
120 

1+476 
4478 

06FF 
Eb 10 

IN 
ANO 

A, ( INP ORTI 
HO HA SK OFF THE OTHER BITS 

12 1 1+4 7A 82 OR 0 OR IT IN WITH WHAT IS RECIEVEO SO FAR 
122 41+7 6 57 LO O,A PU T CHAR BACK INTO 0 
123 447C CBOA RRC 0 S HIFT IN PREPERATION FO R NEXT TIME 
124 447E 10 FD OJNZ GET.HORE 
125 
126 GO T All BIT S TO GET HERE 

Z80 ASSEM9L ER Vl.8C 7<)/121 20 . 15 . 1 <j . 07 . FILE NAHE - -T ER H1--JO O BAUD TERM INAL 
CHAR. !NRS 2 RS232 INPUT OR IVE R 

12 7 
128 448 0 00 NOP 
129 41+ 61 00 NOP 
13 0 448 2 CBO A RRC 0 
131 4484 CBOA RRC 0 
132 4486 CBOA RRC 0 
133 41+88 7A LO A,O PUT CHAR IN A REG FO R EK IT 
13 t, 4<,8 <) 2F CPL 
13 5 t,1+ 8A E6 7F AN O STF HA SK IT OFF 
13 6 448 C 01 POP OE 
137 4480 Cl POP BC 
138 448E C9 RE T 

Z80 ASSEHBLER V1.8C 791121 20. 15 .19. zq . TER HZ THI S IS THE TERMINAL AT 300 BA UO 
CHAR. CU I RS 

15 2 
153 • OUTPUT RS2J2 ORIVER 
15 4 • USES REGISTERS AS LI STED BELOW 
15 5 • 
156 A-- IS USED TO OUTPU T THE CHARACTER BIT AT A TIHE AND HAS TH E CHAR ON ENTRY 
15 7 B--IS USED TO HOL D THE BIT COUNT 
158 0--IS USED TO HOLD THE CHAR 

Program continues 
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Let the convenience. fascination and rxiwer 
~ of computers bring new dimensions to your 

~,.......,.,,,. I a-. ~~~ personal life. Over 30 informative sessions 
~ ~.L_~~ at the Personal Computing Festival offer 
,.....,.. ;:: ~ a remarkable view of the many ways 
~~~ ~.# ~~ youcanputcomputerswwork for 
~~ ....;,.,_ ~~ .-"-#"~# - you. Hands-.on exh1brts give you a 

,.......,,..~:: V' # ~ chance to test the capabilities 
~ ~~ ~ ~~ ofequipmentdeSJgnedfor 

~ #~:,. I -~ "&.-.~,......,,,;:.- 1r"::t-- use in your home. office.
I ;.t.,_~ ~,...,,...,.._~ ~ or classroom as the PCF 
~ ~ ~ joins NCC '8 1 in the~c~ main exhibit area for the first time.,.....,.,.. <:::)~ v 


~~ ~ Learn how computers can 
~~ develop an investment fXJrtfOlio or.....-GS ~~ ....._.... comrxise muSJc; create a p1aure or 

~ -.... .·~ #.,.....,.~ calculate commissions on sales; con­-...a..Ill '- ..Ill trol your furnace or do your home­
-....._ work. See applications you never 

thought of in special demonstra­
tion area. Most imrxirtant 

of all - find out how 
computers can make life 

better for you ­
4t personally! 

Register for one full day for S I0 .00 (includes 
Personal Computing Digest)-or attend the full three­Festival day session for 530.00. !If you prefer. register for the 
full NCC '81 session -S60 fee includes PCF registration. 

Personal Computing 

now a part of the 
For discount air fareans ,.... 381.. air-National Computer Conference '8 l line reservations. hotel and 0mpg

show information or to pre-M ay 4-7, 1981 
register CALL TOLL FREE 

McCormick Place OCQ-556-6882 

Chicago, Illinois A conference w ithin a conference sponsored by the 
American Federation of Information Processing Societies. Inc. 

TEACH YOUR 
CHILDRENIi... 

Learning to count money by Malcolm Nygern 
A three-program learning system that teaches 

the important skill o f counting money. 
I. 	Counting Coins- Instruction and drill in 

counting pennies, nickels, dimes and 
quarters. 

2. 	Shopping Trip-Buy goods in various 
stores; count out the payments and earn 
"purple stamps" for a right answer. Three 
speed levels. 

3. 	 Check -O ut - Run your own checkout 
counter. Learn and practice how to make 
change. 

Learning to count money by Malcolm Nygren 
features superior graphics and is available for 
TRS-80 Model I- Level ll - 16K on cassette 
only. Shipped postpaid by first-class mail 

Each program $().95-all three $19.95 

ALSO AVAILABLE 
ALPHA-Alphabet recognition for 

preschoolers 
SIGMA-Addition problems for 

Grades 1-3 
SIGMA-EX- Addition problems for 

-the younger or slower 
learner 

SPE_ L - Spelling pr actice for 
Grades 2-4 

Available on cassette only. $5.95 each . Two for $11 . 
All for for $20.00. v 104 

Mercer Systems Inc. 
81 Scooter L"-ne 

Hlcksvllle, N .Y. 11801 

t----~-T_H_E_M_1c_R_o_c_Ll_N_1c_.,..21--14 

EVERY MODEL I DISK SYSTEM NEEDS A FLOPPY DOCTOR! 

Double-density recording (using the Percom Doubler•*) and 77/80 track drives put 
greater demands on your TRS-80* and make it imperative that you assure yourself of 
data integrity BEFORE committing it to disk. THE FLOPPY DOCTOR 3.0 is the only 
machine language diagnostic which can test your Model I in either single density or, if 
you have a Doubler••, in double density. Tt-i is program is a comprehensive test of 
every sector on every track of 35, 40, 77, or 80 t rack drives, single or double s ided; 
checks drive motor speed; use your computer as an intell igent disk exerc iser; MORE! 
Also includes memory diagnostic and 16-page instruction manual. 

"TM Tandy Corp. • "TM Percom Data Co . 

PRICE: $25.95 • 
Includes P/H On d. iskette tor a min. 16K sing.le disk sys· •. 

tern. Drive 0 must be 35 or 40 tracks. VISA/ · · ' 
e CA Add 6% Tax MC include card #, exp. date, sign. 

THE MICRO CLI NIC • 17375 Brookhurst • Suite 114 • Fo untain Valley, CA 92708 • 714·962·0621 

i.----~ THE MICRO CLINICv,,, 

DUAL CHARACTER SETS FOR YOUR CENTRONICS 779/RS PRINTER I 
Expand the capabilities of your Centronics 779/Radio Shack Prin ter I w ith our 
CLC-1 Lowercase Adapter. The CLC-1 gives you the option of se lect ing between 2 
different UPPERCASE/lowercase character sets so you can choose the print style 
that is best for your appl ication, all at a fraction of the cost of a new printer. Send 
fo r a free sample printout and discover what your Centron ics 779/RS Printer I can 
do for your word processing needs. We think you' ll f ind that its dual character 
sets, easy installation, and FAST delivery make the CLC·1 an outstand ing value! 

CLC-1 PRICE: $99 AIT. Includes P/H. CA add 6% tax. 
VISA/MC include card number, signature, exp. date, phone number. 
MC i nclude interbank number 

- THEMICROCLINIC • 17375Brookhurst • Suite 114 • FountamValley,CA 92708 • (71 4) 962-0621 ­• 
.... see List of Advertisers on page 306 	 80 Microcomputing, April 1981 • 285 
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15q E--I S USED FOR THE DELAY COUNTER 
16 0 
161 TO CALL USE ' CALL CHAR.OUTRS' WITH THE ASCII CHARACTER lN 
162 A REG 
163 • RETURN IS WITH RET 
164 

•165 THIS DR I VER PUTS OUT 
166 1 S TART BIT 
167 7 DATA BITS 
166 2 STOP BITS CNO PARITY I 
16q 
170 HARDWARE REQUIRED IS A LEVEL SHIFTER TO RSZ3Z LEVELS 
171 DR IV EN BY BI T '+ OF OU TPUT PORT SFF 
172 
17 3 7FAB CHAR. OU TR S EQU 
174 7FA B 57 LO D.A 
175 7FA C 06 07 LO a,1 
176 7FA E 3E 10 LO A, S 10 SET UP A FOR THE START BIT 
17 7 7FBO C802 RL C 0 BIT 0--•1 
176 7FB2 OJFF OUT IOUTPORT I, A 00 THE START BIT 
17q 7FB4 CB02 RLC 0 BIT 0-->Z 
16 0 7FB6 CB 02 RLC D BIT o--•3 
161 7FB6 CB 02 RLC 0 BIT o--• " 
162 7FBA l E A3 PUT.HORE LO E,PUT. DLY 
163 7FBC CD E4 7F CA LL DELAY 
16 4 7FBF 7A LO A,O 
165 7FCO 2F CPL 
166 7FC1 E6 10 ANO St O HASK OFF BIT .. 
167 7FC3 03 FF OUT COUTPORTI, A OUTPU T THE BIT 
168 7FC5 CBOA RRC 0 
1 6q 7FC7 10 Ft OJNZ PUT.HORE THI S WORKS ON B REG 011.. Y 
1'1 0 7FC'l l E A3 LO E,PUT • OL Y 
l'l l 7FCB cu E47F CALL DELAY 
1'l2 7F CE 3E 00 LO A. O 00 THE STOP BITS BECAUSE HUST BE FINISHED 
l 'lJ TO GET HERE 
1q4 7FOO 03FF OUT IOUTPORTl,A 
1'l5 7F02 CBO A RRC 0 FIX UP THE POSITION 
1% 7F04 CB OA RRC 0 
1'l7 7F06 CB OA RRC 0 
1'l6 7F06 l E AJ LO E.PUT. OL Y DO THE STOP BITS 
1q9 7FOA co E4 7F CALL DELAY 
200 7F OO l E A3 LO E, PUT .OLY 
20 1 7FOF c o E47F CALL DELAY 
202 7FE 2 7A LO •.o 
2 03 7FE3 C'l RET 

Z80 AS SEHBLER V1 .8C 7'l/12/20 . 15.l'l. 07 . FILE NAHE --TERH1~3 0 0 BAUD TERHIHAL 
DEL AY ROUTINE 

1% 
I 'l 7 GE NERAL PURPOSE DELAY SUBROUTINE 
1qs
1qq • ASSUHES THE DEL AY CO UNT I S IN REG E 
20 0 • 
20 1 
202 CAL L WITH ' CALL DELAY' 
?03 RETURNS WITH E SE T TO 
z04 
205 44CC 00 DE LAY NOP 
206 44CO 00 NOP 
207 44CE 00 NOP 
208 44CF 00 NOP 
209 440 0 00 NOP 
2 10 4401 10 DEC E ' 
211 440 2 20 F8 J R NZ .DELAY 
212 4404 C'l RET 
213 44 00 ENO BEGIN 

Z80 ASSEHBL ER Vt.8C 7 'l /12/20. 15 . l'l.07 . FI LE NAH E--T ERHl--300 BA UD TERHINAL 
SYHBO L TA BLE 

BEGIN 44 00 CHAR.INK O 44 3 A CHAR. INRS2 4447 CHA R. OUTRS 446F COHP .... 03 
DELAY 44CC DO NE 4"46 FIX2KR " ~ lE F I X2TV 440C GET. HORE ltHO 
I NPOR T OO FF INP UT.KB OB'+O LOWCA SE 44 1 B HOH.T OP 4091 HOT.BK '+'+12 
HOT. BS 442A NOT . CLEAR 44 39 NOT. LF 4424 NOT. TAB 44 33 OUT PORT OOFF 
PUT .OLY OOA 3 PUT.HORE 44A O RT 441 D ST. BIT 4461 ST.HOL Y 005 0 
ST. NH OL) OO A2 TOP ST K 45 FF TRY . SB 4449 

Z80 ASS EHBLER v1 . sc 7'l/12/20. 15 .l'l.07 . FILE NAHE--TERH1~30 0 BAUD TERHINAL 
CROSS RE FERENCE LI ST 

BEGIN 440 0 
CHAR. IN~ B 4 43A 
CHU. IN~S2 <,447 
CHAR . OUT RS448F 

13 
60 
17 

10 2 

D 
0 

1 04 
99 
93 

160 
0 
0 

213 

Program continues 
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Lf Omicrocomputirig I 

BirtDEAS 
Ol,.d£1,. 
YOlll,.S 
todaY 

Keep your library of ~Qffiicrocomputing sofe from loss 
or domoge in these handsomely appointed binders with 
rich dark green covers and gold lettering. Each bindet 
holds 12 issues making on EXCELLENT REFERENCE HAMD­
OOOK. Severo I binders form o quolity librory you r.on be 
proud of. 

S7.50each. . 3for S21.75 . 6to1 )42.00 . 
Po)to9e paid in USA. F0tei9n orders pleose Include S2.50 for pouoge. 

Specify 1980 or 1981 
Send ch eck or money order only to: 
BO MI CROCOMPUTING BINDERS 
P.O . Bo x 5120, Phila., PA 19141 

m110 Ml-fl owms 
MUSIC COlLECIOIS 

11010 ,.OGI U IAUCEIS 

l'i<> v you ""n "" ~• 1 n•t.. nt. •<:c• • • to ""Y r ecoJ"d or t •pe i n 
yo\lr '"\I ''" coll1c:i1on •n tn you r Tlll'~to IO OOt J. l OT 1 1 1 . 

ll l:COllD 111.itl TAP[ co:.LrC:!'ION I JOVUIT-Oltf Vlll • to r • y ou r 
eo l l•ctaon on t•P• o r d• • ~ . You " 11 1 ll\• n b e • Ol., tQ • • • r <:h 
f a r ""Y raeor4 o r 9ro11p of r ecord• .. nd i •• t t o th• d••i:i l .oy or 
• p<l n t •r. -n,., col l ect•On " " " be 1 o r t •d l•lpn•b•t•<;• lly) f o r 

:::~1:~~ , ~~~~ t :~qd:7: t :~~r:':'';.c~;!: , ·:~ !'::d:~ ~o;; ~;·~~.. :;~"'I 
Uly lllOlYl d \lfl re cord d• U: r 1 pt1011. Co•pl •L• e rrOr • t <• P P l ll'I 
••• •• proq r•• <:•• • ll" • •llOOoH l MPOlllbl•-

Tiie l •K TA• £v6rl >Ollwlll conv1 11 1• ntly 11.andl• up to 1 50 
r •corcl• • nd t•P•• p•• d a t • !1 1•. Jo n u n l 1• • t•d n..• b•r of d i ll 
f •l•• c • n be • tOr"d Or\ t•P• · PltlCE · $15.00 

Tn• •llll • nce d n l\ • lld • I I\ 0151\ v • r • • <:>n • • •" 'llP'l••<l•d r·o r 
ll• a v y co•"'•rc 1• l .., •• •nd c • ll tund l @ up t o 5 00 • nd lOOct r • cord1 
p@r d • U• 1 11.,, • ••p•c;t•v• l y . U;> to 1$ 0 0 r • co r d• <; a n b" • to r•d 
011 ' on•·dr>VI • Y• t " • · Any " ""'ber of d r iv e • " " " be u l t d, 
• i lo., 1nq •n• t • n t ac<;• • • t o tlloutf. 1101 ot r • conh. An un l••i t.,d 
n u•b•r o l O•!• f>l •• c: •n " " • t<>rotd on 01 • ~ •Lt• • , • l l O w1 119 • v • n 
• o n•·dr•v• • y•t•>< c;on ven ..1nt e cc• •• t o t11ou•1.nd 1 of r ec;orda . 
' "" n r o t llttr l.•p r ov•'"cnt ~ o v" r tll• t•P• v• ra1 o n. •R ICI: 1 $l ~ - 0 0 

M• > l • d f >r•t Cl.. •• , lnC: l Yde $ l. 00 S ~ H . 

o.• ~. n•• • OtOtt• •<Id H ... 1 • • ·~ ·.) 

()ZARI'\ M()lJf'JTAlf'.I v308 
SOfTllAIE 

,.... l WllT1Hl." '"no. f.,.tttrttll t , l.rk.llft.I~ nm "'· (m) SJMHI 

HATCH A PLOT 
WITH YOUR TRS-80* 

Use ESP the Educated Slave Processor 

0 .-
• Full plo tung co111 rol fea1u res 
+ Seit-con tain ed microprocesso r 

1 

+Co nnects TRS·8 0 " maste r compu ter to user-supplie d X-Y Rec o rder 
t Converts commci nds to volt a99 outputs 
+Plots vectors, d ots, X and Y axes, and ASC II characters 
t Bu ffers commands t o o ptimum si>eed o f ucorder 
+ Pric& I S $ 4 50. 
• Ma nual sold separ ately for $ 10 . 
-t Ma nual puce re tundcib1e with purch ase of un it 

Or Use MICRO-PEN Software 
+ ESP capab1h 1ies e xce pt buffering 
•Runs in TR S-80" compu1e1 
• Req u ire$ user -$upplied Of A and pe n control inte rfaces 
•Pr ice is $99 on disk ette 
• Schematic and parl$ information provided for etectrica1 in1e d ace 

For additional information, write to: 
E psi lon Systems
969 Crown Ave. 
Santa Barbar a, CA 9311 1 .,. 487 

•u••·•o "' ,. .,,..., ., .,M ,. .,,. 0" .. ,. ,. ., v co.. ~ Q •AnoN 

... see List of Advertisers on page 306 

10 bra nd

MURDER IN THE MANSION And Other Computer 
Adventures In Pocket-BASIC for the TRS-80 

-new exciting tested ready-to-run 
gameprograms for the pocket computer, or 
any BASIC micro, including Saturn Death. 
Lost Safari, Bu ried Treasure, Black Pearl 

Scrambled Egg, Barrel of Apples and 
===!!~more, 64 -page book. $5.95 

Pocket-BASIC Coding Form for the TRS-80, 
or any BASIC micro, makes writing prog­

rams easy , space forMM l!'di~ll' memory labels. 
50-sheet pad $2.95Illr\\ ilfu~ 


F:li\S). l1\\~ll~!Th 


l1hckc t· USIChrHcTRS·ll 

Send check or 
money order plus $1 
shipping for each 
item ordered to: 
v491ARCsoft 

Box 132 P 
Woodsboro, MD 

21798 

h4 Otbr '••••ltr Ulnhrn 

0 

Design your own space fighter. You choose the 
weapons, equipment , engines. and more. Then engage 
in a one on one sudden death fly·off. Human opponent 
or 10 different computerepponents. Fight in 2 or 3 
dimensions. Action Sounds and Graptiics. The most 
imaginative scifi game we offer. S l9.9S 

(written by former USAF phantom pilot ) 

More Super Games with Action Sounds and Graphics: 

~H ANTS H! ~:y
2

~~9p:~
1

~ha~~~~~~=~~· s14.9s 
PARSECTOR v:~~'!::a~~=:~~a:.P'~~~~i=!~. $19.95 

PARSECTOR 8 I::::7~x~~O::~, v · s20.95 

HIGH ~ED LIFE ~~~;s,~~~=~~~~tje.S14.9s 
NAME IBAT STATE UUIZ =;:"~!::;"=--""'-95 
TRSOO Level II 16k, Model I or Ill required. Y"'231 
For cessette and instructions Mnd CHECK or MONEY ORDER. 

Synergistic Solar Inc. ~.,!0;L 5~~~5 
Pl•se write for mOfe info. Deale r inquir ies invited. 

of not being able to read the digital counter 
without changing positions every tlme?-Then 
try the DATA vntw 
Speclllcally designed to 
position the recorder at 
the proper angle for 
effortless viewing of 
the counter. 

Constructed of durable t~ansluscent acrylic In a 
beautiful smoked gray tint with s lip resistant 
padded feet. 

Only 8.95 each 

Add 2 .00 for s hipping and handling 


California residents add 6% sales tax. 

TO ORDER: Send c heck or money order o nly to: 
REM TRON 
P.O. Box 2280 v499 
Santa Clara. CA 95055 

NO COD"S PLEASE 
• Exat ron stringy floppy version also availabl e for 
5.95. Ideal as desk calculator stand also. Size 
5~" wide x 9" long. 

• Exatron ts a registered t rademark of Exatron. Inc. 

The MllQIC Curse. di l o ws y o u 1v .~ ..~ 11,.. '-'<;'<+ l<;" $(.;•een~ (1ncl11:;1ong g•ap '\•c s1 on 
yow ,- ,~eo A pow1>1ho1 cnmman<l tnen g.r,n~•<.1 t.:-,. rn.:- BASIC ·n'>l•uCl•On'.\ ! (> 
rec,eJtetM•s.cree n 
Thot M•gic C1.t11o r ma ~es soph •Sl~catca Dai a Fn try find D•s1May easy W+tn th e 
Magic C u•• or vou (}(•lint- tne Oal11 enT1y o• O•soi;w hl.'J.Os dtrec lly on yo"' 
s.c•een Tne dCl•fl•!•O<' c-O!ll<>1a1rn~ wil l :oe•H;'f itle tn1: BA.SIC or>sH ucl•ons To 
1mplf:!nl"nl<llll1ten r1 y a n<ld1sp1ay 

The Magic Cu11or w•ll .'llMI 
• crea1e9•apf'ucal c haracle•s s1111p+y 1:>11 thf' SCl('t.'n 
• <Jom1>ca1echaracle•s o" !he scr~ne<1 $•lv 

• $10•~ sveens l o• l i11e • use on the s 11me session 
• re10 11.:1 SC•Ci;lll$ c 1e ,.1••1J If\ pre~1ous se~s•ons 

• cen ter t>IOCk5 o t 1e • t on m.-. sciee" 
• mO~f' olocks ot re•I on me scr~n 
• r1 9h1 1ust 1ly 1e . 1 w 1th 1n a Olock on 1n(' """"'" 

an<! more ! har.'l7 p-0wPrt11 l comm11n<1'>" 

MAGIC CURSOA 1J2K 01s~ 1 lvl<'N'l 1 S~'J5 

Trace-80'" 
TRACE·80 o•h Y"<J o.>1>.._.,.,. , , ,,. '""''' "'"' ~""l "" , '' ·•· !n " ,, '<l""ll'. I''- '-i' .,,. , to 11,..., 
'"''to'"" ~ '"'""-''""-' '">$'·"'"'' :orooq•.•rn ~· ''"" , . '1L '·•·•t w •1l •1 U.o· ".,,., " •\~. ,., 
'"lV e •<!C:uhO'l d l ~nvl ""''"'°"'""'"' ' "1"-'< l "'I"' IS ~ , . ' ,,.,,,.... y. ' ' jUloC' .... '·" • 
"'dtCll ..ac" -n~truchon m•tt'>nt>'1 L ~rod '""'Sh'• , , ._, " '"1' t.~1 :.. p,.."" ,..,.~, "' 1'""'' ·" 
""""•! j,<_•..,..n d1~p1~y 

11 iC>V ro~v(' '*' P" nTe• TRAC( ·IO -'II\.> "'~ ' "'' 1,0 ,.,,.._,_1.- ""'' p ..<:J'"''' ,, ~· '"' "" ,,,..,.. ""d 
watGr. ll'le SC•Mtl .., , ,.e ~Oii' 1·•-nle• ~·m • l~'"'•J,•SI\ I>"•'>!> 1''" '' <I<."•·· ·.J· rw 0nq 
e•ec..tec i '>e memo•v ~~1 on .inc 1'1<> • •'-1" •<'"" ""'"''~"'"' ..ii.~ '<1.,, , ., .,. , ,,.... " 
•e<g 1S!efCOnte f\!S 

TRACE·80" 1l0"'$)' '" 1<111.1<. , , ROM '" ""'~' .r. 11 1\M I ~"·'·'"" ,, .,!r-" 

S;i«;<al<: •C.::ui-0<>0.C•I'"' 


Tt'IACE-80/ Mod I 11\0( l"(>e<>< o,._. 

TRACE-80/ MQd II 


The Restauranteur's Consultant ·· 
To,._ l<><><l ~no be'''''"9" "'"' ."9"'""'°"' '"'~ ••~" th ·" , ,.,,,~ •'l> I"• "·'" ~ '·~ ! • ' ' ••I 
CQ$" .(l.n~lv~•S Tl>C>k ta~- > '•'>1n•e<l tu••lf.i'l.!·>t'l 1 ·l~·• il'.<>~n" . ,.,H,~ .1 1• "1, .••1.,,,,, • 
DllS"'HS 0-.-e• .. na11 ()O/pn '"001!~ Qi>f' " "'' " " ···•Ii· ~...1 l•I ., "" .,,,.,,! 
· ~!O<mill Of\ •or pro1i1,.l'>tl•lf /\IHI '"l1lOl-iK1 <>' CM , ,, r -• ..:i··~ ""'""'''" •• ' ' '"-"'"' 
per -..·oo• ' 'Steli<I ot ~Ul!<S t:>t....:ause IN> Cun"" t ~,,1 "'~~· +. rflo: •"-'1.("S-,.«•• , . ""'~ '" .,..,''°"' i<>•" c~~ :><'<Cf'~ 
!.'OO I 321\ 2 0.s>. l:'f.n•e •U1 l.Aodll 

CUST~,~,~~~~~;~,~N~~ 
PO Oo• !)8042 h.0<1~"" ' f l( ::o"if'I 

Atln J·•> M ,1>1f'n'> 

y' 7 O t C<t 1 i l "J: -~.'..~ /~~fl 

WRITE FOR OUR COMPLETE 
SOFTWARE CATALOG!! 

•COTTAGE• 
SOFTWARE 

PACKER: Automatically edits all or part of your Basic 
program to ease editing, run faster, or save memory. 
Has 5 sections: UNPACK- unpacks multiple state­
ment lines into single statements maintaining pro­
gram logic, inserts spaces and renumbers lines for 
easier editing. SHORT-shortens your program by 
editing out all REM statements, unnecessary words 
and spaces. PACK- executes UNPACK & SHORT 
then packs lines into multiple statement lines; main­
tains program logic. RENUM - renumbers program 
lines including all branches. You speci fy increment. 
MOVE-moves any line or block of l ines to any new 
location in the program and renumbers lines. Written 
in machine language. Supplied on tape in 3 versions 
for 16K, 32K & 48K. 
For TRS-80" Level II or Disk Basic .......... .............. $29.95 
FAST SORT ROUTINES: for use with Radio Shack's 
Accounts Receivable, Inventory Control I, & Disk Mail­
ing List Systems for Model I Level II . Sorts in SEC­
ONDS! You'I! be amazed at the t ime they can save. 
Supplied on data diskette with complete instructions. 
FAST SORT for Accounts Receivable .................. $19.95 
FAST SORT for Inventory Control 1. ....... ... .. . ... ... ... $19.95 
FAST SORT for Disk Mailing Lisi (speci fy data diskette 

or tape for one drive system)....... .......$14.95 

ALL THREE ROUTINES .........................$44.95 

, SYSTEM TAPE DUPLICATOR: Copy your system for­
,, mat tapes. Includes verify routine. 

For any TRS-80'"Level II .. . ...... ............... ... ........ $14.95 
CASSETTE LABEL MAKER: A m ini word processor to 
print cassette labels on a line printer. Includes manual 
and 50 peel-and-stick labels on tractor feed paper. 
For TRS-80" Level II & printer ............. $15.95 
4116 RAM CHIPS-Tested!! Guaranteed for 1 year to 
the original purchaser. . ............. 16K for $49.95 
MANY MORE items available. Call or write for catalog. 
VISA & MASTERCHARGE accepted. Dealer inquiries 
invited. Kansas residents add 3% sales tax. 
Foreign orders in US currency only. 
On line catalog on Wichita FORUM-BO: 316-682-2113 
Or call our 24 hour phone: 316-683-4811 or write: 

COTTAGE SOFTWARE 
614 N. Harding ...- 233 

Wichita, KS 67208 

"TRS-80 is a registered trademark of TANDY CORP." 
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COHP 4403 17 0 zo 
DELAY 4 4 CC 1 09 118 17Z 180 168 lH zo 5 0 Z11 
DONE 4 446 61 63 66 0 
FI XZKR 441E 35 0 1 01 
FIX 2TV 440C 18 2Z 0 
GET .HORE 4470 116 0 1 2 4 
INPOR T DOFF 9 0 % 11 0 119 
INPUT .KE 084 0 8 0 60 
LON CA SE 44 1B 26 29 0 
HON. TOP 4 091 7 0 f;5 
NOT.BK 4 412 Z3 Z5 0 
NOT.BS 4 4 2A 40 43 0 
NOT . C LEAR 4439 50 53 0 
NOT.LF 4424 36 39 0 
NOT. TAB 4433 44 4q 0 
OU T PORT OOFF 10 0 167 176 18 3 
PUT.CLY OOA3 3 0 1 71 179 1 87 18 q 
PU T. HORE 4 4 AO 171 J 178 
RT 441 0 28 30 0 
S T. BIT 4461 qa 1 06 0 
ST.HOLY 0050 4 0 108 
S T. NH OL l OOA2 5 0 117 
TOPS TK 4 5 FF 6 u 13 
TRY. SB 44 4q % u 1 00 1 05 112 

0 LINE ! S l WITH ER~ORS 0 LINE (S l WITH HA RNINGS 4 3 6 HI LL ISE CONOS USED 
28 S YMBOLS CREA TEO 73 REFER ENCES 

Program Lis ting- Leve/ II 

Z80 ASSEMBLER v 1 .8C 79/lZ/20 . 15 . 1q.29 . TERMZ THIS IS THE TER MINAL AT 3 00 BAUD 
TABLE OF CO NTENTS 

Z EQUILIVA NTS 

14 TRANSPAREN T TERMINAL 

66 SUPPOR T ROUTINE S 

92 CH AR.I NRS 2 RS2 32 INPUT DR IVER 


151 CHA R.OUTRS 
Z04 DEL AY ROU TI NE 

Z& O ASSE HBLE R v1.8C 79/1Z/ZO. 15 .19. zq . TERMZ THI S I S THE TERMINAL AT JOO BAUD 
EOUILI VANT S 

3 7F 00 S TA RT EQU S7FOO 
.. 1A19 S YS EQU S1A19 

5 00 AJ PUT . OLY EQU 163 

6 0050 S T. HOLY EQU 8 0 

7 00 AZ S T• NHDLY EQU 162 

8 7F 00 MON. S TK EQU S TART 

q OO FF INPORT EQU SFF 

10 OOFF OU TPOR T EQU SFF 
11 00 33 TVOUT EQU $ 33 
1Z ooze KB IN PUT EQU $ 28 
1 3 00 zo SPACE EQU s z o 

Z80 ASSE HBLER v1 . 8C 7 9 /lZ/20 . 15 . 19 . 29 . TERH2 TH IS I S THE TE RMI NAL AT 300 BAUD 
TRANSPARENT TERMI NAL 

15 7FOO ORG S TART 
16 
17 TR ANSPA RE NT USE R• s TERMINAL 
18 
1q 7F 00 co 777F TERHN CA LL CHA R. INRS2 CHECK THE RS232 I NPUT 
20 7F 03 28 06 J R z , TRT . KB 
Zl 7 F05 co 187F CALL F IXZT V HUST BE A CHAR TO GET HER£ 
zz 7F0 8 co 607F CALL TOTV ECHO IT TO TV 
23 7F08 co 597F TRY. KB CALL CHAR. I NKS CHECK KEYBOARD F OR CHARACTER 
Z4 7FOE 28 FO J R Z, TERHN IF NONE--GO CHECK RS232 INPUT 
25 7F10 co 3Z 7F CALL FI XZRS HUS T BE ONE TO GET HERE 
Z6 7F13 co AB7F CA LL CHA R.OUT RS SO SEND IT OUT THE PORT 
Z7 7F 16 18 E8 JR TER MN 

z q 7F18 FE 00 FIXZT V CP s o CHECK FOR CR 
30 7F1A 28 15 J R z , F IXEO ALLON CR 
31 7F1 C FE 08 CP 8 CHE CK FOR BACKSPACE 
32 7F1E 28 11 J R Z, FIXE O 
33 7FZO FE zo CP s zo CHECK FOR . LT. 20 
34 7FZ Z 30 04 J R NC, NOC TL 
35 7FZ4 3E 00 LO A, O 
36 7F26 1 8 oq J R FIXED 

Program continues 
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Using SCRIPSIT? 
What has IBM got that you 

haven't got? 

A SPELLING CHECKER! 
~f\eillkf 

.HEXSPELL zaps those.sRaelcytypos! 

Tired of typos in your text? Can' t remember if 
it's one "c" or two? Let HEXSPELL zip 
through your words, displaying any spel l ing 
errors for easy correcti on. HEXSPELL comes 
with a built-in wordlist , and soon learns any 
additional words that are spec ial to your 
business or occupat ion. You can even teac h 
it to become bil ingual! HEXSPELL remem ­
bers up to 28,000 words, then starts forget ­
t ing o ld ones to make room for the new. 

HEXSPELL, wordlist and manual US$69. 
Manual only $12. 

Requires 48K TRS-80 Mod I with 2 Drives and 
TRSDOS. SCRIPSIT version available now, 
other versions under development. 

P.O. Box 397 Stn. A ..-125A,HeXAGON 
Vancouver, B.C. Canada V6C 2N2 ....... svsTeMS 
Teleptione (604) 682·7646 

• COMPILERS 
••• 

: ACCEL2: Compiler for TRS-80 Disk BASIC. Compiles e 
• sele<:ted subset to Z80 machine code in all lour variable lypes, • 
• 	 compact tK run-time componenl controls interpreter 1ostream- • 
• line all other staiements and tunchons. Technique minimises : 
e code expansion without impairing huge speedups for true double • 
e op11m1sation SIK diagnoslic messages. Local/Global options 
e increase compal1billty with subject programs. Oulput save 10 : 
e Disk. tapes. Professionals note: No royalties on the derived • 
e code. It's like having a 100 mhz clock .$88.95 • 
e 	ACCEL: Compiler for TRS-80 Level II BASIC. Same huge e 
• speedups as ACCEL2 but 1n INTEGER variable type only. Run- • 
• time component 1us1256 bytes. ideal for graphics. games in • 
: t6K Developed 1n Britain by Southern Soflware 44.95 • 

e 	TSAVE: Writescomp1leroutputtoSYSTEMtape $9.95 : 

: SOFTWARE CPU™ : 
• Super STEP: Animaled Z80 Programming Models. Oisas- • 
• sembfer. Single-step/ TRACE modes with 1n1e111gent RAM • 
• Window, 5 user-selectable Windows. single and cumulative • 
• instruction times in m1crosec0Ms. Reference Space. much • 
• more. Big booklet, a zao Software CPU. 16K Level 11 TRS·BO, • 
e TBUGrequired .No.BL·O . . .$19.95 e•e 	Super TLEGS : Relocates TBUG. Super STEP $9.95 e• 
: 	 EMU 02 : Animaled 6502 Programming Models. Disassembles : 

to 6502 mnemonics. Single-step/ TRACE modes. 6502 coun ­
• terparts 10 #B. #J, #R. #Fand #Gcommands. fast Cross-inler- • 
: preter.keyboard scan port with p-instructoons OB.EB control. : 

• 	 ~!?~~~·~;~~us~f~d;;:H~ce. more Bog booklet& SYNERTEK •1
: 	 16KLevelllTRS-80. TBUGrequued No BL-1 $24.95 : 

: COLOR COMPUTER : 
e COCOBUG: 6809 Debugging monitor for TRS-80 Color Com· e 
e puter Examine, modify memory/CPU registers. place break- e 
e points. execu tesingle instructions or entire machine language e 
• 	 programs 1n real time. Includes 6809 Re1erence card, runs 1n e 
e 4K 

: MASTERCARD/VISA 
: 

.e 
: 

Incl. .75 postage, CA add 6%

l' ALLENGELDER SOFTWARE 
Box 11721 Mam Post Office 

• San Francisco. CA 94101 

$19.95 e 
: 
: 

•.•. 
• 

: ..~r-	 v' 79J? : 

: ~~~~a~e ~~~G,~mA~l;~·i~1~;;k£:i~~~~eCor p : 

..-See List of Advertisers on page 306 

( 	 AT LAST! l 
Mass production prices for high quality software.Buy direct and save 50°0. Also 
available for CPM and HOOS. 

DATA BASE MANAGER Mod I & Ill 569. $149 (48K) Mod-II 5199 
Ma intain a data base and produce reports.all without user programming.Define 
Irle parameters and report formats on-line. Key random access. fast multi-key 
sort. fie ld arithmetics. aud it log. label. No time-consuming overlays. 500 happy 
use1-s in one year. Mod-II and 48K versions have over 50 enhancements. including 
40 fields maximum . "IDM-M2 is great'" - 80-US. 
AI R Mod-I $69 Mod-II s149 Mod-Ill S69 
Handles 1nvo1ces. statements. aging. sa les analysis. cred it checking. forms input. 
and order entry. Unlike other accounts receivable programs. ours can be usedby 
doctors. store managers. etc. 
WORD PROCESSOR $49 
Centers. iustrfies. indents. and numbers pages. Mod-I ve1s1on features 
upper/lower case without hardware mod1f1cation1 Frie merge optton available. 
MAILING LIST Mod I & Ill 559. 579 (48K). Mod-II 599 
The best' Compare and be selective. Includes forms input. 5-digrt selection code. 
zipcode extension. sort on any field.and multiple labels. Who else offers a report 
writer and merges with word processor? 
INVENTORY Mod I & Ill 589. 5109 (48K) Mod-II 5149 
Fast key random access. Reports includeorder info. performance summary. EOO 
and user-specified reports. Many peoplehaveconverted toour system' 'Next to 
1mposs1ble to damage the fife... 

GL. AI R. A/ P. PAYROLL Mod-II 5129 each 
Integrated accounting package. 100• page manual. As opposed toOsborne's slow 
binary search and 64 column screen. we use fast ISAM and SO columns Dual disk 
and TRSDOS required 
L216 559 
A cassette package of 10 bus111ess programs for Level II t6 K systems. Includes 
word processor and data base manager. Poker game S19. 

Most programs are on-line. interactive. random-access. bug-f ree. documented. 
and delivered on disks. Mod-I programs require 32K TRSDOS. Were#1inbusiness 
software - don't let our low price fool you' Ask for our free 20-page catalog 1f 
you're still not conv111ced. Compiled versions are available 

~ MICRO ARCHITECT. INC. .,-54 


96 Dothan St., Arlington, MA 02174 


1~~!1~Xl
( - 7,·R;;As 1J

,,,

L -- -, W,•." 1L1­
/ 	 ;y . rr 
'-- '~_.\:J \_./"' ,\' ,;\ ­

16K DYNAMIC RAMS FbR 

$24.50 

Volume buying does it again : these are top 

quality, high speed, low power RAMs suitable for 
expanding memory in TRS·ao· 1/11/111 and Color 
Computers, Heath H89, Apple. newer PETs. etc. 
Backed by one year limited warranty. Add $3 for 
two dip shunts and conversion instructions for 
TRS-80 ' I. 

Why pay more 
...we stock the right parts at the right price. 

Te1ms : Cal •P-S M el t<u A:low .a.1 l~Mt 5' .$hipping e - ce-ss 
ro!urftJed \llS A Masu11caro otdc•s c all (4 15) 5fi2·06~. 24 
t1o u13 1nc1ude s11e~1 address tor UPS delivery P11ces suh1ec1 to 
ch ttng l! w11hou1 nooce 

..-75 

@@)IB®(!fJ 
GODBOUT ELECTRONICS 

BOX 2JSS, OAKLANO AIRPORT. CA 946t4 

Wages 

Is 


Here 

FOR THE TRS-80 

• Wages M EETS PAYROLLS 

• Wages IS G UARANTEED 

• Wages COST ONLY 
$35.00 FOR MODEL I 

($45.00 FOR MODEL II ) 

FROM 
The Maine Software Library 
P.O . Box 194 v 2ss 

Standish , Maine 04084 

·A Trade name of the Tandy Co rp . 
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37 7F28 06 60 NOC TL SUB S60 CHECK FOR LONER CAS E LETTE RS 

38 7F2A F2 2F7F JP P.L ONCAS E 

39 TFZD C6 20 ADD $20 ADD 20 AN D GET 40 MORE I~ FALL THRU 

40 7F2F C6 40 LOMCASE ADD $40 LOWER CASE SO CONVERT T O UPPER 

41 7F31 C9 FIXED RET CALL THE euTP UT ROUTINE 


43 LEVEL Z GIVES a FOR BACKSPACE SO NO CHECK I S RE QU IRED 

44 ANO SA FOR LINEFE ED SO AGAIN HO CHECK 

45 

46 7f32 FE 58 FIX2RS CP SSB CHECK FOR UP ARROW--IF SO GIVE OUT ESC 

47 7F34 20 02 JR NZ, TRY . TAB 

4 8 7FJ6 3£ 18 LO A,$18 

49 7 F38 FE 09 TRY• TA B CP q CHECK FDR RIGHT ARROM--IF SO HAKE A TA B 

50 7F3A 20 07 J R NZ, TRY . CLEAR 

51 7F 3C 3E 20 LO A,SPACE PUT A SPA CE OUT TO THE TUBE 

52 7F3E CD 6D7F CALL TOTV 

53 7F41 3£ 09 LO A, 9 

~4 

55 7F43 FE 1F TRY. CLEAR CP S1F CHECK FOR CLEAR TUBE AH O IF SO SEND NULL 

56 7F45 20 11 JR NZ,GO.OUT 

57 7F47 3E 1C LO A, S1C SET CURSOR TO HOME 

58 7F!f9 CD 607F CALL T OTV 

sq THC 3E 1F L O A,S1F CLEAR TV SCREEN 

60 7F4E co 607F CALL TOTV 

61 7F51 3E OE LO A,SE TURN ON CURSOR 

67 7F53 co 607F CALL TOTV 

63 7F56 3E 7F LO A,S7F LOA D UP S7F FOR TRANSMISSION 

64 • 

65 7F58 cq GO.OUT RET 

zao ASSEHBLER v1 . 8C 79/12/20. 15 .19. 29. TERH2 THI S I S THE TERHI NAL AT 300 SAUD 
SUPPORT ROUTINES 

67 

&8 FOR THE KEYBOARf' - ­
69 l= 1 = NO KEY DONN 

70 NZ=O = A KEY DOWN 

71 • 
72 7F59 co 28 00 CHAR.INKB CALL KBINPUT GO GET THE KEY 
73 7F5C FE 00 CP 0 CHECK FOR A KEY DOWN 
74 7F5E 28 oc JR z .oONE • 5 DONE IF NO KEY EXIT MITH Z FLAG SE T TO 1 
75 7F60 FE 01 CP 1 CHECK FOR BREAK ON THE TRs- ao LE VEL z 
7& 7F62 20 03 JR NZ,OONE DONE IF NOT ZEROt THEN THERE MAS A KEY so RETU RN MITH 
77 Z SE T TO 0 BECAUSE IT MASN•T BREAK 
78 7F 64 CD 191A CALL SYS IT WAS BREAK SO GO TO TOP OF THE MOHJTOR 
7q 7F67 co 6D7F DONE CALL TOTV ECHO THE · CHARACTER 
60 7F6A FE 00 GP 0 SET Z FLAG TO OFF 
81 7F6C C9 RET 
63 
6 4 . A REG HAS THE CHARAC TE R TO BE OUTPUT TO THE TV 
85 
66 7F60 05 TOB PUSH DE, 
87 7Fb£ FOES PUSH IY HUST SAVE IY AND DE FOR TYOUT 
88 7F70 co 33 00 CAL L TVOUT WRITE THE CHARACTER TO THE TV 
89 7F73 rnE 1 POP IY 
90 7F75 01 POP OE 
91 7F76 C9 RE T 

zao AS SEHBLER v1.8C 79/12/20· 15.19 . 29 . TERH2 THIS I S THE TERMINAL AT 300 BAUD 
CHAR. I N~S2 RS23 2 INPUT DR IVER 

93 • INPUT RS232 DRIVER 

'l4 • 

q5 USES REGISTERS AS LI STED BELON 

96 

97 A--IS USED FOR THE INPUT 

98 • B--I S USED TO HOLD THE BIT COUNT 

'l9 D-- IS USED TO BU ILD THE CHARACTER 


10 0 E--I S USED FOR THE DELAY COUNTER 
10 1 
10 2 CALL HITH 'CALL CHAR.INRSZ' 
10 3 • RETUR NS MI TH 'RET' WITH THE CHAR IN A REG 
10 4 
105 THIS INPUT DRIVER READS 1 S TART BIT 
106 • 8 DATA BITS IHASKS TO 71 
107 DOESN'T READ THE STOP BITS 
,108 • 
109 HARD WA RE REQUIRED IS A LEVEL SH IFTER FROH RSZ3Z LEVELS 
110 • TO TTL LEVELS AND THE INPUT ON BIT 4 OF PORT SFF 
111 
112 FOR THE RSZ32 PORT INPUT-­
11 3 z 0 ON THE INPUT PORT NO START BIT 
114 NZ 1 ON THE INPUT PORT CHARACTER RECI EVE D 
115 
116 7F77 CHAR.INRS2 EQU 
117 7F77 DBFF IN A, <INPORTI CHECK FOR A START BIT 
11 8 7F79 E6 1 0 AND $10 
11 9 7F7B 20 02 JR NZ, S T• BIT 
12 0 7F70 18 28 JR GOO UT 
121 7F7F 06 09 ST.BIT LO B,'l SE T UP THE COUNT 
122 7F81 16 00 LO o. o CLEAR OUT THE CHARACTER 
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,..A MAJOR TRSSO "• ,., 

BREAKTHRU FOR 
Electronic Engineer• 

Electronic Bobbie•t 

Electronic Students 


Ham Operators 

A General DC-AC (s teady s tate) Analys is 

of Any Circuit 
Will Analyze and Compute: 

• 	 Node, Bra n ch, Element. Voltages 
• 	 Node, Bran ch , Ele ment. Cu r r e n ts 
• 	 B ran ch Power Diss ipatio n 
• 	 Magn itude a n d phase valu es and comple te 

freque n cy respon se w ith graphic d isplay 
• 	 Modify any e lement in circ uit for desired 

results 
To Order Write:A complete operational 

G & L Software Enterp. manual supplied 
2304 N. 1st. Street 

comparable to I.B.M.'s 
Upland, CA 91788E.C.A.P. ~ Program 

*A.C. Analysis P rogram 60 DAY MONEY 
$149.95 BACK GUARANTEE 

*D.C. Analysis Program IF NOT SATISFIED. 
$89.95 

#yrs,4" I . . . ,. i
*Order before May 31, 1981 ~- · ·- ­·

to get both for $149. 95 
Do Not Send Cash i n the Mail 

TRS so·· is a trademark o f the Tandy Corp. E.C.A.P. is a trademark of l ntem~tional 

~usiness Machi ne.!:i. Inc. v" 39 ~ 

E[]FIS E[]FIS 
A sophisticated Editor & 
Assembler set ting t he standard 
for the •Bo Model & Mode l 
I I I. Al l EDAS commands and 
SOURCE text can be en t e r ed in 
either upper case or lower 
case. Direct assembly form 
memory or disk by means of ''GET 
assemb ler directives . Thi s 
gives text buffer capac i ty 
equa l to your drive 
configu ration ! 30 , 000 bytes of 
symbol table. 
Direct assembly to disk or 
memory for fa ster deb ugging 
ope rations! DOS "system" 
command f unct ions KIL L, DIR , 
FREE, and LIST are available 
from with in the environment o f 
EDAS. 
Th e Edi tor , with renumber, 
mai ntains command syntax 
identical to the BASIC editor. 
Globa l change permits you to 
alter a st ring thro~9hout a 
designated range of I ines while 
block move rel oca tes lines of 
t ext. 
EDAS is priced at $79 plus $3 
S&H. A 72- page manual included. 

m1ul ii I 
Now you can append two or more 
CMD files and/or SYSTEM tapes . 
Pe r form transfer to & f rom 
disk/tape of SYSTEM/CHO modules 
with offset capabi l iti es . Read 
VTOS ISAM overlays. More ! $20 

LOOS is the latest generation of operat ing 
systems for the TRS - 80 computers . LOOS is com­
pletely documented in a n extensive operating 
manual and total on-go i ng s upport f r om some of 
the most know l edgeab le peopl e in the i ndust r y 
is provided . In short , LOOS i s THE ope ra t i ng 
system to use with the TRS-80 computers ! 

$139 . 00 
+$3 S&H l[JIJ~ Cl.I 

Complement your assembly language tools wit h 
this ZBO d i sassemble r which produces screen , 
pri n t e r, cassette, o r disk file output. A two ­
pass process pr ov i des SYMBOLS for 16-bit ad­
dress and 8- bi t re lative refe r ences . EQUates & 
ORG a r e generated. Read SYSTEM programs & dis ­
p la y load address range . $20 (DSMBLR I for non­
d is k use is $ 15) 

Specify Model I o r Model 111 

VISA __ ···' MI SOS YS Dept[!I"I·-~- · 5904 - Dr MUiveEdgehill 
Alexandria, Virginia 22303 

703-960- 2998 MicroNET 70 140 ,31 0 
Dea ler I nquiries Invi t ed ~ 221 

Turn you r Editor Assemble r into 
a disk package. This 32K patch 
mod if ies EDTASM for DOS ope r­
ation . Featu r es? Add fu l I disk 
1/0, block move , global change, 
pri nter pagination with op ­
tional prompting, sorted symbol 
table, print memo r y utiliza­
tion, correct DEFM expansion , 
protect memory, and recover 
after BOOT. From within the 
EDTASM you will have DIR, KI LL, 
& FREE . Upgrade you r EDTASM 
toda y ! Version for EDTASM+ 
coming soon . $20 . 

T~E 1jJ1J1~ 
THE B00K must be a part o f your 
Z- 80 language tools . Vo l ume 
gives you access to a ll math 
ope rations in your Level I I ROM 
inc l uding ASCII-Binary conver­
sions. Inc l uded i s a symbo l 
tab le of the entire mach ine 
not ing over 500 addresses . 
Vo lume 11 te l Is you everyth i ng 
you wanted to know about the 
Level 11 1/0 printe r, key­
board, v ideo , and casset te 
routines are fu l ly exp lained . 
Each volume has a f ull y- com­
mented 1i s t ing of a ll the rou­
tines discussed. TH E B00Ks wil l 
save you hours of assemb le r 
pr og ram development time . Don ' t 
sta rt programming without THE 
B00Ks . Each vo lume is priced at 
$14. 95 + $1.50 S&H or buy both 
for $24 . 95 . 



123 7F83 
124 7F85 

l E 
CD 

50 
E4 7F 

LO 
CALL 

E.ST .HDLY 
DELAY 

DELAY 1/2 BIT T [NE 

12 5 7F88 DBFF IN A,< IHPORTI 
126 7F 8 A E6 10 AN D uo MASK OFF THE 1NPUT 
127 7F8C 26 1C JR Z,GOOUT JNP TO RETURN IF NO START BIT PRE SE NT 
128 
129 MUST BE A VALID START BIT TO GET HERE 
13 0 
131 7F8 E 00 GE T.HORE NOP 
132 7F8F lE A2 LO E, ST. NHDLY SET UP FOR NHOLE DELAY 
133 TF91 CD E4 TF CAL L DELAY 
134 TF94 
135 7F% 

DB FF 
E6 10 

IN 
ANO 

A, IINPORTI 
$10 HA SK OFF THE OTHER ens 

13 6 7F98 82 OR D OR IT IN WITH WHAT I S RECIEVEO SO FAR 
137 7F99 5 7 LO O,A PUT CtlAR BACK INTO u 
138 TF'lA CBOA RRC 0 SHIFT IN PREPERATION FOR NEXT TINE 
139 7F9C 
140 

10 FD 
• 

OJNZ GET .HORE 

141 GOT All BITS TO GE T HERE 
142 
143 7F'lE CBO A RRC 0 
14 4 7FAO CBOA RRC 0 
145 7F A2 CBOA RRC 0 
146 7FA4 TA LO A, O PUT CHAR IN A RE' FOR EXIT 
147 7FA 5 2F CPL 
14 8 7FA6 E6 7F ANO S7F HASK IT OFF 
t4Q 7FA8 FE FF CP SFF SET ZERO FLAG TO OFF FOR SURE 

Z80 ASSEMBL ER V1 . 8C 79/12/20. 15.l'l.07. FILE NA HE--TERHl--30 0 BAUD TERHINAL 
CHAR . OU TRS 

140 
141 OU TPUT RS232 DRIVER 
14 2 USES REG ISTERS AS LI STE D BE LOW 
143 
144 A--IS USED TO OUTPU T THE CHA RACTER BIT AT A TINE ANO HA S THE CHAR ON ENTRY 
145 B--IS USED TO HOLD TH E BIT COUNT 
146 0- - IS USlO TO HOLD THE CHAR 
147 E--IS USED FOR THE DE LAY COUNTER 
148 
14'l TO CA LL USE ' CALL CHAR.OUTRS ' WITH THE ASCII CHAR ACTER IN A RE G 
15 0 RE TURN IS WITH RET 
151 
152 THIS DRIV E~ PU I S OUT I 
153 1 START BIT 
15 4 7 DATA BIT S 
155 2 STOP BITS CNO PARITY> 
156 
157 HARDWARE REQU I RtD IS A LEV EL SHIFT ER TO RS232 LEVELS 
158 DR IV EN BY BIT 4 OF OUTPUT PORT $FF 
15'l 
16 0 44 dF CHAR . OU TRS EQ\J 
161 448F cs PUSH BC 
162 4490 05 PUSH OE 
163 '<491 5 7 LO O, A 
16 4 4492 06 07 LO B,7 
1&5 44q 4 3E 10 LO A, $10 SET UP A FOR THE S TA RT BIT 
166 '<496 CB02 RLC 0 BI T 0-->1 
16 7 44'l8 03FF OUT I OU TPOR TI, A DO TH E START BIT 
16 8 44'lA C~02 RLC 0 BIT 0-->2 
1&q '<4'lC CB02 RLC G BIT 0- ->3 
17G 44'lE CB02 RLC D BIT 0-->4 
171 44AO 1E A3 PU T.H ORE LO E,P UT.OLT 
172 '<4A 2 cu CC44 CALL DELA Y 
173 44A5 TA LO A,O 
174 44A6 2F CPL 
175 44A7 Eo 10 AN O 110 HA SK OFF BIT '< 
176 4'<A9 D3FF OU T !OUTPORTl,A OUTPUT THE BIT 
177 4'<A 8 CBOA RRC O 
178 44AO 10 Fl OJNZ PUT.HORE THI S WORKS ON B REG OHLY 
17q 44AF l E A3 LO E, PUT.OLY 
18 0 44B1 co CC 44 CALL DEL AT 
181 44B4 3E liO LO A, O 00 THE S TOP BITS BECAUSE ~UST BE FINISHED 
18 2 TO GE T HERE 
183 4 4 B6 0 3FF OUT COUTPOR Tl,A 
1~ 4 4 4B8 CBO A RRC D FIX UP THE POS ITI ON 
185 44 8A CBOA Rf< C 0 
186 41+BC CBO A RRC 0 
18 7 44BE 1E A3 LO E, PUT.OLY DO THE S TOP BITS 
188 1+4 CO CD CC 44 CALL DELAY 
189 44C3 1E A3 LO E,PUT .OLT 
1q 0 44C5 CD CC44 CA LL DELAY 
1<? 1 44C8 7A LO A,O 
1 ~2 44C'l 01 POP OE 
1'l 3 44CA Cl POP BC 
1'l4 44CB C9 RET 

Z80 ASSEH BLER ij1.8C 7'l/12/20. 1s .19.2q. TER H2 THIS I S THE T E R~INAL AT 300 BAUD 
DE LAY ROU TIN E 

205 
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!!NOW AVAILABLE!! 
I NDEX 

SEQUENTIAL 

ACCESS 

METHOD 

* Get and Put Records to Disk File by " KEY"
* Read File in Key Sequence Without Sorting
* Delete Records Without Recopying File
* Add Records to Disk Files in Any Sequence
* Variable Key Lengt h From 1 to 50 Characters
* Machine language or Basic Subroutines. 

BUSINESS APPLICATION ADVANTAGES 
• Improved Disk Utilization 
- Easier Program Development 
- Improved Operating Characteristics 
• Reduce OI' Eliminate SO!'ting 
• Improved PerlOl'mance 

ISAM SUBROUTINES Documentation 
ISAM UTILITIES on Diskette S9o.oo 


- PLUS - Free Mailing List Sample Application 

Add 6% Sales Tax fOI' CalifOl'nia Orders 


TR5-80 MODEL I, II, & Ill SOFTWARE FROM: 

Johnson Associates - or - Telephone Order line 
P.O. Box 1402M ..-85 FOi' Bank Card Sales 
Redding, CA 96001 (916) 221-0740 

WRITE FOR FREE CATALOG 

14 Lex ington Road. New City, N.Y 10956 
• TAS-80 is a reg1s1erco 1raocmark o f Tanoy Corp v t OJ i 

l . 

EXCITINCi NEW 
uses far the TAS-BD* 

APIO·Sd 
"• U • ..,P_. •--~-•..• fer•M T••·.O 

allpurpase 
INPUT/OUTPUTPORT 
+ teachilVJ newsletter 

• t:tw mast: useful periptwral $45 
• don't: •p•nd mar• far 1... 

-+ 8 outputs 6 inputs 
-+ assembled & tested PC board 
-+ customizing kit included 
-+ UI Basic or U l-Bug 
-+ WE TEACH YOU HOW 

with the API0-80 newsletter subscription 
yoo will learn how to use the TRS-80 for: 

... N:wne SeQUrtty +l"cbOtM!s t t99~ 9QU1Ptne1"1t smtJatKln '*' pnnt.QI"Int • IOCe l lQ * 
:~~:;;::'.:t==~:===c*j~~:d ! 

and a multiplicity of ot her uses 
WE don't just say it, we DD it ' 

INSTAN'):.MAIL RECORDING LINE 

Su,IEJ'i ;~0;;;;;~;:: 
I electronic innovations 

B ox 4034 LANCAS TER PA 17604 

• 1 1U·60 Jt' l " U U IU:IC or HOV(o,I!,. (() •o ·~ 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power line Spikes, Surges & 

Hash could be the culpri t! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equ ipment interaction AND curb damaging 

Power line Spikes, Surges and Hash. 


• 	ISOLATOR (IS0·1) 3 filter isolated 3-prong sockets; Integral 

;~~=~s~~~~ ~.u.~~r~~~'.~~;. ~~~~ ~ .~~~'.~.u.~ .I~~~: .1 .~~ .'~af6~i~ 
• ISOLATOR (IS0·2) 2 filter Isolated 3-prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1675 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 

• ISOLATOR (IS0-5), similar to IS0·2 except unit has 3 socket 
banks, 9 sockets total . . . . . . . . ... . . . . . .. . . . .. . ... . ... $87.95 

• CIRCUIT BREAKER, any model (add·CB) .. ... . . . .. .. Add S 8.00 
• CKT BAKR/SWITCH/PILOT (·CBS) .. . . . . ... . . . . . ... Add $16.00 

Master-Charge, Visa, American Express 
Order Toll Free 1·800·225·4876 

(except AK, HI. MA. PR & Canada) 

L£JlElectronic Specialists, Inc. 
171 	South Mam Street. Natick. Mass 01760 

TPr hn1r ,11 P. Non 800 1fi17 fl'}') 1~1? Y" 58 

Bayesian 
Investment 
Services 
Send for free catalog 
discussing TRS-80 
programs available for 
evaluating: 

Options & Futures 
Stocks & Bonds 
Convertible 
& Other Hedges 
Portfolio Position 
Tax Positions 
Market Timing 

Write or cal I: 
Bayesian .,,186 

Investment 
Services 
Dept. H3 
757 Santa Rosita 
Solana Beach, CA 92075 

:snncx [l[{UCKJC U NOYUIOllS (714) 755-6225 
V' 139 
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206 GENERAL PURPOSE DELAY SUBROUTINE 
207 • 
208 ASSUHES THE DELAY COUNT IS IN REG E 
209 

21 0 

211 CALL WITH ' CALL DELAY' 
212 RE TURNS WITH E SET TO 

213 

214 7FE4 00 DELAY NOP 
215 7FE5 00 NOP 
216 7FE6 00 NOP 
21 7 7FE7 00 NOP 

218 7FE8 00 NOP 
21 'l 7FE'l 10 DEC E 
220 7FE A 20 F8 .JR NZ,OELAY 
22 1 7FEC C'l RET 

222 00 00 ENO 

Z8 0 ASSEMBLER v1.8C 79/12120 . 1s . 19. 2q . TER112 TH IS IS THE TERHINAL AT 300 BAUD 
SY HBO L TABL E 

CHA R. INK S 7f5'1 CHA R.IN RS2 7f 77 CHAR.OUTRS 7FAB DELAY 7FE4 DONE 7F67 
FIXED 7F 31 FIX2RS 7f 3 2 FIX2TV 7f18 GET • HORE 7f 8E GOO UT 7FU 
GO . OUT 7F58 INPORT OOFF KB INPUT 0028 LOWCASE 7F2F HON. STK 7FOO 
NOC TL 7F 28 OUTPORT OOFF PUT. OL Y OO A3 PUT• HORE 7F BA SPACE 0020 
START 7F 00 ST. BIT 7F7F ST. HOLY 0050 S T,W HOLY OOA2 SYS 1A1'l 
TERHN 7F 00 TOTV 7F60 TRY. CLEAR 7 F4 J TRY.KB 7FOB TRY• TAB 7F38 
TVOUT 0013 

Z80 ASSEHBLER v1. 8C 79/12/20. 15.19 . 29 . TER H2 THI S I S THE TERMINAL AT 300 BAUD 
CROSS R~FERE NCE LlST 

CH AR. INKS 7f59 23 72 0 

CHAR. 1 N~S2 7F77 1'l 116 0 

CHAR. CU TRS 7FAB 26 17J 0 

DELAY 7FE4 124 1 33 183 191 1'l9 201 2H 0 220 

DONE 7F 67 74 76 79 0 

FI XED 7FJI 30 32 36 41 0 

F!X2RS 7F3 2 25 46 0 

FIX 2TV 7F18 21 29 0 

GET ,H CRE 7F8E 131 0 139 

GOO UT 7FAA 12 0 127 15 0 0 

GO. OU T 7F 58 56 65 0 

INP ORT OJ FF y u 117 125 13 4 

KBINPLT 0J 2B 12 0 72 

LOWCASE 7F 2F 38 40 D 

HON. S TK 7FOO 8 0 

NOC TL 7 F28 34 37 D 

OUT POR T OO FF 1 0 0 I 78 187 194 

PUT. OL Y OOAJ 5 D 182 190 198 2 0 0 

PU T. HORE 7F 9A 182 D 189 

SPACE 00 20 13 0 51 

STA RT 7FOO 3 0 8 15 

ST. BIT 7F7F 119 1 21 D 

ST. HOLY oo;o 6 0 123 

ST. WHCLY OO A2 7 u 132 

SYS IA19 4 u f8 

TERHN 7FOO 19 0 24 27 

TOT V 7F60 22 52 58 6 0 62 79 86 D 

TRY. CLEAR 7F43 50 55 0 

TRY. Ke 7F~B 20 23 D 

TPY .T AB 7FJ8 47 4q 0 

TV OU T 00 33 11 0 88 


0 Ll NE tS l WITH ERRORS 0 LINE! Sl WIT H WARNINGS 479 HILLI SEC ONDS US ED 
31 SYM BOLS CRE AT ED 85 REF ERE NCE S 

v 62 


CECDAT, INC. 
P. 0. Box 8963 

Moscow, ID 83843 


All you have to do is send a No. 10 size 
envelope, self-add ressed and stamped, to: * 

The most unique concept 
in software ideas. Are you 
tired of not knowing those 
tricks and shortcuts which 
the e xpert programmer uti· 
lizes without even th inking 
twice? Now you can pick 
up some tips and novel 
routines which will simpli· 
fy your own BASIC pro· 
gramming. TRS-80 Model 
Li i. 

TRS-80 is a t radema rk of 
Tandy Corp. 

Free Idea Seeds is a trade­
mark of CECDAT, INC. 
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SOFTWARE YOU CAN BET ON! 

f. ~UDS .,.TOUTJ f.r;;AWS 
A five card stud program so realisl1c A vastly improved version of the Jacks or belter 10 open w1lh a fOker 1ha1 
you'll swear you're lacing sixprofessionals. orrgmal TOUT horse race handicapper can be used as an ace or in s1ra1ghls 
You decide who's blulling and who has Now. thousands of races are s1mu· or flushes (Gardenia CA rules). You play 
lhe cards Your opponen1s learn lated 10 seconds to give you each aga1ns1 six computer·controlled oppo· 
your sryle and 1hal ol lhe olhers and horse's probab1hly of winning and nents This program ha s true ar1 1hc1a1 
mod1ly their belling strategies as 1den11fy overlays Horses are 1n1elhgence capabilities. ORAW5 was 
rhe game proceeds. You can delme lhe screened using factors derived from oeveloped originally by Real Wor ld 
players· characrerislics to match rhose an operal ions research srudy . This Simulations. After lhree years ol refining. 
ol your Friday night poker club or lei your handicapper outperforms programs it's now available fo r rhe TRS·80. II 
compurer define Ihem randomly. and calculators selling for much more will provide hours ol lun. challenge and 

educa11on 
Only s13.00 Only s19.00 Only s13.00 

TRADE IN your old aovenrsed handicapping and poke" All programs on casseue for Level II t6K (Models I and Il l) 
playing programs and receive a S6 00 cred1l Include 011g1nal Loadmg guaranleed Add S3.50 10 gel one or more programs on 
casseuetd1sk and documen1a11on w11h your order a formatted d1ske11e Pa residents add 6% sales 1ax 

"'279WILSON TRS·BO 1s a Tandy Corporation trademark. 
Software Division• 539 Springhouse l ane• Camp Hill, PA 17011 

NEW NEW
EDUCATIONAL THE PROGRAM YOU'VE 

BEEN WAITING FOR 
A magazine index for ALL 

PROGRAMS 
forthe TRS-80* 

your 1980 issues ofYou can now order reading programs for 

80-MICROCOMPUTING orREADING COMPREHENSION· ECONOMICS· 
PHYSICS· MATH-AUTO MECHANICS· HISTORY KILOBAUD 

2 FULL LENGTH PROGRAMS only $9.90 
MICROCOMPUTING!(one cassetle) 


16 PROGRAM COURSE only $77.00 (8 cassetles) 
 L o.:al c and u se !hose special iutorial s and 
- Order by checking lhe desirea programs: •• how - t o arl iclcs that you never read be­

·Reading Physics t .:au~c you weren ' t interested al 1he time.0 59 90Comprehension Physics 2 Find all art icles on prim ers, d isk s...you 
0 Cd t 59.90 O Economics 1 59.90 name it ! FAST & EASY access of an y

Cd 2 Economics 2 art ide b y subject search or key-word 
O History 9 sea rch, ind exed b y topic. NO catch y0 g~; $9.90 59 90Hislory 10 · magazine titles 10 remember! 

All p rogram s are fully d ocumented,"Aulo 2 Demo programs0 59.90 guaranieed to load. ORDER NOW at a 

Kat $990 

Mechanics and Calalogue 
low introductory p rice and pul your 

Ut1hze w ith any Model I. Le 1.1e l I Or0 	Ka 2 . 111aga1ine<, to work for YOU! 
Level II, 4K and 16K or any M Ode l Ill 


0 Ka 3 $990 Displays lower c ase 11 you have 11 
 PLEASE S PECIFY 
Ka 4 . MA GA Z IN E ANV DATES! 

·12 more Ka 5 available 	 ' TAS·80 IS A TM OF TANDY CORP 80-Mirrocom p uting OR Kilobaud. 

l have enclosed a total ol --- - . $9.90 Jan-Ju ne 1980 16 K L - 11 $1 1.95 
tor each 2 program cassetle ordered plus $.50 Jul -D ec 1980 16K L - 11 $1 1.95 

per cassetle for shipping/handling lo : Jan - D ec 1980 32K L -11 $ 19.95 

Send check or M.0 . to: ,,.151DORSETT_,314 THE SYSTEMS SHACKEducational Systems, Inc. 
P.O. Box 28 1P.O. Box 1226, Norman,Ok. 73070 

Flu shing, N. Y. 11 358 
Name ---------------~ N.Y .C. Residenl~ add 80/o la~ 

I Address ---- ----------­ K i lohaud & 80- Mi<:ro..:ornput i ng 
puh li, hcd h y Way ne (l rcen. I n<.:. 

L~~-------~a.!:--------~~---~ 
MEMOREX 
DISKETTES 

U CARTRIDGES 
for your computer or word processor 

BUY THE BEST FOR LESS. 
Lowest prices. WE WILL NOT 

BE UNDERSOLD!! Buy any 

quantity. Call free (800) 235­
4137 for prices and information. 


Know The Reasons Why 
The FORCE-80 is your 

"Best Buy." 
FORCE-BO The computer protector 
• Power dropout protection 
• Suppresses transient voltages 
• Suppresses RFI 
• Disc protection 
• Factory warranty 
• Satisfaction guaranteed 
• Direct from factory 

FORCE-80 
Only $121.50 plus $5.00 

shipping & handling 

~ 
Check, Maslercharge, Visa accepled 

(5% discount tor cash) ~ 
- No C.O.O.'s please Wilt 
~~ P&S Electronics, Inc. 
~~ P.O. Box 23014 Dept. EM 

Nashvllle, TN 37202 
61 5·363·6210 

Allow 6-8 weeks f or delivery. 
A dd 14 days for personal checks. 

., 406 

BUSINESS USERSI 

SAVE TIME & MONEY BY 


CONTROLLING YOUR LONG 

DISTANCE TELEPHONE COSTS 


LONG DISTANCE ANALYZER will 
• 	 Sort your billed calls 
• 	 Identify each party called (from your known 

list) or print locations of unrecognized 
numbers 

• 	 Total the cost of calls to each number. to all 
numbers, and to all unrecognized numbers 

• 	 Analyze calls and tolls by area code, state, 
and WATS zone 

• 	 Print an alphabetical d irectory of recognized 
numbers 

• 	Save verification ti me 
• 	 Create cost-consciousness 
• 	 Facilitate cost accounting and client billing 
• 	 Isolate personal calls and billing errors 
• 	 Reveal inefficient use patterns 
• 	 Help you pertorm WATS feasibility studies 

Requires Model I, II, or Ill TRS-80", Leve) I I, 16K, 
and 1 disk . Printer is optional. No connection to 
phone system. 

Model Cuaette TRsoos· dl1k 
I 595 S1:l5 

II N/A $155 
Ill $95 $135 

Brochure on. request. 

Send model number and check or money order to: 


Golden Braid Software 
P.. 0 . Box 2934 ...281 ' TRS-80 and TRSDOS 

are ltademar1<s 
Sarasota, Florida 33578 of Tandy Corparation. 

KEYWORD Indexing System 
A series of pr<>&nuns that will create a data me on disc, build 
an index of all occurrences of '' Key~·ords" in the lext of lhe 
data me and allow inquiries O< searthes into lht me using th• 
indexed keywords. The system features: 
• nexiblt rtrord lengths with location printers 
• deletion of non keywords from index by system 
• ..ind" ''or" " not" logic for inqurtes 
•interface for user written inquiries 
KEYWORD INDEX-	 2disk 32Ksyslem $49.95 

I disk 32Ksyslem $39.95 

SORTS for HOME and BUSINESS 

No computer user should be without 11 "·~tile. ea\"")' to use sort 
program. The NorthetN Micro"'·are in memory sort programs 
.... ,.,;tten in ........ II BASIC and ha\f th< folo..ing f<atuttS: 
e Sort ALPHA or NUMERIC data 
• Sort on up to 5 fiekis simullaneously 
e In ascending or dtseendiott sequenrt 
• Supports kb. video or tape 1/ 0 
• Supports seq. disk and prinler 1/ 0 (SORT 11 0) 
• Supports us<r 1/ 0 routines 
• User el<lls (SORT 110 only) 
SORT ll­ 16KLevellnmemorysort $19.95 
SORT ll0­ 32K DOS in memorysort $29.95 

FOR the SERIOUS GAMBLER 
BLACKJACK SIMULATOR. Allows you to simulalt the 

playing of thousands of hands of BJ and analyzt the rtSul lS 

on lape In Level II BASIC. St9.95 


Manual for all programs available for $3.00 ea. 

(price deductible on purchase of prognom) 


"TRS·BO i s a registered trademark of TANDY CORP." 

(9'tfrtheastc:/'HICROWARE) 
BOX 2133 , _,74 

BOSTON, MA. 02106 



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

;~RFECT
. • '~"''•• f 'e « ..... 

/~/ _ '·~ ····9 :· 
f1. :.~. ·::~· Ci) 

.."" ' °"'· ~(. 1
1 

~' 

l~ ~~~~ 

CLOAD 
EVERY 
TIME' ' 

l rom a re,iev. int~ 
Scptemt"C'r ·Octot"C'r 
1980 Fkmentat) Ekclronh.""\ $64.95 

Alphanetics TRS-80 auilab~ 1'1ithuul CibM"llit 

ritmot" on/ off ~"'11th for 
SS'.1.95TAPE DIGITIZER 

• 	 Eliminate• ca)lCllC lo.tdmg S1 copymg problems . 
even SYSTFM tape:\! 

e 	 \1ak~ 1apc prO@raim lood1ng,1uuall) mdependnn 
of \olu~conu°' \t111ng1 

• 	 Mal..e' perfoC1 d1gnal copin of an) laJ)C' v.11hou1 
u.smg compuler, remo' 11\J hum, noise, &: cure~ 

minOf d ropouh! 

• 	 Ca,scuc swi1d1 allow' man ual control of ca \~C'l l l' 

rt<.'ordtr 

e 	 · 'Good Data" m<hc:uor easil) enabl" ~11in1 
proptr \O\umc •.. double' a' a Iape monitOf! 

• A.C po...ned ·no banen(Sto replace! 

• (ompa11ble \lollh 1 CHI I & II 

e 	 f«d your ca•\C'tte 10 the TAP l: l>I GI rl71· R 
and feed >our computer thC' e~acl d1g1rnl v.a~eform 
the T RS-SO wa' C' to 1hc tape! 

• 	 (ie1 nd o( your t.ipc bug'> cod.ay · S64.95 ~tpaid 
Of re.urn ..11h.n 10 d.a)~ ror a full rdund' 

ALPHANETICS .,,.1 24 

P .O. BOX 597 FORESTVILLE, CA 95436 

•• 24 hr. phone (707) 887-7237 ~J 

TRS-80™ 

OWNERS! 


Prepare Tax Returns for 
friends and relatives! 

New easy to use Tax Program 
developed by J. D. Gramm 

This 1040 Program 

(Individual Income Tax Return) 


has the following features 


Adds and enters all information 
on W·2 forms 

2 Computes and enters excess FICA 
3 Computes tax 
4 Automatically prepares 

information for TC 
5 Automatically computes and 

enters Earned Income Credit 
6 Prepares Itemized Deduct ions 
7 Prepares Income Averaging 
8 Prints Form 1040 
9 Tax information and back up 

from J . D. Gramm 
10 Tractor feed forms and schedules 

included in price 
Equipment Needed Model 1, 2 or 

3, 48K 1 disc Printer optional 

Price 15995 

J.D.GRAMM 

,,,. 481 Phone. (305) 822·7341 

6846NW169St., Miami, Fla. 33015 

THE GREEN j'Rffp:{THING-

AVAILABLE: f or models 1. 11. ond Ill o• well 
os ony stondord 12 inch moni tor . 

List $7~ 
FEATURES: ORDER NOW 

• lm1ff0¥•4 im•1• contNll ---2.t HOU• -- ­
letlwcu .-ye f•l i9we 

PM 401•946•1265
lnh•nu1 tcree-n l.. i i.ilty 
0.u e•Mt 9 S.re 

0 i¥•1 •1at-."of"ti.91 ... 


~' 'S AUDIO- VIDEO
I \V V' 146 SYSTEMS 
2415 A.vtvmn-.•1• Dr. Sen J••• , CA . 99132 

JOY.6 

THE ULTIMATE JOYSTICK INTERFACE 


FOR YOUR TRS-80" 


Dor'l't be /eh out. The best action and s1mulat1on games re· 
qwre smooth. clean. 11trer tree p ystick control. That"s what 
you get with JOY-6. and more1 

• 	 2 10yst1cks w11h pushbuuons for fast action 
• Sound eHec1s capab1hty Great for space games 
• 	 Simple sotrware control- write your own programs 
• 	 Manual-schemahc, theol) >OI operalt0n. software 
• 2 add111onal A to 0cnannels1or game paddles. sensors 

Pl.US: Joypak~ 1 - A 16K l2 cassene with 6 fasc10a11ng new games 
- SOLO, FRENZY. WIPEOUT. DOODLE. ENDPLAY and 
BLOCKADE - an acllOn and strategy game w1lh 9 1e..,.e1s ol ct1H1· 
eulty Try to Oreak through your opponents ctelenses But watch out1 

While !he enemy is rcbu11d1ng his bkx:kade. he s destroying yours• 
Games can las1 for seconds or hOurs 

SPECW llTRODUCTORT OFFER! AU. frlE ABOVE Pl.vS POwEASVPP:..Y­
ASSEMBLED. IESTED REAO'I ro Pl..M CINI..¥ $99.95 
CO\fPlHE 1111-0Nl.Y $84.95 QUALITY GU"-"ANTf:f.D 

PHONE ORDERS WELCOMEmEGA ,,,. 212 215·337·3876 
C 0 0, CHECI<. M 0 . M C ,IJlSA 

"-OO SlOO POf.:1Q41 l "41'>C11"'9sys1ems •Ne. 
"• ~ ilo0d6··~... 


KINGOf"PAU~SIA.PA 19406 ­ ·r115.eo ,ut.-.... ott.....,..'"L 

8o808080 8 0 8 0 8080808080808o8080808080B 

!'! 	 ~ fl its .. . fl 
!ii SOFTWARE For the SO's fl 
~ Programs for the full hne of fRS-e:o* Mlcrocomput~r5 ~ 

~ HODEL I - Leve l XI and DIS~ ~ 
0 I / O Ut.i l1t.~ , Invent.or'.:j ~ 
fl Machine L a n 9ua9e Re t.r.i eval ~ 

!'! MODEL II - Read1r.g Aids 

!'! MODEL III - Ret.rieva l
!'! I/O Uti lity 

Mach ine L.an9uage Aids!'! 

s 
!'! COLOR - GaMe s ~or Ever '.:jon e 

Ouick. Tac Toe 
Asteroid Pi l o t. & Tag

!l 
POC~ET - T rave l ing S alesper s on!l Weiqht. Forecast ing

!l Est.1Mat. in9 ..................................... 

Search Entry For the tv:fodel III 
Machlne Language Re t rieval NOW ava1lable for the Model III 
Up to 12K of data on tape •2 4 .9~. Up to 44K on Dis k •49 .95 
r REE 90 M1crocomputing Databas e Index with S E order..•...........•.•••.•............•... 


~ Orde r y our Spring C a t.alo9 NOW• ~ 

~ In f'orMat.iori T~:h~~iog'.:j $'.:js'\.eMs g 
8 POB 2667 Saras o t a FL 33578 8 
0 

<813) 3 66 - 006'1 ° 
~ •1RS-80 lj a tr"'1Mart of R~to Shad, a Taritij Corpouho-1 ~ 
8080808080808080808080808080808080808 

· rM TandyAPARTMENT Corp. 

MANAGEMENT 
SYSTEMS ... 
(Using the TRS·80 MOD II" ) 

... for first-time computer users 
& small real estate operators. 

EASILY HANDLES ALL RECORD· 
KEEPING &CORRESPONDENCE 
FOR 200-2,000 RENTAL UNITS 
.. . IN MINUTES! 
NO EXPERIENCE NECESSARY,...99 
Complete financial recordkeeping 
& prinled reports genera ted lor all 
1enants, such as late charges due and 
paid , reports of amounts due, financial 

I 

Available history by monlh and category &man· 


agement information and payment 

history files and much, much more! 


For further information. call or write: 
CORNWALL COMPUTER SYSTEMS 

Dealerships 

1201) 238-5757 
4 CORNWALL DR.• E. IRUNSlllCK, KJ 08116 

FULL SCREEN TEXT EDITORS 
FOR THE TRS-80* 

Now there are products that wil l allow you to program 
like the profess ionals do. If you enjoy the sophistlca· 
tiDn of writing your own programs then you are in for a 
rea l treat when you use our editors. Features Include 
full screen d isplay, complete control over scrolling 
and cursor movement; character change, insert, de­
lete, insert , delete, copy, move lines or blocks of lines, 
renumber, global find and change 

BASIC editor runs from tape or disk. Once loaded, a 
single command invokes our extended edit mode, with 
powers and abil ities far beyond those of conventional 
editing! Advanced features include user definable 
macro keys and the powerful program restructuring 
tool SELECTIVE RENUMBER. 

EDTASM edilors are compat ible with EDTASM source 
tape fi les. Disk version Includes patch to run Radio 
Shack · EDTASM from disk! All producls are shipped 
o n tape for level II machines and include a comprehen· 
sive owner's manual. 

The Text Editor for BASIC Order #1010.20.............24.95 


The Text Editors for EDTASM Source Flies: 

Tape Version Order #101().3()..................................24.95 


Disk Version (Req. 32K and up) Order #1010-31.....34.95 


New: XBUG self-relocating debugging tool with 

multl·speed single step faclllty. 

Order #1020-10....................................................$19.95 


Send check or money order (no CODs) to 


Post 01/ice Box 2 14, Dept. 181, Rye, New York 10580 

N Y Stare residents please add applicable sales tax 

Please allow 4-6 weeks delivery Dealer mqumes invited 

•Radio Shack and TRS·BO are mgisteted trademarl<s of 
The Tandy Corp. 
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Ron Balewski 
412 E. Ridge St. 
Nanticoke, PA 18634 

0 ne day I saw a software ad 
that fascinated me: It was 

for a patch to turn the TRS·SO 
cursor into a block cursor. I 
thought that might be a nice 
thing to have, but, because I'm a 
cheapskate, I decided not to buy 
it. I'd write it instead! 

Program Listing 1 is the fruit 
of my efforts. Type it in, run it, 
and you have a block cursor! 

Let's examine the program. 
First , the program had to be 

tied into the video display driver 
routine- that was no problem. 
The Level II Manual told me that 
the driver address started at 
16414. 

Being baffled at this point, I 
did what any competent pro· 
grammer would do-I punted. I 
knew that I didn't want scrolling 
and character printing in my pro­
gram, so I decided to let the orig· 
inal driver do that. 

I thought that all I'd do then 

STYLE 

Why punt around with winking cursors 
when you can make extra points by blocking? 

Block that Cursor 


was put a block character at the 
current cursor position which 
(again, according to the Level II 
manual) is stored at 16416. With 
this notion, I ground out some 
machine code. I didn't th ink it 
would be worth it to load 
EDTASM for such a small 
amount of code. My Program 
logic then looked something like 
this: 

1. Call Radio Shack's video 
driver routine. 

2. Put a block character in the 
current cursor pos ition. 

3. Return. 

Voila! 

Next, I converted everything 
to decimal, typed it into data 
statements, loaded it with BA· 
SIC, and patched it into the in· 
terpreter. Voila! ! Block cursor !! 

10 FORK= 32635T032654 
20 READX 
30 POKEK,X 
40 NEXTK 

Now to test it. I listed the pro· 
gram-oops! Tacked onto the 
end of each line was a block cur· 
sor! Evidently the Radio Shack 
driver doesn't write a cursor 
every time it's called. Th is minor 
bug wouldn't do, so I t ried to rec· 
tify the situation. 

Final ly, after some head· 
scratching, I came up with the 
answer. After my rout ine calls 
the Radio Shack driver, I look at 
the cursor position. If it contains 
a Radio Shack cursor then I put 
a block there. There must be a 
better way to do this, but it 
works for me. 

You must first set memory 
size to 32635 because the block 
sits between 32635 and 32654. 
This is not the top of memory in 
a 16K computer. I often use the 
KBEEPFIX module by Dennis 
Kitsz (80 Microcomputing, Feb· 

50 DATA245,197,205,88,4,237,75,32,64, 10,254,95,32,3,62, 143,2, 193,241,20 1 
60 POKE16414,123 
70 POKE16415,127 
80 END 

Program Listing 1. Block Cursor Patch Program 

ruary, 1980). Although I have a 
new style of keyboard that 
doesn't need debouncing (yet), I 
like the beep and auto-repeat 
featu res. Anyway, this block 
cursor program fits right under 
KBEEPFIX. 

If you use another upper 
memory patch, or have a ma· 
chine with more or less than 16K 
of memory, this program is relo· 
eatable. A ll you have to change 
then are the parameters of the 
FOR-NEXT loop in line 10, and 
the POKE statements in lines 60 
and 70. 

The cursor is the graphic 
character with the top four 
pixels lit (character code 143). I 
t ried all six pixels (code 191), but 
t he cursor extended too far be· 
low the text for my taste. I'm 
happy with the character I'm us· 
ing. If you want to change to a 
different one (graphic or alpha­
numeric), just change the 143 in 
t he data statement to the code 
for the particular character you 
want. 

I feel that this patch, along 
with KBEEPFIX, adds a touch of 
elegance to the TRS·SO. Try it, 
you'll like it! 

If you have any questions or 
problems, please write me at my 
home address. I'd be glad to 
hear from you. • 
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UTILITY 


Impress your computer. Answer some familiar prompts in hex. 


Smart Answers 


James F. Williams 
720 West Haven Blvd. 
Rocky Mt., NC 27801 

How many times have you 
wanted to answer the SYS­

TEM prompt with /hex number? 
Want to answer the BASIC IN­
PUT prompt with a non-string 
hex reply? Or PEEK and POKE 
hex addresses? Do you need to 
see the answer to a previous cal ­
c u lation in hex? All these 
goodies are at your command 
w ith Convert, by typing one of 
two shifted keys per conversion. 

The two commands that act i­
vate this program are the shifted 
C and shifted B keys. Shift C im­
plements a replacement conver­
sion that deletes the number 
you typed in before hitting 
enter or a non-hex character, 
and substitutes a five-character 
conversion, using leading Os 
and an H after hex numbers. 
Shift B activates a backward 

search from the current cursor 
position for the last displayed 
decimal string. It marks the end 
of the string on the screen with 
an @ and replaces it with the 
hex equivalent at the cursor lo· 
cat ion. Both commands cause 
the program to generate charac· 
ters just as if t hey were typed in 
by hand: The new characters are 
not only on the screen, but in the 
input buffer as well. 

The following examples are 
offered for clarification. The 
shift key, enter key and break 
key are designated by <SH>, 
< EN>, and < BR>, respect ively. 
• Problem: (?EOOH - 7D29H) x 

F4H = ? 
Type: ?(? EOOH <SH> C ­
7D29H <SH> C) • F4H <SH> 
C <EN> 
Comment: The answer is in 
decimal. To convert to hex, 
type: <SH> B <BR> 

• 	Problem: Begin execution of a 
machine language program 
with an entry point of 7EOOH 
Type: SYSTEM <EN> I 7EOOH 
<SH> C < EN> 

• Problem: Write a short pro­
gram that will allow you to ex· 
amine two adjacent memory 

locations as a two-byte word 

in hex. 

Type: 10 INPUT H: ?PEEK(H) 

+ PEEK(H + 1) • 256: GOTO 

10 <EN> 

Comment: Program is in. Now 

we will execute it. 

Type : RUN <EN > 40E8H 

<SH> C<EN> 

Comment: Answer is in deci­

mal. To convert, type: <SH> B 

We can now examine what 

the contents of 40E8H point 

to. 

Type: <SH> C <EN> <SH> B 

Comment: We could have de· 

leted the hex number with 

<SH>- and typed in a hex 

number. 


• 	Problem: Type in the follow· 
ing BASIC program line, and 
then EDIT the PEEK address 
to 3820H to demonstrate that 
the <SH> C command works 
in EDIT mode, (l)nsert sub· 
mode. 
Type: 20?PEEK(123);:GOT020 
< EN> 
Comment: The line is now in 
memory to EDIT, 
Type : EDIT20 < EN > 
S13Dl3820H <SH> C < EN> 
·comment: We (S)earched for 

a 	1, (D)eleted three charac· 
ters, (l)nserted 3820H, (C)on­
verted it, and concluded EDIT­
ing. 
Note: When using shift C after 

an address with POKE, be sure 
to leave a space between the E 
in POKE and the f irst hex char· 
acter, or the E will be interpreted 
as a hex character. 

CONVERT uses three ROM 
routines. 1 E4FH converts an un· 
signed decimal string pointed to 
by HL and terminated with a 0 
byte into a two-byte value stored 
in DE. Radio Shack, in Its infinite 
wisdom, decided that it was not 
necessary for the routine to co~­
vert 65530 - 65535 (FFFAH ­
FFFFH). Therefore, the largest 
decima l number that this 
routine will convert is 65529. 
Larger numbers will produce a 
SYNtax error. 
132FH converts a two-byte value 
stored in 4121H to an unsigned 
decimal string beginning at the 
address pointed to by HL. It is 
good to 65535. AST 18H is a one­
byte call to 18H. The routine 
th~re compares DE to HL (HL­
DE) and sets the condition flag 
without altering DE or HL.• 
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•40 COMPUTER GAMES­ BK7381­ Forty games in al l in nine 
d ifferent categories. Games for large and smal l systems, and 
even a section on calculator games. Many versions of BASIC 
used and a wide variety of systems represented. A must for the .,p < 
serious computer gamesman. $7.95* 

eU NDERSTANDIN G AND PROGRAMMING MICROCOMPUTERS -BK7382-A valuable 
addi tion to your computing library. Th is two part tex t includes the best articles that have ap­
peared in 73 and Kilobaud Microcomputing magazines on the hardware and software 
aspects of the new microcomputing hobby. Well known authors and well structured text 
helps the reader get involved in America's fastest growing hobby. $10.95* 

e SOME OF THE BEST FROM KILOBAUD/MICROCOMPUTING-BK7311 ­ A co l lect ion of t he 
best artic les t hat have recent ly appeared in Kilobaud/MICROCOM PUTING. Inc luded is material 
on the TRS-80 and PET systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 terminal. Data base 
management, word processing, text ed itors and file struct ures are covered too. Programming 
techniques and hardcore hardware construction pro jects for modems, hig h speed cassette 
in terfaces and TVTs are also included in this large format, 200 pl us page edition. $10.95. • 

~INTRODUCTORY~-
•THE NEW HOBBY COMPUTERS-BK7340-This book takes it from 
where " HOBBY COMPUTERS ARE HERE! " leaves off, with chapters on 
Large Scale Integ ration, how to choose a microprocessor chip , an introduc­
tion to programming, low cost 110 for a computer, computer ar ithmeti c, 
checking memory boards .. . and much, much more! Don't miss this tremen­
dous value! Only $4.95. • 
•HOBBY COMPUTERS ARE HERE!­ BK7322­ l f you (or a friend) want to 
come up to speed on how computers work ... hardware and software ... 
this is an excellent book. It starts wit h the fundamentals and explains the 
circuits, and the basics of programming. This book has the highest recom­
mendations as a teaching aid for newcomers. $4.95. • 

__/NTRODUCTION TO MICROCOMPUTERS (VOL. 0- 111)-­

'.lnz N! 1'1 
HOBBY 
COmPUTERS 

•AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0­
BK 11 30 - The Beginner's Book - Wri tten for readers who know 
nothing about compu ters - for those who have an interest in 
how to use computers - and for everyone else who must live 
with computers and should know a li ttle about them. The first in 
a series of 4 volumes, th is book will explain how computers 
work and what they can do. Computers have become an in­
tegral part of life and society. During any given day you are af­
fected by computers, so start learning more about them with 
Volume 0. $7.95. • 

eVOL. l-BK1030­ 2nd Edit ion completely revised. 
Dedicated to the basic concepts of microcomputers and 
hardware theory. The purpose of Volume I is t o give you a 
thorough underst and ing of what microcomputers are. From 
basic concepts (which are covered in detail), Volume I builds 
the necessary components of a microcomputer system. 
This book highlights the difference between minicomputers 
and microcomputers. $12.99. • 
•VOL. ll-BK1040 (with binder)­ Contains descriptions of 
ind ividual microprocessors and support devices used only 
with the parent m icroprocessor. Volume II describes all 
avai lable chips. $31.99* 
•VOL. lll ­ BK1 133 (with binder)­ Contains descrip tions of 
all s upport devices t hat can be used with any mic roproces­
sor. $21.99* 

eHOW TO BUILD A MICROCOMPUTER-AND REALLY UNDERSTAND IT ­ BK7325 - by 
Sam Creason. The electronics hobbyist who wants to build his own microcomputer 
system now has a pract ical "How-To" guidebook. This book is a combination technical 
manual and programming guide that takes the hobbyist step-by-step through the design, 
construction, testing and debugging of a complete microcomputer system. Must reading 
for anyone desiring a true understanding of small computer systems. $9.95. • 
e TOOLS & TECHNIQUES FOR ELECTRONICS - BK7348- by A. A. Wicks is an easy-to­
understand book written for the beginning kit bui lder as well as the experienced hob­
byist. It has numerous pictures and descriptions of the safe and correct ways to use 
basic and specialized tools for elect ronic projects as well as specialized metal working 
tools and the c hemical aids which are used in repair shops. $4.95. • 
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--Z80 BOOKS----­
NEWI 
•MICROSOFT BASIC DECODED AND OTHER MYSTERIES- BK1186- by 

James Farvour. From the company that brought you TRS-80 DISK AND OTHER 

MYSTERIES! Contains more than 6500 lines of comments for the disassembled 

Level II ROMs, six additional chapters describing every BASIC subroutine, with 

assembly language routines showing how to use them. Flow charts for all major 

rou tines give the reader a real insight into how the interpreter works. $29.50 

(Available after December 20th). 


e TRS-80 DISK AND OTHER MYSTERIES - BK1181 - by Harvard C. Pennington. 

This is the definitive work on the TRS-80 disk system. It is full of detailed "How to" 

in formation wi th examples, samples and in-depth explanations sui table for 

beginners and professionals alike. The recovery of one lost file is worth the price 

alone. $22.50. • 


e PROGRAMMING THE Z-80 - BK1122 - by Rodnay Zaks. Here is assembly 

language programming for the Z-80 presented as a progressive, step-by-step 

course. This book is both an educat ional text and a self-conta ined reference 

book, use ful to both the beginning and the experienced programmer who wish to 

learn about th 0 Z-80. Exercises to test the reader are included. $14.95. • 


eZ-80 ASSEMBLY LANGUAGE PROGRAMMING - BK1177-by Lance A. Leven­

thal. This book thoroughly covers the Z80 instructio.n set, abounding in simple 
 e INTRODUCTION TO TRS-80 GRAPHICS­programming examples which illustrate software development concepts and ac­ BK1180-by Don Inman. Dissat isfied with yourtual assembly language usage. Features include Z80 1/0 devices and interfacing Level I or Level II manual 's coverage ofmethods, assembler convent ions, and comparisons with 8080Al8085 instruct ion graph ics capabil ities? Th is well-structuredsets and in terrupt structure. $16.99. • book (suitable for classroom use) is ideal for 
eZ-80 SOFTWARE GOURMET GUIDE AND COOKBOOK- BK1045-by Nat those who want to use al l the graphics capabili ­
Wadsworth. Scelbi 's newest cookbook! This book contains a complete descrip­ ties built into the TRS-80. A tutorial method is 
tion of the powerful Z-80 instruction set and a wide variety of programming in­ used with many demonstrations. It is based on 
formation. Use the author's ingredients including routines, subroutines and the Level I, but all material is suitable for Level 
short programs, choose a time-tested recipe and start cooking! $16.99. • II use. $8.95. • 

- - ---BASIC & PASCAL--­
eLEARNING LEVEL ll - BK1175 - by David Lien. Written 
especial ly for the TRS-80, this book concentrates on Level II 
BASIC, exploring every important BASIC language capability. 
Updates are inc luded for those who have studied the Level I 
User's Manual. Sections include: how to use the Editor, dual cas­
sette operation, printers and peripheral devices, and the conver ­
sion of Level I programs to Level II. $15.95. • 

e THE BASIC HANDBOOK - BK1174- by David Lien. This book 
is unique. It is a virtual ENCYCLOPEDIA of BASIC. While not 
favoring one computer over another, it explains over 250 BASIC 
words, how to use them and al ternate strategies. If a computer 
does not possess the capabilities of a needed or specif ied word, 
there are often ways to accomplish the same func tion by using 
another word or combinat ion o f words. That 's where the HAND­
BOOK comes in. It helps you get the most from your computer, be 
it a "bottom-of-the-line" micro or an oversized monster. $14.95. • 

elNTRODUCTION TO PASCAL-BK1189-by Rodnay Zaks. A 
~ step-by-step introduction for anyone wanting to learn the lan­

c_i • guage quickly and complete ly. Each concept is explained simply 
~"\. and in a logical order. All features of the language are presented ~ in a c lear, easy-to-understand format with exercises to test the 

reader at the end of each chapter. It describes both standard
•BASIC BASIC (2ND EDITION)- BK1026- by James S. Coan. PASCAL and UCSD PASCAL, the most widely used dialect forThis is a textbook which incorporates the learning of computer smal l computers. No computer or programming experience is programming using the BASIC language with the teaching of necessary. $12.95. • mathematics. Over 100 sample programs illustrate the tech­

niques of the BASIC language and every section is followed by •ADVANCED BASIC-BK1000-Applications, including strings 

practical problems. This second edition covers character str ing and files, coordinate geometry, area, sequences and series, 

handl ing and the use of data files. $10.50. • simulation, graphing and games. $10.75*. 

-------------- --- ""PRICES SUBJECT TO CHANGE WITHOUT NOTICE"" ----------------­

•use the order card in the back of this magazine or itemize your order on a separate piece o f paper and mail to 80 Microcomputing Bookshelf • Peterborough 
NH 03458. Be sure to include check or detailed credit card information. No C.0.D. orders accepted. All above add s 1.00 handling. Please allow 4-6 weeks 

for delivery. Questions regarding your order? Please write Customer Service at the above address. 
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eMORE BASIC COMPUTER GAMES -BK11 82-edited by 

\ 
David H. Ahl. More fun in BASIC ! 84 new games from the people 
who brought you BASIC Computer Games. Incl udes such 

• favorites as Minotaur (battle the myth ical beast) and Eliza 
,,~ (unload your troubles on the doctor at bargain rates). Complete 
. " with game description, listing and sample run. $7.50. • 

eWHAT TO DO AFTER YOU HIT RETURN -BK1071 ­ PCC's 
firs t book o f com puter games . . . 48 different computer games 
you can play in BASIC ... programs, descriptions, many illus­
trations. Lunar La nding, Hammurabi, King, Civel 2. Oubic 5, 
Taxman, Star Trek, Crash, Market, etc. $10.95. • 
eBASIC COMPUTER GAMES - BK1074-0kay, so once you 
get your computer and are runn ing in BASIC, then what? Then 
you need some programs in BASIC, that's what. This book has 
101 games for you f rom very simple to real buggers. You get the 
games, a description of the games, the l isting to put in your 
computer and a sample run to show you how they work. Fun. 
Any one game will be worth more than the price of the book for 
the fun you and your family will have with it. $7.50.' 

SPECIAL INTERESTS~~-
eTHE CP/M HANDBOOK (with MP/M)- BK1187-by Rodnay 
Zaks. A complete guide and reference handbook for CPIM-the NEWI 
industry standard in operat ing systems. Step-by-step instruc- • 
tion for everything from turn ing on the system and inserting the 
diskette to correct user discipline and remedial action for prob­
lem si tuations. Th is also includes a complete discussion of all 
versions of CPIM up to and including 2.2, MPIM and COOS. 
$13.95. 
eHOW TO MAKE MONEY WITH COMPUTERS - BK1003-ln 
10 information-packed chapters, Jerry Felsen describes more 
than 30 computer-related, money-making, high prof it, low 
capi tal investment opportunities. $15.00. • 
•HOW TO SELL ANYTHING TO ANYBODY - BK7306-Ac­
cording to The Guinness Book of World Records, the author, 
Joe Girard, is " the world's greatest salesman ." This book 
reveal s how he made a fo rtune - and how you can, too. $2.25. • 
•THE INCREDIBLE SEC RET MONEY MACHINE - BK1178 - by Don Lancaster. A dif­
feren t ki nd of "cookbook" from Don Lancaster. Want to slash taxes? Get free vacations? 
Win at investments? Make money from something that you like to do? You'll find this 
book essential to give you the key insider details of what is really involved in starting up 
your own money machine. $5.95. • 

---BUSINESS---­
• PAYROLL WITH COST ACCOUNTING-IN BASIC - BK1001 - by L. Poole & M. 
Borchers, includes program list ings with remarks, descriptions, discussions of 
the principle behind each program, file layouts, and a complete user's manual w ith 
step-by-step instruc tions, fl owcharts, and simple report s and CRT disp lays. Pay­
rol l and cost accounting features include separate payro ll s for up to 10 com­
panies, time-tested interact ive data ent ry, easy correct ion of data entry errors, job 
costing (labor of distribution), check printing wi th full deduc tion and pay detail , 
and 16 different printed reports, including W-2 and 941 (in CBASIC). $20.00. • 

e SOME COMMON BASIC PROGRAMS- BK1053- published by Adam Osborne & 
Associates, Inc. Perfect fo r non-technical computerists requiring ready-to-use pro­
grams. Business programs, plus miscellaneous programs. Invaluable for the user 
who is not an experienced programmer. All wi ll operate in the stand-a lone mode. 
$14.99 paperback. 

e PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM - BK1009 - Learn 
how to unleash the power o f a personal computer for your own benefit in thi s 
ready -to-use data-base management program. $11.95. • 

""PRICES SUBJECT TO CHANGE WITHOUT NOTICE" 

• u se the order card in the back o r this magazine o r itemize your order on a separate piece of paper and mail to 80 Microcomputing Book shel f • Peterborough 
NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All above add S 1.00 handling. Please allow 4-6 weeks 

for delivery. Q uestions regard ing your order? Please write Cu stomer Service at the above address. 
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Just like the real McCoy .•. 
...except for the price and, label 

Super Savings on Printers for the TRS-80 ~0v;Lo~rice 
Faster than any Disc Drive 

Radio Shack Printer Values 
CENTRONICS 704·11 


(same as 703·9) 


CENTRONICS PARALLEL 

INTERFACE 


Ideal for TRS-80 


180 Characters Per Second, 

Bi-Directional, Logic Seeking, 


with Tractor 

Adjustable to 16" 


FORMER LIST PRICE $2975 

ONNOL~$1695 


for TRS-80 
Your Choice 
51/4" Disk Drives 

Shugart, 
MPl·51 , or Tandon 
wlcase & Power Supply 

$499 VALUE 

MMM PRICE ONLY 

$329 
2for$638 

CENTRONICS 730 
Same as R.S. Line Printer II 
LIST PRICE $795 $599
(add $7.50 tor shipping) NOW ONLy 

CENTRONICS 779-2 
Same as R.S. Line Printer I w/tractor 
LIST PRICE $1350 
(Ship freight col lect) $799 

NOW ONLY 

CENTRONICS 737 
Same as R.S. Line Printer IV 
Featuring Correspondence Quality and Proportional Spacing 

LIST PRICE $995 $799
NOW ONLY 

MiniMicroMarl, Inc. v,. 
1618 James Street, Syracuse NY 13203 (315)422-4467 TWX 710-541-0431 
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worn 
End the hassle of drive 

80 mini 

HOBBYWORLD 

ELECTRONICS, INC. 


19511 BUSINESS CENTER DR., DEPT V4, NORTHRIDGE, CA 91324 

TRS-80* 
Expansion Interfaces 

Factory sealed Radio Shack* expansion interfaces for the 
TRS-80. Available with 16K or 32 K of memory installed. Wt 10 lb. 
Cat No. 3001 16K interface $415.00 
Cat No. 3002 32K interface 	 $450.00 
•Radio Shack and TRS-80 are regis tered trademarks of Tandy Corporation 

SCOTT ADAMS 51/4 " DiskettesAsteroid for the TRS-80® ADVENTURE #10 
•S ingle sided, double density $19.95
Savage Island •35 & 40 track sectoring 

Destroy the asteroids and pre­ •10 per box 
vent the alien spacecraft from(Part I) • Wt 1 lb. 
penetrating Earth's defenses.A remote island in the Pacific 

Cat No. 	 De s c ription P ricePlayed in real-time, this machineocean holds an awesome secret . 2987 	 "Bro wn Bag" special. $2 5 .00 
language game features multiple majo r mfg , no la belThis is part 1 of a multi-part adven­

1147 	 Verbatim, 40 trac k. $2 9 .00levels of play, high speed graphics, ture. For experienced adventurers. w / hub rings
sound effects and auto scoring. 295 3 	 As a b o ve, w ith $31.00 

plas t ic box 
Wt 4 oz. 

Wt 4 oz.Cat No. 	 D e s cr ip t io n P rice 2 9 09 	 Me morex, 4 0 t rac k $29.00
2 988 	 TRS-8 0 m od e l 1&3. $14.95 Cat No. 2 992 TRS-80. L2. 16 K, disk teste d 

L2, 16K, cass 295 2 	 Maxell, soft sector $37.95
2 989 	 TRS-8 0 m od e l 1&3. $ 19.95 


L2. 16K, d isk 


Times are changing ...and so is our nam e! 
From being "just a hobby", electronics today has 

become a way of life. 
Disk Drive 

Extender Cable 
In keep ing up with the times we're changing our 

Eliminate pinched and 
name. On June 1st, Hobbyworld Electronics willcables. 

become HW Electronics . v-23
cabinet disassembly for removal 


of cables. Fits all TRS­

IICat No. 2775 $16.95 I 
I 

I 

disk drives. Wt 6 oz. 	 r ------------------------------~ 

How to Order 
Order by phone, mail or at our retail 

s tores. Pay by check, money order, Visa , 
Mastercard, or COD. Please include card 
number. exp. date and bank number with 
charge card orders. Add $1.40 for COD. 
Shipping: Specify UPS or Parcel Post 
Ground: $2.00 for first 2 lbs, 40¢ each addl. 
Air: $3.50 for first 2 lbs, $1.00 each addl. 

TOLL FREE 
(outside Calif) 
(800) 423-5387 

IN CALIF 
(213) 886-9200 

Send for your free HOBBYWORLD I 
Catalogue... fi lled with thousands of products 
accessories for your personal computer needs . 

a nd I 
I 
I 
I 
I 

Company_______ __________ I 
I 

Address___________________________________ 
I 
I 

City _ _______________ 
I 
I 
I 

State_ ___________________ Zip-----­ - ­ I 
I 
I 

I I 
I I 

L--------------------------------~ 
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INVENTORY CLEARANCE SALE 

PRICES SLASH ED!! 


COMPUTER SYSTEMS 

ALTOS MODEL ACS·8000·2 64k. 2 drive, single user $3769 
MODEL ACS· 8000·5 MU2 112k, 2 drive, two user $5809 

APF IMAGINATION MACHINE Complete System $101 5 
APPLE II plus 1 6 k $1096 
ATARI 400 $ 509 
ATARI 800 $815 
COMPUCOLOR 3 Bk complete package $1478 
RADIO SHACK MODEL Ill 16k $899 

EXPANSION INTERFACE OK 	 $274 
MODEL II 64k w/ one drive $3499 

We carry the complete RADIO SHACK line at a discount 

SD SALES SOS· 100 ' 6299 
SOS·200 ' $6699 

ZENITH Z· 89 (48k) $244 7 

PRINTERS 
ANACOM 150 150 cps, b1·directional. 9 x 9 matrix $13 19 
ANADEX DP-9500 $1529 
CENTRONICS MODEL 779 TRACTOR PRINTER $999 

737 "Letter Quality" w / c able $815 
We Carry the complete CENTRONICS line! 

OIABLO MODEL 630 RO w/Tractors '$2579 
EPSON MX·70 $399 

MX·BO Tractor feed, b1·direct1onal. 80 cps $550 
INTEGRAL DATA IDS445G w/ 2K Butter & Graphics w/Cable $752 

IDS-460 w/Cable $1209 
MPI MT-88 TRACTOR PRINTER w/cable $659 

MT·88G Graphics printer w/ cable $699 
OKIDATA 82 Bi·dlrectional w / lractor cable $862 

83 15• Carrage/Bi·directional $1099 

NEC SPINWRITER 	5510 RO Serial ' $2579 
5520 KSR Serial ' $2879 
5530 RO Parallel ' $2579 

OKIDATA MIC ROLi NE 80 PRINTER 80 cps, 9 x 7 matrix $554 
w/ Tractors and cable $679 

TEXAS INSTRUMENTS 810 Basic ' $1499 

TRS· 232 PRINTER INTERFACE $59 
Allows you to use any serial printer w ith the TRS-80. 

WE NOW TAKE 
AMERICAN EXPRESS 

./ 

TERMINALS 

ADOS REGENCY 25 
HAZELTINE MODEL 1510 

1520 
PERKIN·ELMER BANTAM 
SOROC IQ 120 

IQ 140 
TELEVIDEO 912C 

920C 
ZENITH Z·19 

'$ 1295 
'$1095 
"$1 295 
' $799 
' $759 

' $1199 
' $799 
'$859 
' $899 

r 

CALIFORNIA COMPUTER SYSTEMS 

M ODEL 2016C 16k Static RAM board. A & T 
2200 MAINFRAME A & T 
MOTHERBOARD 1 2 slots. A & T 

$242 
$352 
$101 

APPLE PRODUCTS 

Model 7440 PROGRAMMABLE TIMER BOARD A & T 
7470 3'1• DIGIT BCD A to D Converter A & T 
7490 GPIB (IEEE 488·1978) INTERFACE A & T 
7710 ASYNCHRONOUS SERIAL INTERFACE A & T 
7712 SYNCHRONOUS SERIAL INTERFACE A & T 
7720 PARALLEL INTERFACE A & T 
7811 ARITHMETIC PROCESSOR A & T 
711412k ROM/PROM Mod ule A & T 

$99 
$102 
$202 
$1 32 
$142 
$99 

$356 
$69 

' 
We carry the complete line of CCS products 

, 

r 

SD SALES S-100 BOARDS 

-., 

KIT MODEL Expandoram (NO RAM) 
VDP-8024 KIT 
VDB·8024 
VDB·8024 
Z·80 STARTER KIT 
Z-80 STARTER SYSTEM 
SBC-100 
SBC-100 
SBC·200 

A&T 
A&T 

A&T 
KIT 
A &T 
KIT 

$192 
$302 
$402 
$402 
$302 
$382 
$252 
$305 
$274 

Versafloppy 
Versafloppy 
Versafloppy 11 Double Density 
Ver safloppy 11 Double Density 

Kit 
A&T 
KIT 
A&T 

$223 
$295 
$305 
$376 

• rnidwest []omputer IJeripherals 
1467 S. Michigan Ave. v 8 

WE PAY UPS CHARGES ON MOST ORDERS Chicago, IL 60605 
IN THE CONTINENTAL U.S. 
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FLOPPY DISK STORAGE 

.$4029 

Fully compatible with TR S-80. APPLE II. and S-100 
CORVUS 1 lT 10 MEGABYTE HARO DIS K 

$ 399 

TRS-80 plug-in compatible 5 .25" single headed 35 track drive. With 
Pow er Supply and case. 

LOBO 400T 

$32 1 

TRS-80 plug-in compat ible 5.25" singl e headed 4 0 track drive. Comes 
complete with case and power supply. 90 DAY WARRANTY. 

MPI MODEL B5 1 

BARE DRIVES 
(No Case or Power Supply) 

5" MODELS 

MPI MODEL 51 40 track s, 5 ms $254 

MPI MODEL 52 Double headed. 80 trac ks $299 

MPI MODEL 91 80 tracks $299 

MPI MODEL 92 160 Track s, Double headed $399 

5.25" POWER SUPPLIES WITH CASE 

STANDARD MINI DISK POWER SUPPLY WITH CASE $80 
DELUXE MINI DISK POWER SUPPLY w / CASE & extender card $131 
DUAL MINI DI SK POWER SUPPLY w /CASE $121 

DISK DRIVE EXTENDER CABLE $ 16 

DRIVE CABLES 

1 DRIVE TRS-80 CABLE $24 
2 DRIVE TRS-80 CABLE $29 
3 DRIVE TRS-8 0 CABLE $35 
4 DRIVE TRS-8 0 CABLE $4 0 

We'll make any cable' Call us with specs. 

THE DOUBLER by PERCOM DATA $203 
Double density controller for TRS-80 M o del I. With data separator. IUse 

your PERCOM DISCOUNT coupon) 
DATA SEPARATOR by Percom Data $29 

Stops read errors on inner tracks. 

SOFTWARE 

NEWDQS (40 Track) $49 
NEWDOS + (40 Track) $99 
NEWDOSBO $ 139 
MICROSOFT FORTRAN $85 

zeo Soft card $305 
Super Utility $49 
Make 80 $14 
Electric Pencil !disk) $130 

10% off all RADIO SHACK software 

We carry SBSG, Microsoft, personal software, Apparatt and many other 
brands. Al l at a discount . 

DISKETTES 
!Prices per box of 10) 

V ERBATIM DYSAN BASF 
5 1 /4 " Single sided. single densi ty $31 $41 $28 

Single sided. double density $40 $42 
Double sided. single density $48 $45 
Double sided. double density $48 $48 

Single s ided. sing le density $4 1 $41 
Single sided. double density $51 $61 
Doub le s ided. single density $61 $5 1 
Double sided. double density $61 $61 

When o rdering diskettes. please g ive us your make and model number of 
computer or disk drive. or g ive us the brand and part number of the d iskettes 

you are currently using. 

5 1/ 4" LIBRARY CASE holds 10 d isks $3.95 
BINDER HOLDER holds 2 disks 10 for $7 .95 

8" LIBRARY CASE holds 10 d isks $4.95 

BINDER HOLDER holds 2 d isks 10 for $19.95 

FLOPPY SAVER 5 1/ 4 " $1 4.95 
8" $16.95 

Ref ills also ava ilabl e! 
l 6k MEMORY KITS 200 ns $39.00 

NEC UPD41 6C- 2 pnme dynamic RAM . Compatible w ith TRS-80. APPLE. 
or any computer specifying 41 1 6 dynamic RAM. 

HOW TO ORDE R· 

PHONE ORDERS' HOURS 10AM - 5PM CST M ON - FRI 

BY C H ECK: Call i n your order t hen send us a cash iers j::hec:k ormoneyorder. Th is way we 


can have your order waiting fo r you when your check arrives Personal c hecks require 1 O· 


14 days t o clear. 

BY CREDIT CARD' Just have your MASTER CHARGE or VISA or AMERICAN EXPRESS 

handy, we'll do the rest . 

MAIL ORDERS' NEW ADDRESS 1467 South Michigan Ave.. Chicago, IL 60605. 

ALL MAIL O RDERS: Send yocr NAME and STREET ADDRESS {we ship UPS), CITY, 

STA TE, ZI P CODE A NO TELEPHONE N UM BER along w ith your order. 

BY CHECK: lnclt.Jde a cashiers check o r money order with your order. Personal checks 

reQuire 10·14 days to clear. For your safety, rnad your o rder v i a insured mad BETTER 


SAFE THAN SORRY. 

BY C RED IT CA RD: Neatly type or print your MAST~R CHARGE or VISA accounr 

number along w ith t he expiration date and 4 d 1g 1t interbank n umber (MC on ly). 


IL. RES. ADD 6% SALES TAX 


SH IPPI NG INFOR MATION: We pay dll UPS ground service charges (USA only, BLUE 

LABEL EXTRA) on all i tems except those denoted w t th an asterisk(*) . C) items must go 

airfreight or truck and can be sent freight col tect. 

FORE IGN ORDERS WELCO ME, CALL OR W RITE. 

ALL orders F.0.8. Chicago, 11. 


WARRANTY INFORMATION: All Equipment carries a 90 day parts and tabor warranty, 

unless otherwise noted. Warranty repa ir or rep lacement will be provided at no charge, 

excluding shipping costs. 10 DAY MONEY BACK GUARANTEE: If within ten days you 

return merchandise in new and re·sateab le condition we will refund your orig inal pur­

chase price. All refunds, exchanges or repairs include origint\t cartons, packaging, and 

manuals and be in new and re-saleable condition and accompanied by your or iginal In­

voice. A 10% re-stocking fee may be charged on re turns at our discretion. 
Nol responsible for typographical errors 

Prices subject to change w ithout notice 

Dealer Inquiries welcome 
TRS-80" TANDYCORP. 

SAVE TIME .. . ORDER BY PHONE 
TOLL FREE: 800·621·3229 
IN ILLINOIS: 312-987-1024 

1467 South Michigan Av. 
Chicago, IL. 60605 v B 

We pay UPS charges on all 
orders in continental U.S. 
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Reader Service: To receive more information from any of the advertisers in thisREADER SERVICE 
This card valid until May 31, 1981. 

Please help us to bring you a 
better magazine-by answering 

issue of 80 Microcomputing, circle the number on the postage-paid Reader Service 
Card that corresponds with the Reader Service number on the ad in which you are 
interested. You will find numbers, preceded by a .,,. • near the logo of each adver­
tiser. Complete the enti re card, drop into a mailbox and in 4·6 weeks you will hear 
frcm the advertiser directly . 
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Name 

these questions. 

I. What Is your age? 
0 A unaer 18 
D B tS.22 
[_ c . 23·40 
D D. 41.00 
D E. over 60 

II. What Is your occupation? 
D 1. Professional 
D 2. Engineer 
D 3. Data processing 
() 4. Business 
u 5 Education 
u 6. Tochn1c1an 

7. Student 

u 8. 0ther 


Ill. Whal are your primary appllca· 
tlons of your TRS·80 (check only 
two)? 

O A. Business 
0 B. Games 
D C. Home 
0 0 . Education 

[J E Scientific 

, F. Control 

, G Music 


IV. Your TRS·80, Is It a 
(J 1 Level I 
0 2. Level II 
.J 3. Model II 

4 Don't own one yet 

v. What peripherals do you have 
(check all that apply)? 

A Expansion in terlace 
B. Disk 
C. Printer 

VI. How much have you spent on 
hardware? 

1. less than S500 
2. $500-1.000 
3 $1,000-2.000 
4, $2,000·4.000 
5. $4,000 6.000 

L 6. more than $6.000 

VII. How much have you spent on 
software? 

A 'ess than SHlO 
B $100250 
c $250-500 
0 . $500-1 ,000 
E. more than $1,000 

VIII. What Is your level of educa· 
lion? 

1. Post-graduate 
2 College 
3 High school 

IX. How many people read your 
copy of 80 Microcompullng? 

.J 	 A. 1 

B 2 

c 3 


. 0 . 4 or more 

X. 1f you arc not a subscriber 
please circle number 500. 

80 Microcompuling • POB 2743 • Clinton IA 52735 

80 Microcomputing • APRIL 1981 City - - - -	 State ___ Zip___ _ 

B0 0 KS 80 Mlcrocompuling 
Peterborough NH 03458 SUBSCRIPTION 

Please send me the following 80 
Microcomputing products: 

80 M icrocomputing POB 981 

Farmingdale NY I 1737 

Qty. Catalog M Title Unit Price Total 

Add SI 


shipping/handling ------- ­

Total - ------- New Subscription Renewal 
I year-S 18 2 years-$30 3 years-S45Enclosed S 	 Check . M.O. 
Enclosed s _ CheckBill: AE . MC VISA 	 M.O. 

Bill: MC ' VISA AE Me 
Card# 

Card # 	 Exp. date ____ _ 
Exp date 	 Interbank # 

Signature 	 Interbank# 
Signature 	 ------------- ---- ­

Name
Name 

Address
Address ----------	 ___State_____Zip _ ___City
City 	 State Zip 

Canada: $20 I year only. US funds 
Please allow 4-6 weeks for delivery No C.0.0. orders accepted. Olher foreign: S28 one year only, US funds 3 1489 



111111 


BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 780 FARMINGDALE NY 11737 

POSTAGE WILL BE PAID BY ADDRESSEE 

rfOmicrocomputiri!i I 

Subscription Dept. 
POB 981 
Farmingdale NY 11737 

111111 

BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 80 PETERBOROUGH NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

rfOmicrocomputiri9I 

Peterborough NH 03458 


Att. Mail Order 

NO POSTAGE 

NECESSARY 

IF MAILED 


IN THE 


UNITED STATES 

NO POSTAGE 

NECESSARY 


IF MAILED 


IN THE 

UNITED STATES 


0 '"'O
=O 
;t OJ 

0 "' ::::> -.....I 
-~ )>W 

01 

-.....I "' 
w 
01 

~ 
~ 

3 ~ 

(/) 
-<

C1 
 )> 

G) 

J m 

~ r= 

C1 
r 
CD 

0 

0 
m 
"Tl 
~ 

3 
0 
CD 
-< 
)> 
0 
0"'O lJc m 
(/) 
(/)rt m 
m 

~ ... 
en~ 

CD 
c 

~ en 
~ -ez 
~ m 

"Tl en 
~ en
!!:: 
=< 
~ JJ 
~ m 

-0 
g r 
~ -<z 

~ () 
~ )> 

JJ 
0 

c: 
Z zZ 
:::; ::;; m O 
m z, o "'O o ~mo 
en -4 > en en 
-4 :i: r: en -4 
>mm>> 
-4 0 :II Cl 
m -< m 
en 



With The LOBO LX-80 Expansion Interface 

Now you can realize al I the power and 
potential of your TRS-80*, Model 1. If it's 
add-on memory you need, your LX-80 can 
accommodate up to four 5V4 -inch, single­
or double-density 35, 40 or 80 track mini­
floppies, four 8-inch floppies (single or 
double sided), and up to eight Winchester 
fixed disk-drives (51/4". 8", 14" ). 

LOBO's powerful new LDOS™ operating 
system, provided with your LX-80, allows 
for the use of any eight drives, in any 
combination , single or double density. 

And there's more ... lots more. There are 
two parallel ports (standard), two serial 

ports (optional), a keyboard ROM override 
switch, and a 32K memory expansion 
(optional). Send for a free LX-80/TRS-80 
cost performance comparison chart. 

For the full story on how the LX-80 can 
expand your TRS-80, see your nearest 
LOBO dealer, or write or call : 
' TAS.SO Is a registered trademark of Radio Shack, a Tandy Company. 

LOBO DRIVES INT'L 
354 South Fairview Ave. 
Goleta, CA 93117 
(805) 683-1576 v 15 

INTERNATIONAL 

See us at the N.C.C., booth #4211 



Toaddthe 

speed,capacityand 

reUabUity ofadisk 

for only$249.50... 


CALL OUR HOTLINE 

(800) 538-8559 


In California Call (408) 737-7111 


exatron 
181 Commercial Street, Sunnyvale, Calif. 94086 

Exclusive! 
All Exatron products come with 
a 30 day money back guarantee 
arid one full year warranty. 

Complete information package-$3.00. 
Includes Manual, Software Catalogue 
and list of local Users Groups. 

Complete Starter Kit includes ES'F 
system and Exatron's Software Package. 
$349.50 

CALLOUR HOTLINE 

(800) 538-8559 


In California Call (408) 737-7111 


exatron 
181 Commercial Street, Sunnyvale, Calif. 94086 

VisiCalc™is Great! 
Butyou .need·adi$k. 

ES/f 

"Electric·Spreadsheet" 


$49.95. 

for Level Dand 16K. 


CALL OUR HOTLINE 
. (800)538-8559 

In CaUfornia Call(408) 737-nu 

exatron 
181 Commercial Street , Sunnyvale, Calif. 94086 

'1'~1 Visit:a lc is :t rc~istcrt-d tudcmark u f PcrM1nal Software. Inc. and Softw:1rc Ans. Inc. 

NEWmachine language 

ES/f 


Word ProcessorSystem 

with UC/LC-$24.95. 


No b~rdwaremodification. 


CALL OUR HOTLINE 

(800) 538-8559 


In California Call(408) 737-nu 


exatron 
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