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 Write and run programs-the
very first night-even if you’ve
never used a computer before!

You're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF 11s low price!
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evaluation ‘board requires a power
supply capable of delivering +5 and
15 V. : .
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Computer Bits

By Carl Warren

New Equipment and Handy Hints

HIS past May, the latest model

of Apple computer was intro-
duced to the world. The new model,
dubbed the Apple III, is designed for
the small business field and, unlike
the ubiquitious Apple IT which had a
base price tag of $1195, comes for a
much healthier $4400. But look what
you get besides expected graphics
functions:

0 An enhanced 6502 microproces-
sor that permits addressing up to
128K bytes of memory. s

[0 96K bytes of RAM, a built-in
5.25-in. floppy disk, a typewriter key-
board with 13-key numeric keypa.d, a
12-in black-and-white Sanyo monitor,
and two built-in printer interfaces.

0 What the company terms the
Sophisticated Operating System

(SOS). Features of this system in-
clude an integrated file system, and a
device and event management system.
Application software consists of Per-
sonal Software’s Visicalc III, and a
Mail list Manager. A Business BA-
SIC is also included.

Apple lll includes CPU, disk drive,
keyboard, and video monitor.
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built-in 5.25-in. floppy disks, a CRT
display that can handle both alphanu-
meric and graphics, programmable
timer for a real-time clock, and 48K
bytes of RAM.

The built-in CRT on the Exorset 30
is of the 9-in. type and permits a 80 X
22 character presentation; for graph-
ics a 256 X 320 dot pattern. You can
also add a printer, and a very power-
ful BASIC is included. It would ap-
pear from all indications that this ma-
chine could very definitely become
one of the major business machines—
of course, this assumes full applica-
tion software support is available.

Boards That Make Things
Work. If you have a daisy-wheel
printer that does just about every-
thing you need but not all, then you
might want the Daisy Brain®, from
Wilker, Inc. This board is for the Dia-
blo HyType or Qume daisy-wheel-
type printers. The unit comes with 3K
ROM, a 2K byte RAM buffer and a
Z-80 microprocessor. What it does is
give your printer the ability to handle
right-margin justification, centering,
columns, true proportional spacing,
super- and subscripting, bold face,
shadow printing, and underlining.
The Daisy Brain, also permits both
vector plotting and simple user control
plotting. The board is priced at
$1100.

Those of you that have the Radio
Shack TRS-80 Model I and a yen to
make use of the several hundred op-
tion boards designed for the S-100 bus
will possibly be interested in the 8100
Bus adapter motherboard. Manufac-
tured by California Computer Sys-
tems, the 8100 has six S-100 card
slots, and a 2-MHz programmable
baud rate clock. You will have to con-
tact the company directly about prices
since there are a variety of options
available.

If you’re planning a project where
6-bit A/D conversion at a fast rate is
required (in the realm of 33 ns), then

microprocessors, it’s not surprising to
find an 8-100 compatible board from
Godbout Electronics. But this is not
just a board with a single processor;
instead, it contains both the Intel
8085 8-bit processor and the Intel
8088 byte-oriented 16-bit processor
for only $295. !

What Godbout has done, by 1mplf‘:—
menting the dual processor desigr_],. is
to give software designers the ability
to develop software using the 8-bit
8085, and existing software such as
CP/M, and Microsoft’s 8080/8086
macro cross-assembler.

Both of the processors run at 5
MHz, and a software switch permits
dynamic switching of the processors.
This board is not for the beginner, and
to use it correctly requires a great deal
of understanding of both 8-bit and 16-
bit processor operation.

Completing Your System. If you
have been bitten by the computer bug,
you probably are always in need of
that one new item that will just com-
plete your system. The following may
fall into your price range and needs.
The H-14 dot-matrix printer from
Heath is priced at $635 kit, or $895

e ———

Heathkit H- 14 dot-matrix printer
has variable baud rate to 4800 bps.

factory built and tested. This unit
took me over 30 hours to build and
can’t be considered a beginner’s proj-
ect. According to Heath, this printer
was designed to be a low-cost alterna-
tive to higher-priced units.

C. Ttoh Electronics, a Japanese
trading company, has two entries in
the printer family. The first is the
Comet 80-column dot matrix printer,
priced at $995, which puts it on a par
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RCA
COSMAC CPU

Own a powerful home computer system, starting for just $99.95-a price thal
gets you up and running the very first night.. . wilh your own TV for a video
display. $99.85 ELF |l includes RCA 1802 8-bit microprocessor addressable to 64k
bytes with DMA, interrupt, 16 registers, ALU, 266 byte RAM, full hex keyboard,
two digit hex output display, stable crystal clock for timing purposes, RCA 1861
video IC to display your programs on any video manitor or TV screen and 5-slat
plug-in expansion bus (less connectors) to expand ELF Il into & giant!

ELF Il Explodes Into A Giant!

Master ELF Il's $39.95 capabilities, then expand with GIANT BOARD ...
KLUGE BOARD...4k RAM BOARDS...TINY BASIC . ASCIl KEYBOARD...
LIGHT PEN. . .ELFBUG MONITOR. ..COLOR GRAPHICS & MUSIC SYSTEM ..
TEXT EDITOR...ASSEMBLER. .. DISASSEMBLER. . VIDEO DISPLAY BOARD

- - and, another great reason for getting your ELF now—

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCI| and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 systems
Board includes area for a ROM version.

pre-recorded tape casseltes.

ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF Il can give you more power to make things happen in the real
waorld than heavily advertised home computers that sell for a lot more money.
Thanks to an ongoing commiltment to develop the RCA 1802 for home computer
use, the ELF Il praducts—being introduced by Netranics-keep you right on the
outer fringe of today's small computer technology. It's a perfect computer for

engineering, business, industriel, scientific and personal applications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kluge (prototyping) Board and you can use ELF || to
solve special problems such as operating a complex alarm system or contralling
a printing press. Add 4k RAM Boards ta write longer programs, stare more

information and solve more sophisticated problems.

ELF 1l add-ons already include the ELF I Light Pen and the amazing ELF-BUG
Monitor—two extremely racent breakthroughs that have not yet been duplicated

by any other manufacturer.

The ELF-BUG  Monitor lets you debug programs with lightening speed because
the key ta debugging is to know what's inside the registers of the microproces-
sor. And, with the ELF-BUG Monitor, instead of single stepping through your
pregrams, you can now display the entire contents of the registers on your TV
screen. You find aut immediately what's going on and can make any necessary

changes.

The incredible ELF 11 Light Pen lets you write or draw anything you want on a
TV screen with just a wave of the “magic wand.”” Netronics has also introduced
the ELF Il Color Graphics & Music System-more breakthraughs that ELF ||

owners wete the first to enjoy!

ELF Il Tiny BASIC

Master This Computer In A Flash!

Regardless of how minimal your computer background is now, you can learn
1o program an ELF Il in almost no time at all. Our Shart Cowrse On Micropro-
cessar & Compuler Programming —written in non-technical language-guides you
through each of the RCA COSMAC 1802's capabilities, so you'll understand
everything ELF |l can do_ . .and how ta get ELF If to do it! Dan't warry if you've
been stumped by camputer books hefare, The Shart Course represenls a major
advance in literary clarity in the computer field. You don’t have to be a computer
engineer in order to understand it. Keyed to ELF II, it's loaded with “hands on”
llustrations. When you're finished with the Shart Course, neither ELF Il nor the
RCA 1802 will hold any mysteries for you.

In fact, not only will you now be able to use a persanal compuler creatively,
you'll also be able to read magazines such as BYTE. . . INTERFACE AGE. .. POPU-
LAR ELECTRONICS and PERSONAL COMPUTING and fully wnderstand the
articles. And, you'll understand how to expand ELF I to give you the exact
capabilities you need!

Il you wark with large computers, ELF Il and the Shart Course will help you
understand wha they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF 1l includes all the hardware and software you need to start writing
and running programs al home, displaying video graphics an your TV screen and
designing circuits using a microprocessor - the very first night—even if you've
never used a computer hefore,

ELF Il conngcts directly 1o the video input of your TV sel, without any addi-
tional hardware, Or, with an $8.95 RF modulator (see coupon below), you can
connect ELF Il to your TV's antenna terminals instead.

ELF Il has been designed to play all the video games you want, including a
lascinaling new target/missile gun game that was developed specifically for ELF
II. But games are only the icing on the cake. The real value of ELF Il is that it
qives you a chance to write machine language pragrams -and machine language
is the fundamental language of all computers. OI course, machine language is
only a starting point, You can also program ELF Il with assembly languagé and
liny BASIC. But ELF II's machine language capability gives you a chance to
develop a working knowledge of computers that you can't qget from running enly

Netronics R&D Lid., Dept PE-9

kil at $99 95 plus $3 postage and alke $5 postpaid
2 handling (requires 63 1o 8 voll AC power
supply)
L Power Supply (required). $4 95 postpaid
CI RCA 1802 User s Manual $5 posipaid

L Tom Piltman s Shorl Course On Microprocessor & Computer O | wanl my ELF

Yes! | want my own computer! Please rush me—
1 RCA COSMAC ELF Il language, il's 2 learning breaklhrough for engineers and laymen

50 Deluxe Melal Cabinel with plexiglas dust cover for ELF I, (Conn. res. add lax)
29 95 plus §2 50 p&h
1
O | am also enclosing paymenl (including poslage & handling) for CHARGE IT! Exp. Date
the ilems checked befow!

ulti ¥, ELF Il und ds anly machine language—the fundamental coding
tequired by all computers. But, to simplify your relationship with ELF 1l, we've
introduced an ELF Il Tiny BASIC that makes communicaling with ELF Il a

breeze.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you word processing ability and the ability to edit
programs o text while it is displayed on your video monitor. Lines and charac-
ters may be quickly inserted, deleted ar changed. Add a printer and ELF Il can
type letters for you-error free—plus print names and addresses from your

mailing list!
ELF II's A b} I y I
machine code for ELF Il use. The Assemb

ge pragrams into hexidecimal

features

rather than numerics so that the instructions on yaur programs are easier to

read—this is a big help in calching errors,

ELF II's Disassembler takes machine code programs and produces assembly
language source listings. This helps you understand the programs you are

working with. . .and improve them when required,

The new ELF Il Video Display Board lets you generate a sharp, professional
32 or B4 character by 16 line upper and lower case display on your TV screen or

video manitor—dr ically improving your
get inta longer programs, the Video Display Board is a real blessing!

ded $99.95 ELF II. When you

( Now Available!

O A-D/D-A Board Kit includes | channel (expandable to
ill_) D-A, A-D converters, $39.95 plus $2 postage & hand-
ing, ,

O PILOT L A new text-ori i language that
allows you to write educational programs on ELF I with
speed and ease! Write programs for games. ..unscram-
bling sentences. . .spelling drills...**fill in the missing
word"’ tests, etc.! PILOT is a must for any ELF Il owner
with children, PILOT Language on cassette tape, only
319,95 postpaid!

) Game Package on cassette tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

Call (203) 354-9375

Tolal Enclosed $

O Visa O Masler Charge

Il wired and lested wilh power supply, RCA (Bank# _ )

Pragramming leaches you just aboul everylhing Ihere is to know 1802 User's Manual and Shorl Course—all for just $149.95 plus

ahouit ELF 11 or any RCA 1802 computer Wrillen in non-lechnical  $3 pah.
ALSO AVAILABLE FORELF Il

Accoun! #

I TJ GIANT BOARDTM it with casselle 1/0. RS 232
CATTY 170, 8:nl P 170 decoders lor 14 separale 170
| imnstruchions and a syslem monior/edilor $39.95 plus  PLOT. PEEK. POKE Comes (v
$2 p&h cfudes alphanumeric general
, [ Kluge (Prololype) Board accepis up lo 46 1C's
§17.00 plus 81 p&n Ell
L1 4k Slatic RAM kil. Addressable 1o any 4k page 1o o el e B
| G4k §B9.95 plus 33 p&h

SEPTEMBER 1980

26 variables A-Z. LET. IF/THEN. INPUT. PRINT_ GO TO.
GO SUB. RETURN. END. REM. CLEAR. LIST. RUN,

alphanumeric characiers direclly an your tv screen wilh
diit:additional hardware. Also plays lick-lack-log plus a

stk dk memory required §14.95 postpaid

programs and produces assembly language source isl-
ings 1o help you understand and improve your programs.
$19.95 on casselle lape.

SAVE $9.90—Tex! Editor. Assembler & Disassembler
purchased logelher. only $49.95! (Require Video Dis
play Board plus 4k memory. |

[ ELF Il Light Pen, assembled & tested $7.95 plus 31
p&h

ully documenled and in-
or required lo display

s hex keyboard as a joy-

Clip Here and Attach to Your Order Below! m——-J
333 Litchfield Road, New Milford, CT 06776 PHONE ORDERS ACCEPTED!

‘Computer

STAND ALONE

COMPLETE
FORONLY . . .

149°5

Terminal

The Netronics ASCII/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64 or 32 character by 16 line professional display for-
mat with selectable baud rate, R§232-C or 20 ma. output, full
cursor control and 75 ohm composite video output,

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no /0 mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source, The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma,
current loop output, which can be connected to the serial [0
on your computer or other interface, i.e., Modem.

‘When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is Lo be displayed on the screen.

Video Oulput: 1.5 P/P into 75 ohm (EIA RS-170) » Baud Rate:
110 and 300 ASCII » Outpuls: RS232-C or 20 ma. current loop
* ASCII Character Set: /28 printable characters—

aflbeBuapvEliVoR0 430222 | 4

LESAL’ ()t , -, 70123456789: ;(=)?
SABCDEFGHI JKLMNOPQRSTUWXYZ N1~ _
*abedefohi jklmnopqrs tuvwxyz{i>~§

BAUDOT CharacterSet: ABCDEFGHIJK L. MNOPQ
RSTUVWXYZ-?2:%*384().,9014157:2/68%
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing ©
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete * Monitor Operation: 50 or 60Hz (jumper
selectable.

Continental U.S.A, Gradit Card Buyors Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

™™ Assistance, Etc. Call (203) 350-0375 " =
Netronics R&D Ltd., Dept, PE-9
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below—

O Netronics Stand Alone ASCII Keyboard/Computer
I Terminal Kit, $149.95 plus $3.00 postage & handling.

O Deluxe Steel Cabinet for Netronics Keyboard/Termi-
' nal In Blue/Black Finish, §19.95 plus $2.50 postage
and handling,
I 0O Video Display Board Kit alone (less keyboard), $89.95
plus $3 postage & handling.
l 0O 12" Yideo Monitor (10 MHz bandwidth) fully assem-
" bled and tested, $139.95 plus $5 postage and handling.
l O RF Modulator Kit (to use your TV set for a monitor),
$8.95 postpaid.
I O 5 amp Power Supply Kit In Deluxe Steel Cabinet
(£8YDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2
I postage & handling.

&
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7by oyko Ejle::tirric Co. (TEC) for
. Ttoh following its specifications,
and are available now.

The Starwriter Daisy-wheel printer
provides 136 columns of pica type.

C. Ttoh also has 5.25- and 8-in. dou-
ble-sided double-density disk units.
The maxi-flexi and mini-flexi line of
disk drives are made by Toshiba and
have a fairly good reputation as being
reliable drives. The 8-in unit sells for
$725, which is about $25 cheaper
than a comparable Shugart drive. The
5.25-in drive is $450, about the same
as a Shugart drive. :

In the July “Computer Rits 2

mentioned Lobo’s winchester pack-
age. Well, they have taken it just one
step further with a Model 1850 dual
fixed/floppy disk memory system.
This unit puts the IMI 8-in. winches-
ter drive in the same box as a 1.6M
byte floppy. For the configuration of a
10M byte fixed disk drive, double-
density floppy, chassis, and power
supply, the price is a respectable
$4695. Although this may appear
high, it’s actually low by about $1400
compared to similiar systems. The
unit, as designed, is for the TRS-80
and Apple computers.

Communications Items. 'm 2
big proponent of electronic mail, and
the benefits it brings to the computer
user. I also keep an eye out for those
items such as modems, that are a defi-
nite must to the use of these systems.
One such modem is from Universal
Data Systems and is called the 202

Universal 202 LP is a 1200-baud
asynchronous communications modem.

LP. The unit is a certified FCC mod-
el, which allows for direct conncct‘ion
to the dial-up telephone network with-

48

MORE INFORMATION
Eor additional information about prod-
ucts and services mentioned here, con-

_compulers.

Heath Co.
Dept. 010-684
Benton Harbor, Ml 49022

tact the companies directly.

Apple Computer, Inc.
10260 Bandley Dr.
Cupertino, CA 95014

Lobo Drives Intl.
935 Camino Del Sur
Goleta, CA 93017
805-685-4546

408-996-1010

California Computer Systems
250 Caribbean Dr.

Sunnyvale, CA 94086
408-734-5811

Compuserve (MicroNet)

5000 Arlington Centre Blvd.
Columbus, OH 43220
800-848-8990

C. Itoh Electronics, Inc.
5301 Beethoven St.

Los Angeles, CA 90066
213-390-7778

CompuPro/Godbout Electronics
Bldg. 725, Oakland Airport
Oakland, CA 94614
415-662-0636

168
11e
128
13@
148
15
15@
ive
Lza
190
2aa
218
gl
Z3a

Z2408

245
258
2e4
2va

Micro Peripheral Corp.
Box 529

Mercer Island, WA 98040
206-454-3303 (voice)
506-723-DATA (modem)
70210,205 on MicroNet

Motorola Semiconductor Products Inc.
Box 20912,

Phoenix, AZ 85036

602-962-2208

Personal Computing Div.

TRW LS| Products

2525 E. El Segundo Blvd.
El Segundo, CA 90245
213-535-1831

Universal Data Systems
5000 Bradford Dr.
Huntsville, AL 35805
205-837-8100

CONNECTION LISTING 1—BASIC PROGRAM

REM #+COMHECT . SRSHE

FEM DICK BARKER I-21.-8@

FEM EXAMFLE COF SETUP AND USE OF THE
CLEAR ZO@a

DEFIMNT B.H-Z

TMF=STRIMHGELZ2." "D

okt SETUP 8251 FOR 3 BIT WORD . MO FARITY . 1

“COHHECT T0H

STOF BIT

“SEMD 1T ANYTHING WITHOUT EBIT &

CUT Z41.7

FORJI=1TOLA: HERT “HEED SHORT DELAY
ouT 2d41.864 “SEMD RESET

auT Z41.73 “MODE SETUP

ouT 241.7 2 COMMAHD THSTRUCT IOH

“CLEAM OUT REC EUFFER
/SETUP USR ROUTIHE IN THME

“FOR DTSk SYSTEMS. REFLACE THE FOLLCOWIMG

LIME WITH DEFUSRE=K
POKE 15526, PEEK CURRPTR THE  +10 8 POKE 16527 . FEEK CUARFTRITHMEL+2I0
FEM SEMD DATA TO COMMECTION AS USE ARGUMEHT
REM GET CATAH FROM COMMECTION EY USIHG ZEROD FOR USF ARGUMENT
SOUTZE4. 1 sCLOCK, SPEEDUP IF IHSTHLLED

G=THF 2483
GOSLE 16668

1660 FEM ekt TERMIHAL EXAMPLE  Aetebitok

1@l CLS:PRIMTY

SIMPLE TERMIMAL FROGRAM FOR THE COMHECT IOH":
FRIMT"USE SHIFTED CHARACTERS FOR COMTROL CHARACTERS" : FRINT

16726 I$=IHKEY$: [=8:T=535: p=a: O=0: LF=18: FRINTCHREL 1455
1673 REM FOR HALF DUFLEX CHAMGE =USR:I» TO POHRFCUISROID D

oM LIME 1&4@m IH T PLACES.
PROGRAM LOOFS THROUGH HERT LIHE WHEH FRUMMHIHGS

1640 PRIMTCHREUSROON: 32 I=00 T=THKE,Y $2 IF IF 5" STHEHMI=AZCI TS

IFI

1@eEE W= ARFPTROTME) +1:

1@@61
\@@Ez DATH 265, 127, 18, 125, 123,44, 18
\@EES DATA 71,48, 254, 125,211,240, 281
to@Ed DATA 219,241,263,

STTHEMI=I-TzH=USRLI0: GOTO1B4EELSE-=USRIT 2 GOTOla4a: ELSELA4E

tRETLURH

For I=2 TO
1,283

LT 40,5, 213, D, 2368, 127

\GEES DATH 254, 18,481, 111,195,154, 18
1@aGe EH
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t; mlijng?ve % personal computer—or a computer

informati—‘ ompuServe can bring a world of
on into your home or small business.

CompuServe

gggnpfhsé?rxe is @ major computer services com-
govgrnmentglsclﬁgﬁtns s%grving g T
, > for more than a decad
CN;&;%SE%?LSQC?&?Jymg ?ur extensive computineg
ery of i [ '
e cornput)é g information services to

The Information Service

This exciting service i i '

n s available in more th

ggleswt;etllmeen‘ 6 p.m. and 5 a.m. weekd:;s%a(l)r

$5¥)0 pgr ﬁggfbﬁln% most holidays. Cost7-dnly
; ed in minutes. All edi

> you need i

Sggﬂbaqd modem, and our complete informati?)ﬁ

ce is only a local phone call away.

We 'S
[come to CompuServe s information service.

® News. Weather. S, '
: . OPOAS. Major regional
. . n ¢
papers. Plus international news ser%jces. 2

® Finance. MicroQuote. U i
¢ e. . Updates and i
information on stocks, bonds and comrgloséci)tirtlecsaI

® Entertainment. Theatre, book, movie and res-

taurant reviews. P|
. Flus opera, sym
dance, museums, galleries. .. ymplony heloy

® Electronic Mail. Create, edit, send and receive

messages from an
; : oth
nationwide. y other CompuServe user ...
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CompuServe’s
information
service.

A world of
iInformation
available.
Right now.

® Home & Educational Refere

' = At teference Service. -
’]Ehlng you want to know. .. from engyélo ed'Ar!y
ormation to household tips. e

® CompuServe User Information. In case you

need technical help i i
j ... and information
services as they become available. i

E %’ﬁéﬂgf T. Iiﬁgr 'gﬁn?ompﬁter hobbyist. Software
: Inter art gallery, challengi
games, programming langua ' o
sing, business & s Tl
L M more.educatlonal programs ... and

And this is just the beginni
. 1 beginning. Compu$S i
%%gn\?v%?llcljy c?fdglmgt to its list of availablg seer:/\ilgelss
ectronic i ion isn’ g
tomorrow. It's here toé:a;?formatlon i eaintg

CompuServe is Avail
. 2 IS Avallable ¢
Radio Shack® Stores il
Your local Radio Sh
cal ‘Shack® Store S -
tp;]uaSneg/e s mformatlon service. Thereegfe (r;ﬁorrr)e
,000 Radio Shack® Stores and Dealers

sa’F!onWIde. Check with the outlet nearest you
adio Shack is a division of Tandy Corporation. :

CompuServe

‘Information Service Division

5000 Arlington Centre Blvd.
Columbus, Ohio 43220
(614) 457-8600
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out a Data Access Arrangement
(DAA). Tt is only 1.25-in. thick, fits
under the telephone, and requires only
two snap-in connections. The 202 LP
provides 1200-baud half-duplex asyn-
chronous communication for $295.
Also supporting the use of micro-
computers for communication and
data acquisition is the Peripheral

the p:m!nponp!sﬁrél corparatian

]

RE— e

computers__

R e L e e e e — LG aa DUl

or a text formatter. All of these pro-
grams can be obtained on-line with
MicroNet by typing in: DIR
[70210,205] FIXIT.BAS. The pro-
gram as shown in Listing 3 will be dis-
played on yout terminal.

Along with the software and mod-
em offering, the Peripheral People
have made available, through Micro-
Net, an on-line HAM system. To use
this system, enter: TRUN
[70210,205] HAMGAB.SHR. You
will now be able to operate in much
the same manner as you would on 20-
meter RTTY.

If you have been considering sub-
scribing to MicroNet, but think it
might be too difficult to use, you will
be glad to know that the service has
been simplified. Now users are
greeted with a selection menu which
allows for a choice of functions, such

quickly obtain up-to-date information
on the various categories. The Micro-
Net service will, however, function
pretty much the same; but some excit-
ing enhancements are planned for it
also, and should be in place by the end
of this year.

If you are using the MicroNet ser-
vice now and have been wondering
how to get the most out of it, say for
word processing, here is a suggestion
that may worlk. First, assume that you
have developed a text or data file off-
line and, for whatever reason, now
want to transfer it to a file in your
MicroNet working area. Using a com-
munication package such as MCS
from Heath users group, you will call
and sign into MicroNet. Be sure to set
the correct lower-case option (in my
case for an H-89 I, type TER LCT
off, which permits entering of upper

Announcing . . .

The cordless phone that

The Phone Ranger

works like a regular
phone up to 300 feet

from your house. Use it in

your own back yard
with our
compliments. Keep
it, if you wish, for
ONLY $119.95!

and lower case characters). Next, set
up a file using the File command of:
FIL (file name. ext); then return to

as news, weather, sports, financial,
and MicroNet.
The menu system allows you to

CONNECTION LISTING 2—2Z-80 SOURCES
SCOHUSREa1GE ; CONBAS-ASH : b
aaZaE 3 DICK BRRKER I-21-6@ COPVRIGHT 1986 MICRO PERIFHERAL
@Esaa ;DICK BARKER J-Z1.
GPaEE $3E@ BAUD, & BIT WORD. MO PARITY. 1 STOF BIT

| live on five acres. And | keep four horses
in my back yard. Used to be, i‘fJI got a call
while | was down at the corral, one of the
lgds would yell out the kitchen window and
I'd do the hundred-yard dash to the nearest
house phone. -

No more. With The Phone Ranger | can
groom Laird, my Palomino gelding, with one
hand and call my broker with the other.

ACSEER 3 etokekake foododoRet T e
birnonare EeLrenior Goc6e : THIS 15 WRITTEN AS A RELOCATABLE ROUTINE
; Gerom FUITH ONLY ONE ENTRY POIMT AMD MAY BE USED Take of
direct-coupled modem for TRS-80. Qoo@@ SWITH DISK OR NON-DISK LEVEL 11 MACHIMES 300 f Ir;zka;calls up to

FEIEE ;5 dcketohsek

@ieea :TO SEHD A CHARACTER PASS THE HSCII WALLE AS
aii1@@ 3THE ARGUMEHT FOR THE USR ROUT IHE.

A1 ZER  §dekdkskick

@13Ea ;TO GET A CHARACTER FASS A ZERO TO THE USR
Gl460 :ROUTIME, IF HOTHIMG IW BUFFER A ZERD WILL
@i=@E ;EE RETURNED . ELSE THE ¥ BIT ASCII WHLUE
@le@a 3WILL EE RETURMED.

Qal1veaE 3 :{(:k:{r.:B:k:k:k:+c:k:k:Q-e:1&:k:-k:{(:{(:k*;«:14:k:{::k:{:*:a:h:k:k:« 4

Maybe you don't keep horses. But if
you've got a pool, patio, garden, workshop,
tpc?jnonr:sé (t:gurt or gtlarage—-and you'd like the

come to you instea i
to it—this is the an‘éwer. 2Rl e

Try The Phone Rangerfor 15 days. Send it
back if you want. If you decide to keep it, the
best news is the pricel

people, located in Mercer Island,
WA. This small company has devel-
oped a $249 modem, called the Con-
nection®, that turns a 4K Level 1
TRS-80 into an intelligent remote ter-
minal. This 300-baud model connects
to the TRS-80 via the screen printer

-

signal. Just press the # or the * button and
The Phone Ranger automatically redials the
last number you called!

(A great security idea: “program” your phone

port and directly to the telephone lines Glema DPORT EGU 46 sDATAPORT ;
via an FCC type-approved connector. 01966 SPORT EQU 241 sSTATUS PORT Units that look like toys L%go%%hléﬂlg?:gmb?r ge{?"e yougoto
A very striking and important fea- @raam  ORG aEEEH sell for up to $495.00! enel el emergge SacyL; on alerts

@azZliaa 3 PSRRI e TR R PR T LR SRS i e B R
@z2E@ 3SEE IF USR WAMTS TO SEHD OR GET A CHARACTER
S ik R
JGET USR ARGUMEHMT IN HL

ture of the Connection is that it is pro-
vided with full software support to
permit autodialing and data transfer. Q2TAE 3 ek R
Also, the folks at Mercer Island have @z4@@  CALL @ATFH.

There’s a unit called “ROVAPRO" that
R%k;rl:e};? r?‘y son’? tltlay walkie-talkie—not
phone atall—andit
oA goes fora cool

Pick up your regular phone right n
Here's the number to cgll e b

d ilable (for free) software @zsom LD AL i 3

i‘fgtiaﬁ"ggfmﬁ tE) ST tﬁc Conmec. 092680 OR A SUFDRTE STATUS : P ens R MURAPHONE Lk CALL TOLL-FREE
. @2re JR Z.GETCH :HO CHARACTER TO SEHD =0 A y walkie-

tion, or for that matter any modem, BZBES e A e talkie. You have to push a button to talk and 800-621-5839

release to listen—with all that “Roger, over
to you” stuff in between. Not like a real
phone at all.

The Phone Ranger looks like a real

work with general-purpose micros. An
example of this software, is shown in
Listings 1 and 2.

az9EE 3 ErRTR A BT RTIE S R T e R S SR R i R R
GIEEE JSEHD CHARACTER THAT IS IH L REG.
CTLEE 3 koo bbbt

deluxe version). Red indicator light tells you (In linois, call 800-972-5858)

when it's time to recharge.

For faster service, give this ndmber 15-

Listing 1 is a BASIC program for a3za0 BZY IH A, CSFORTS jone:

use on a TRS-80, with the Connec- @3zes  BIT 8.FA sCHECK T BUFFER g':gg?bﬂggg "keﬁafeﬂ' Dhone,fdé%lg «faut like Ei?‘%c’sgfesggg rflszéhﬁ Omfgf%f answers.
tion. This i to run—just type it [ tlc] R zZ.B2" SWAIT IF BUZY . : =« 1138 Tange o eet... ; ; ours, 7 days a week.
ion. This is ready to run—j yp 5400 J Y A1 and it's only $119.95 plus $5.95 shipping If you're using your credit card, use our

i 1 =5 ;
in and go! Should you have a need to @zsea LD AL tolHfree number. If you prefer. send your

and handling. If you'd prefer a range of a full

6% sales tax.)

You must be completely satisfied with The
Phone Ranger. If for any reason you're not,
return it within 15 days for a full refund, no

modify it, specifically the user rou- w@ Ut CDPORT2. A FSENDIT 750 feet. ord : checkto Rov Th :
o e : hEEL a6 RET , order the deluxe version for only 0 Roy Thomas & Associates, Inc. at
tines in lines 10000-10006, Liathp o EEERAR 2 tckkdsolokiokioisbok ok ¥18288 blua 36,05 Shlpplng apd handling. e cdiosy Deiow {llineC sk it o

is a complete Z-80 source listing of
those data items.

As an added benefit and helpful
tool (incidently you can use this

@ZoEaE :GETCHAR ROUTIHE FOLLOWS
[ e [ R B T S U T e PSPPI RI 8 TE PO B S TSR R 0 L 2 e
a41@a GETCH LD HL.& :MPY HEED TO FETURN A HULL

Doubles as an extra
extension phone.

If you don't have a phone jack, the phone

: ad4zEa IN A, CSPORT2 { ing i i : i i ; :
whether or not you engage in telecom- a4=@0  BIT 1.8 :CHECK REC EUFFER an"g;?g‘g:gﬁsqg:‘u;g%g evl"ttifld% useitas  company will install one for a nominal one- ?Ou ?estt:‘%-'sitasmd' Use the carton it comes in
munications) is Listing 3. This FIXIT add4ca IR Z.FIH SHOTHING THERE monthly charges to the pho#e%% ”E.)ayrlrg time charge. If you have an old-fashioned, 4- I know ybu’ll et ith it. Ord
program allows you to aglcl c;rrr dcle_tﬁ g4s@@  IM A, (DPORTD SGET CHAR pany. g;o:c?aﬁglﬁyme CaPrr:ggg Eang@;r COI‘:’_IES_With un with it. Order now.
i t e. You wi A46aE6 7 3STRIP FARITY sim ' -Eveniiyou live inan

gﬁg r;lljlgl}?}rrfcggr?i;;z:tant for edit- 84';9@ EED TGFH ;?;F ﬁ' HHT_I;!;&FEED'? Wothes s ply. i;i?e?n'tgnmtgg giﬁ"ng’éhe pughl_autton K) Cl'l-l
ing purposes since you can then refer- E“*E*E'Ef JR Z.FIH sLF HOT WAHTED Plug base unit into phone jack and into And the en!t{ire unit?s? ?:ane? - w1I€Ix\.’v Kk y Omas
ence a specific line number for @4see LD L.A SUALUE TO RETURN AC house current. Then plug The Phone e & ASSOCIATES. IN
changes. Then, after the text is up- SEB?? Equ JP BAZAH ;BACK TO BARSIC ﬁanger into base unit to charge battery. Includes amazing , INC.
dated. remove the numbers before =190, ZEH EQU $ ow unplug The Phone Ranger and you're  “[a¢t 733 Lee Street, Dept. 15-9500

) @szoE  END 4Ga2DH ready to use it to take or make calls up to number” memory! Des Plaines, IL 60016

itti to an assembler
submitting the source to a 300 feet away (750 feet if you choose the

No need to re-dial when you get a bus
SEPTEMBER 1980 i 4
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Catch
the fastest

C-meter
under 200

the autoranging
B&K-PRECISION

830

Model 830 $199
Model 820 $155 (not shown)

B&K-PRECISION was the first company
to offer a lab-quality capacitance meter
for under $150, now we're first with auto-
ranging for under $200. The new 830 is
fast, accurate and built with famous
B&K-PRECISION dependability.
' The 830 offers features that are tough
to match at any price, such as 0.1 pF reso-
lution, large 3'2-digit LCD display_and fuse
protection against charged capacitors.
Basic accuracy is 0.2%, much greater
than the tolerance of most capacitors.
Measurement range extends to 199.9 mF.

Simplicity of operation is anoth‘er_
strong suit for the 830. For checks limited
to a narrow value range, the “range hold”
capability can lock the 830 onto one range
—an added time saver. This feature, along
with its fast reading time, makes the 830
especially valuable for incoming
inspection applications.

For applications suited to manual
ranging, B&K-PRECISION offers the
LED readout 820 at an even lower cost.

With either B&K-PRECISION
C-meter you can, measure unmarked
capacitors. .. verify capacitor 10_Ierance s
measure cable or switch capacitance. ..
match capacitors for critical applications
...measure complex capacitor networks
...settrimmer capacitors.

For more information, contact
your local distributor and see why
B&K-PRECISION is now the leading
supplier of digital capacitance meters.

1€ PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087

Intl. Sis., 6460 W. Cortland St., Chicago, IL .50535
Canadian Sales; Atlas Electronics, Ontario

CIRCLE NO. 10 ON FREE INFORMATION CARD
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CONNECTION LISTING 3—FIXIT PROGRAM

168 REM =+ COPWEIGHT 1372 EY THE PERIFneERAL FEQFLE %

29 REM ek FIATIT sk - 7

Eqs] EEE:CLEHR lﬁﬁﬁ'ﬂ$=5TEIHG$ﬁ313“k”bSPEIHTLHEf e B

40 PRIMTZF:FPRINTTAES D" +  F I & I T ﬁ}* #'2 TEFLFRIMT
S& FRIMT"THIS FROGRAM WILL ACGD LIME HEN~'

&8 PRIMTYEERS TO A TEXT FILE OF DELETE" 3

Ta PRIMT"THEM FROM AH ASCII SAUED FELE.”:PEIQLH

=@ LIMEIMFUTYFILEMAME T EE C ERED " =Em;AI‘ -
Q@ IHPUT"RDD C1» OR DELETE © UMEERS" o ! ;

IBB B

116 OPEH"I".1.8F
128 OFEH"O". 'TEMFEILE"

IF+<=2THEHZBE ELSE J0& 1, .} = et

FEM #% DELETE LIME HUMEERS FROM HZCII FILE #
IFEOF 1D THEHZZE

LIMEIHFUT#H1. A o 1 b
IFLEFT#iAs, 123" " THEH A$=RIGHTH{AF. LEHMIR$, 10 G0TOZ2A
A$=F IGHTH L AF., LEHIA$2—12

3 FRINTHS

FEIHTH#Z. A%

GOTOZ1H

GO O B - e

A6 FEM #% ADD LIHE HUMEBERS TO TEST FILE ##

A H=16

IFEOF 1> THEH 4a&

LIMEIHMPLUTH1 . AH¥

FE=STRECHI 4" “"+AE )
B FE=RIGHTH:A$. LEHCAS—10
FRIMTAS

PRINTHZ. A%

H=H+1E

GOTES 2

: REWRITE ORIGIHAL FILE ##

3 OFEH 0"«
433 OPEM"T
4408 IFECF:2) THEH 43a
453 LIMEIHFUTHZ. A%

466 PRIMTH1.A$
478 GOTOS48
420 CLOSEL. 2
e R B AT o,
gég ;ékhTIEBE, LOAD FILE "3M$:" AMD EDIT Ij_n4TaEty4ﬁgﬂ}§HE;§;
=19 PRINT'WITH YVOUR TRS-56 EDITOR. WHEM DOME. BE SURE TO SA.
THE FILE IN FSCII ¢"3$3".A)".

friend can carry on private conversa-

our communication package (for I !
A tions via your computer.

MCS type a control B); then send the
file to MicroNet.

The first personal com
for under $200.

The Sinclair ZX80.
A complete computer—
only $199.95 pius $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It's the Sinclair ZX80, the computer that
independent tests prove is faster than all
previous personal computers. The compu-
ter that “Personal Computer World” gave
5 stars for ‘excellent value.’

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con-
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man-
ual in your hand, you'll be running programs

in an hour. Within a week, you'll be writing
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventional computer
onto fewer, more powerful LSI chips —
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly port-
able computer (612" x 8%" x 1%" and a mere
12 0z.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

Yet, with all this power, the ZX80 is easy
to use, even for beginners,

2 Mlm@mm

=
-|\\|\“\\.‘ 4
T \\\‘&%

iy :\}\"‘\\\\\\\u\
Tl

Ty

entering
programs with faults.
8 Powerful text editing facilities.
® Also programmable in machine code.
® Excellent string handling capability—up
to 26 string variables of any length.
® Graphics, with 22 standard symbols.
® Built-in random number generator for
games and simulations.

Sinclair's BASIC places no arbitrary re-
strictions on you—with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu-
ture. Options will include expansion of 1K
user memory to 16K, a plug-in 8K floating-
point BASIC chip, applications software,
and other peripherals.

Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of consumer
electronics worldwide. We've already sold
tens of thousands of units in Europe, so
demand will be great.

Price includes TV and cassette connectors,

AC adaptor, and 128-page manual.

All you need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up te the antenna
terminals of your TV. Also included is a connector for
a portable cassette recorder, if you choose to store
programs. (You use an ordinary blank cassette.)

puter

You must be sure to return back to
MicroNet control and issue an “EX”
to save the file. Now the file is avail-
able for manipulation in the Micro-
Net system. As an example of this,
this month’s column was written and
edited off-line, then transferred to
MicroNet for formatting via its text
processor RUNF10. The proccqsed
file, which now has a .DOC extension,
was then downloaded to my system
and played out on hardcopy. If your
concern is over cost, this whole pro-
cess cost me (and this includes the $2/
hr tymnet charge) about $3.00. The
key here was that most of the work
was prepared off-line using the func-
tions of my computer.

If you just want to have some fun
with MicroNet, they have imple-
mented a user talk system that is pat-
terned after Citizens Band Radio.
You can now monitor pseudo CB
channels 1-40 and break in and have a
chit-chat. The MicroNet people have
also built in a scrambler so you and a

information and Fun Books. It’s
always a good idea to have informa-
tion resources in your library, and two
books that are important to have, are:
Radio Shack’s The Engineer’s Note-
book, and Electronics Desig{zer's
Casebook No. 3. The first is written
by PE’s own Forrest Mims and is a
collection of circuits from amplifiers
to LED oscilloscopes. This book is
available from any Radio Shack store
for only $1.99. The Designer’s Case-
book, is a collection of design projects
from Electronics magazine from Feb.
16, 1978 to January 4, 1979, Tl:lls
book covers circuits from audio to sig-
nal sources and is available from
McGraw-Hill for $5.

Just for fun, Radio Shack has made
available, free, a comic book about
how a TRS-80 helps Superman save
Metropolis. Although the story is a
little improbable, so is Superman. It’s
fun reading and for comic book fans
makes an important addition to that
priceless collection.

POPULAR ELECTRONICS

To order by mail, use the coupon below.
But for fastest delivery, order by phone

and charge to your Master Charge or VISA.

The ZX80 is backed by a 30-day money-
back guarantee, a 90-day limited warranty
with a national service-by-mail facility, and

The ZX80 is a family learning aid. Children 10 and
above will quickly understand the principles of
computing—and have fun learning,

Phone orders: (203) 265-9171. Mon.-Fri,
8 AM-6 PM EST. We'll deduct the cost of
the call from your invoice. (For technical

Your course in computing,

The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there’s a chapter
of practice. So you learn by doing—not just
by reading. It makes learning €asy, exciting
and enjoyable. ok

The ZX80’s advanced design

features.

Sinclair’s 4K integer BASIC has perform-
ance features you'd expect only on much
larger and more expensive computers,
These include:

& Unique ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their own
single-key entry and are stored as a single
character to reduce typing and save
memory space.

® Automatic error detection. A cursor
identifies errors immediately to prevent

extended service contracts are available for

) information, call (617) 367-2555, Mon.-Fri.
a minimal charge.

9 AM-5PM EST.)

] [ ]
EII II IEII Sinclair Research Ltd., 475 Main St.,
P.O. Box 3027, Wallingford, CT 06492,

Pleasesendme ____ 7X80 personal computer(s) at $199,95* each (US dollars), plus $5 I
shipping. (Your ZX80 may be tax deductible,)

I To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492.
I L enclose a check/money order payable to Sinclair Research Ltd. for e ==

I Name
I Address

City State__ Zip
I Occupation:

I Intended use of ZX80:.

l Have you ever used a computer? O Yes (] No,
Do you own another personal computer? (1 Yes [ No. *For Conn, deliveries, add 7% sales tax.

|
I
I
Agp T I
|
|

e el el L —




