Best’ prlce and delivery on .

____Exrdy Sorcerer

— call us —

NORTH STAR
Horizon 2, double density
Kit — List: $1999

OUR PRICE $1699

Assembled — List $2349
OUR PRICE: $1939

10% orron TRS-80's

and accessories
— WRITE FOR FREE CATALOG —

‘MiniMicroMart

16818 James St., Syracuse NY 13203
{315) 422-6666 TWX 710-541-0431
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Strmg Synthesizers |

viclins/cello/piano, variable chorusing,
keyboard split, synthesizer interface,
variable sustain controls, jacks for foot
controls, dualviolin/cello mixers,
separate mixable piano output, stereo
string & computer interface options.

' %”y,«: o / erFA

just $295 kit $600assembled

from EEA. You're gonna love it!
JTELL MEMORE ™77 K
I( } Send Assembly & Using Mannal $5 refundabie§
H

upon purchase Stringz 'n' Thingz,
( ) SEND-FREE CATALOQG

namie;

Adciress:
City: State: Zip:

ELECTRONICS [Dept.6-¢,
1620 W. Wilshire Bivd., Gklahoma Gity, BK 73116 !405] 843+ QBZE
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* 0300-0336

0300-0350
© D300-0355
0300-0355

300-0400
» (306-0400

300-0400

© 6300-0426
300-0700
© 0326-0330

330-0355
© 0330-0355
- 03300400
0330-0415
330-0445
330-0450
3300500
0330-0600
330-0730

04000415
04000415

" 0400-0430
0400-0430
- 0460-0430

: 04D0-0455
0404-0500 :

0430-0500
0430-0700

0560-0530
. 0560-G600
(500-0700
05150615 °
- 0530-0550 :

0545-0800 .
D545-0730

0555-0835
0600-0700
06004700
065-6630
0625-0855
0630-6700
- DE30-0800

D645-0700

07000715
- 0700-0800

6700-0900

0B00-0815

Explanatary Notes,
1, Times in first column are COT. For EDT, add 1 hour. MDT, subtract 1 hoer, POT, subtract 2 hours, Days of week
are in GMT,

- 0300-0460

© 0430-0455 “Av
04300500

04450545
0500-0515 Ttz
- 05000515

0522-0530 3

0530-0625
- 0600-0615
© 0680-0630

0600-0915 “R:A

G640-1215 =

0707-0715
67300745 *:U

0730-0825 © &
© 0730-0900 ;BB

0830-0925
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2. Quality. A—strong signal and very reliable receptian, B—regular reception. C—occasional reception under favorable
conditions. D—rarely audible. These ratings are for locations in the central USA. European and African stations are in
general, more reliably received in eastern Nerth America. Asian and Pacific stations are more reliably received in
western Nerth Amarica. North American statinns are received well except in areas too close ta the transmitter site.

3. The information in this listing is correct to press time. However, frequencies snd schedules are canstantly changing.
Listen to "D X Digest” at 1807, 1920 1o Europe, Sunday; 0120, 0320, on Menday and 1915 Wednesday 10 Africa on R.

Canada Intesnational far late changes.

4, B.~Radio; V.—Voice
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Computer Bits

By Leslie Solomon
Technical Director

TWO NEW GRAPHIC SYSTEMS

HIS MONTH, our focus is on a cou-

ple of fascinating graphic systems,
One is a computer plug-in that uses an
external tablet and pen. The other is a
very low-cost true light pen that works in
conjunction with the CRT screen just like
the big guys.

The computer plug-in system is the
Talos Digitizer Interface ($449) from Ta-
los Systems, Inc. (7419 East Helm
Drive, Scottsdale, AZ 85260; Tel:
6802-948-6540). The version we tested
was for the Apple-ll microcomputer.
Other versions, including those for the
IMSAl and Radio Shack TRS-80, are
planned. There is also an RS-232 ver-
sion available.

The interface comes with an Apple
plug-in card, a 6’ (1.8-m)} interconnect-
ing ribbon cable, an 11" (28-cm) square
plastic “writing surface” tablet, and a
buiit-in pen at the end of a soft flexible
cable. Power Is supplied by the Apple
computer. Al you do is piug the board
into an /0 slot, riffle in & small (about 33
bytes) machine-language program and
a short BASIC program—both are in the
manual—and run. Using the integer BA-
SIC residing in the Apple, up pops a low-
resolution graphics program that dem-
onstrates the usefulness of the Talos
system. )

The screen shows all black, with a
“"menuy’ display of seven different colors
{in hoxes) arranged across the bottom.
You “dip” the pen into one of these col-
ors, and proceed to “paint” on-screen.
Colors as well as the background can be
changed when desired. Erase is also
provided. Drawing speed is 100 coordi-
nate pairs (X and Y axis) per second,
somewhat faster than a 9600-baud
RS-232 port. Although the large block
graphics appear crude, the system does
show how to create graphics in.the high-
resolution mode of the Apple.
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To take full advantage of the high-
resolution graphics, you should have
floating-point BASIC like Apple's "“Ap-
plesoft-it.” Unfortunately, the cassette
version of this language needs 10K of
RAM and since we have only 16K (al-
most an Apple “standard™), we elected
to use an Applesoft-in-ROM board. This
board plugs into an 1/0 slot, and the BA-
SIC pops up when the usual control-B is
operated. This option costs about $200,
but when you consider that you still have
16K of RAM and the 10K floating-point
BASIC at your fingertips, the cost bal-
ances out.

Since Applesoft (from Microsoft) is a
version of a widely used BASIC, there is
lots of software for it. Like other Apple
manuals, the Applesoft manual is excel-
lent. It completely explains the BASIC
with many programming examples. [t
also does an excellent job of answering
a big problem—how can a hardware-ori-
ented computerist create the great high-
resolution color graphics that program-
mers find so easy?

The manuat completely explains how
to create high-resolution color shapes,
move them around, change their size,
and even rotate them. There are pro-
gramming examples to illustrate each
step. If you want to see this BASIC you
can buy the Applesoft-ll manual for
$6.95, a small investment for a good
book on BASIC even if you don't have
an Apple microcomputer,

Once we had the Appiesoft running,
we played the Talos Super-Graphics
tape. This BASIC high-resolution (280 x
160 or 280- x 192) program resides in
the 16K of RAM. Once running, it re-
quires no further contact with the com-
puter. There are seven programs avail-
able. The first displays the X-Y coordi-
nates of the pen as it is moved around
the tablet. It also indicates pen (on/off)

The Who, What, Why and How of

MICROPROCESSORS

RN INYORCCTION
10 MEACCOMPUTERS
yoLuME 2

From Osborne & Associates, Inc.
An Infroduction to Microcomputers
Four books that can teach you every-
thing you need to know about

microcomputers.

Volume § — The Beginner’s Book
Il you're not familiar with compiers, but would
like 1o be, then this is the book for you., Cemputer
iogic and terminclogy are intreduced in a fanguage
the beginner can understand. Comguter software,
hardware and component parts are described, and
simple explanations given for how they work. Text
is supplemented with creative iflustrations and
numercus photographs. $7.95.  Quantity:

Volume 1 — Basic Concepts
A must for anyone in the computer field, this best
selling text explains hardware and programming
concepts common to all microprocessors,
$8.50 7$9.50 as of July 1, 1979.  Quantity:

Yolume 2 — Some Real Microprocessors

Provides objective, commercial-free descriptions of

virtually every microprocessar on the market to-
day. Lets you know whal’s available, how they
work (or sometimes don’t work), and how to use
them. More detailed user/designer information

than provided by most anufactusers.
Loose leaf, unbound $25.00. Quantity:.____
Binder § 5.00. Quantity:

Volume 3 — Some Real Support Devices
Same objective, in-depth coverage as Volume 2, but
applied to support devices that might be used in any
microprocessor system: memory, data com-
munication devices, data converiers, direct memao-

ry access controflers, busses, and much more.
Leoose leaf, unbound $15.00. Quantity:
Binder § 5.00, Quantity:

Volume 2 and Volume 3 Updates
To cope with the rapid evolution of microprocessor
praducts, both Volume 2 and Volume 3 have their
own series of six bimonthiy updates, allowing you
to remain current with all parts as soon as they are
really available. Update subscriptions soid sepa-
ratety, Volume 2 update $25,00/yr. Quantity: ____
Volume 3 update $25.00/yr. Quantity;——
Volume 2 and Volume 3 updates
purchased together $40.00/yr. .
Write or call for a FREE catalog and information
on other books on tnicroprocessors.
Osbhorne & Associates, Ine.
630 Bancroft Way, Dept. Ad Berkeley, CA 94710
Tel. (415) 548-2805 TWX 910-366-7277

£ have enclosed a check or money order for:
Rocks Subtotid

{Calif. residents only;
no tzx on Update subscriptions) Tax

In the U.S. 80.45 lor cach bock  Shipping
and binder. Foreign orders $4.00 per item,
including each Update subscription {aflow 4 weeks)
Pleuse ship tor TOTAL

Nante:

Address:

City:

State; : Zip:

51024
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L, THIS COUPON
WE'LL SEND

»

No kidding. Speakerlab's catalog took longer
to write thon some of our competitors have
bheen in business. In fact, we created an industry
by “building great kits so you can atford great
speakers.” Our catalog is an invaluable
manual of speaker tunction
~and design. And, it will
introduce you to the finest
speaker kits made
anywhere... with the
strongest money-back
guarantee. Find out for
yourself,. . FREE, FREE,
" that is. Mail the coupon now.

Dept.6-PE, 735 N. Northlake Way
- Beattle, WA 98103

Use Quick-Wedge to fasten
leads, wire in panelights,
connect test equipment,
install components

They do all that ordi
screwdrivers do, PLUS they
hold and start the screw

QUICKWEDCE

Screw-holding screwdrivers

Unconditionally guaranteed.
BUY A SET TODAY

See your dealer or write to:

Kedman Company, P.0. Box 25667,

Salt Lake City, Utah 84125
CIRCLE NO, 32 ON FREE INFORMATION CARD
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status. The second program allows
measuring the distance between any
two points on the tablet, including irregu-
lar lines. The third program allows mea-
suring the area of any irregular polygon,
while the fourth program is a demonstra-
tion of music in which pen position on
the tablet determines pitch and duration.
The {ifth program is the low-resolution
color graphics previously described.

The fun starts with the sixth pro-
gram—drawing on the screen in high re-
solution. in this mode, a small “cross-
hair” cursor indicates pen position. You
can have a black screen with white
drawing or a white screen with black
drawings. You can have an automatic
point-to-point feature (black or white) to
make nice straight lines. In this high-
resolution mode, handwriting iooks al-
most normal. We traced newspaper and
magazine photos and drawings with
ease and excellent gquality.

The seventh program is similar to the
CALMA and CALCOMP drafting pro-
grams. There is a menu of AND and OR
gates and an inverter symbol. Any sym-
bols can be brought on screen, posi-
tioned, and rotated as desired. You can
draw in the interconnects to draw a logic
diagram, or use the automatic point-to-
point mode at inputs and outputs to
make clean interconnects,

Using the Applesoft and Talos manu-
als, we have written a couple of animat-
ed “shoot-em-up” programs and, for the
first time, feel a good sense of graphic
accomplishment. Take a look at the Ta-
los Digitizer at your local computer
store, if graphics is your interest.

Light Pen. The second graphics ap-
proach we tested uses a simple low-cost
real ight pen and some relatively simple
software. Many of us have seen light
pens in use, mostly in large mainframe
systems in conjunction with marvelous
graphics systems. This seemed to be
one area where microcomputers were
far behind.

The particular light pen we played with
is the Vidiet-Stik from Esmark Inc.
(507%2 McKinley Hwy., Mishawaka, IN
46544), priced at $39.95 plus $1.50
postage and handling. ’

The pen itself is extremely simple. it
censists of just a light-sensitive Darling-
ton phototransistor, mounted near the
tip of a slender ptastic tube. The tip be-
comes active when its movable end
piece is pressed against the CRT
screen. The flexible cable coming from
the pen has three color-coded leads:
one for +5 volts, one for ground, and the

third carries the signal. The first two
leads are conventionally connected,
while the third (signal) lead is connected
to hit-8 of the computer parallel port.

The manual that comes with the Vidi-
et-Stik explains its operating software in
detail. It atso shows several approaches
for the pen's use, including a program
used both for testing and learning opera-
tion of the light pen. Some machine lan-
guage (Z80/8080) programs are shown
for creating the interface between the
computer and light pen.

We modified the latter machine-lan-
guage program for our computer and
used it as a subroutine in BASIC pro-
grams. When “called,” this subroutine
Pokes the machine-language program
into an out-of-the-way memory location
{(we used the spare RAM space in our
VDM-1)} so that it will not get written over
by the BASIC.

When called, this subroutine “keeps
an eye” on bit-8 of the parallei port, look-
ing for some action of the light pen.
When the light pen reacts to a light sig-

"nal on the CRT screen, the machine-lan-

guage program passes a bit into the
computer. Once the signal is entered,
the machine-language subroutine then
passes back to the BASIC program,
awaiting another call.

All you have to know is which bit of the
parallel port is being used and the ad-
dress of the paraitel port. If your ma-
chine does not have a parallel port, one
of the keyboard entry bits can be used.

With this machine-language program
as a subroutine in BASIC, we have used
it in conjunction with a graphics board
that has much better resolution than the
VDM-1. We've been having a ball trying
out our artistic skill with this light pen.

Studic i} Conversion. Information
package on how‘ to construct a new car-
tridge for the RCA Studio Il to convert it
into a simple microcomputer is avaik-
able. It includes schematics, ROM moni-
tor listings, operating instructions, and
program listings. No modifications to
Studio Il are required. Price is $5.00. A
pc board and PROM are alse available.

ARESCO, P.O. Box 43, Audubon, PA

19407 (Tel: 215-631-9052 or 9257).

PET Floppy/S$100. The EXS100is a -
single 5100 size board that connects to
the PET memory expansion socket and
provides a floppy-disk controller. The

board can then be plugged into an S100
“motherboard” for further expansion. Up
to three minifloppy-disk drives plug di-
rectly into the EXS100. The board uses

POPULAR ELECTRONICS

the IBM3740 format. A special software
package that permits loading and stor-
ing on disk is available. The board also
has provisions for on-board EPROM.
Three versions are available: S100
adapter alone ($199.95); disk controller
alone ($299.95); and a combination of
the two ($349.95). The board is also
available as a complete disk package for
$799.95. CGRS Microtech, P.O. Box
368, Southampton, PA 18966 (Tel:
215-757-0284).

$S-50 Contrel Interface. This 6800
computer interface plugs into the $5-50
{SWTP) bus and has 16 DIP switches
for address selection. Fully buffered, the
board has eight relays {28 volts at 0.1
ampere). It also features eight optoisola-
tors for real world/computer communi-
cation. It can be used to input keyboard
data or a response from the device it is
controlling. The opteisolators can be
software and the relays manually disa-
bled to allow the outputs to form a paral-
lel interface. The board can be con-
trolled by assembly language or BASIC
Peek and Poke instructions. Priced at
$98 (kit) or $125 (assembled), the board
is available from Transition Enterprises
Inc., Star Route Box 241, Buckeye, AZ
85326. '

Heath Printer. The WH-14 Line print-
er ($895) prints standard 96-character
ASCII (upper and lower case) using a 5
X 7 dot matrix print head with a max-
imum instantaneous print speed of 135
characters per second. Line spacing is 6
lines per inch (8 lines per inch software
selectable) with selectabie line length of
80, 96, or 132 characters. Baud rate is
selectable between 110 and 9600. The
device uses 0.5" nylon inked ribbon on
2" spools. Adjustable-width sprocket
feed allows paper from 25" to 9.5"
width. The WH-14 uses an RS-232C or
20-mA current-loop serial interface. A kit
version will soon be available. Heath
Co., Benton Harbor, M| 45022,

$1001/550 Bus. If you have an 5100
bus system and would like to use 550

- SWTP peripherals, or vice versa, AUM-

ideas (P.O. Box 2582, Richardson, TX
75080) is manufacturing its Dual Bus
Board ($29.85, for the bare board) that
allows this combination. The Wire-Wrap
hoard comes with layout sheets, instruc-
tions, four matching heat sinks, and two
yvards of #18 wire. The board is fully
compatible with the S50 bus. An S50 ex-
tender board, with 22 slots is also avail-
able for $49.95. &
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ELF Il by Netzonics ¢
iy,

Featuring

RCA::
COSMAC CPU

fwn & powerful home computer syster, starting for just $99.95-a price that
gets you up and runaing the very first night, . with yawr awn TV for a vides
display. $99.95 £LF lf includes ACA 1802 B-bit micreprocesses addressabla to §4k
bytes with DMA, interrapt, 16 registers, ALU, 258 Syte RAM, full hex keyboard,
twa digit hex autpat display, stable erystal clock for liming purposes, RCA 3861
video iC to display your programs on any viden monitor or TV screen and 5-sfor
Blug-in exgensior bus fless conngetors] te expand ELF i inla 2 giant!

ELF Il Explodes Into A Giant!

Master ELF s $83.85 capabilities, then expand with GIANT BORARD .
KLIGE ROARD... Ak RAM BOARDS...TINY BASIC.. ASEll KEYBOARD...
LIGHT PEN. . .ELF-BUG MONITOR. . .COLOR GRAPHICS & MUSIC SYSTEM. ..
TEXT EDITOR...ASSEMBLER. .. DISASSEMBLER. . .VIDEQ DiSPLAY SOARD
...and—

More Breakthroughs Coming Soon!

Soen to be intraduced: ELF 1 special application kits thal give you the hard-
ware and scftware you nged to use ELF |l for speclalized parposes sach as a

tegh dialer. . .5 i .. .home photography . . . security sys-
tem. ., podfice alest. . .motor contraller. . . statien autput moniter or a conveyar
belt assembly line. . . and some new, supes-fantastic games!

Biso coming scen: PROM Peogrammee.. . A, O-A Coaverter...Controller
Board. . .and more! Unfike same heavily advertised hobby computers, ELF Il
doesn't limit you to pre-recorded prageams. With £LF # you tearn computing
fram the ground up. . . from machine language to assembly [anguage 1o BASIC
.. .in quick, clear and easy steps. FLF Il is a powerlus computing toel, but ane
thal you can master with the sama ease you once mastered a slide rula or
packet calculatar,

Master This Computer In A Flash!

Regardéess of how minimat yeur cemputer backgraand is now, you can lesrn
to grogram an ELF Il in almost no time at all. Qur Short Lavrse On Micrapro-
cessor & Computer Pragramming—weittan in non-teehnical language —guides you
through each of the RCA COSMAC 1802's capabilitias, se you'lt understans
evarytiving ELF |l can do. . .aad hew fo get FLF N t9 dg it Don't worry if you've
been stumped by computes beoks hefore. The Shord Crarse reprasenis a major
advance in Bteracy clarity in the computer field. You den' have 1o be a computer
engineer in orde: % urderstand it Keyed to ELF 3, it's ioaded with "hands oa"
Tustrations. When you're finished with the Shar! Course, agither ELF II nor the
RCA 1802 will lizkl any mystorivs for you,

fn fazt, not esly will you now ba sble to use a persenal computer creatively,
you'll also be able to read magarines such as BYTE. . . INTERFACE AGE. . .PDPU-
LAR ELECTACNICS and PERSONAL COMPUTING and fully asderstand the
arlizles. Aad, yow'll urdersiand how 1o axpand ELF 11 te give you the exact
capabilities you nevd!

IF you wark wilk large computers, ELF % and the Shart Cowrse will help you
understand what they're deing.

Geft Started For Just $99.95, Complete!

$99.95 EiF Il includes all the hardware and software yau need to start writing
and rurning programs at hame, displaying video graphics en your TV screen and
desigaing cireeils sing a micropracessar -the very dirst night—even if you've
never used a computer before,

ELF Il caarects directly 10 the video inpat of your 3V set, without any addi-
tisnal hardware, Or, with an $0.85 RF medufator {see coupon below), you can
connacl ELF I to your TV's astarna terminals instead.

ELF Il has heen desigeed ta play ail $he video games you want, inciuding a
fescinating new largetimissile gua game 1hat was developed specifically for ELF
Il. But games are only the icing on the cake. The real velus of ELF K is that it
gives you a chance to write machiae language programs-and machine language
is the fundamentat language of alt computers. B! caurse, machine language is
only 2 starting point. You can afsa program ELF || with assembly language and
tiny BASIC. But ELF IF's machine language capability gives yau a chance ta
develop & working knowledge of computars that you can't get from rurning oaly

I O Power Supply (requred). $4.95 postpad.
£ RCA 1802 liser's Manual, §5 posipad

about ELF It or any RCA 1802 campuler. Writien i non-techmical  $3 p&h.
ALSO AVAILABLE FORELF I

first ni
mr used agglompnter before!

You're up and running with video graphics for just $9¢.95 —
then use low cost add-ons {o create your own personal system
that rivals home computers sold for b-times ELF II's low price!

333 Litchfield Road, New Milford, CT 06776

Yes! | want my own computer! Please rush me—
{1 RCA GOSMAC ELF |1 fanguage, d's a learming Hreakihrough for engineers and laymen

it %l 3l $99 95 plus 33 poslage and  akke. §5 posipaid

| handimy {requires B.3 1o 8 woll AD DOV ) Datuxe Meral Gammel wilh plaxiglas dusl cover bor ELE 1 {Conn. res. add boo)

Py} $23.95 plus $2.50 pih

3 1 am aiso anclosing paymenl {including postage & handfing) lor

Ihe items checked below!

3 Yom Pitman's Sharl Gourse On Micraprecessar & Cemputer 11 want my ELF It wired and lasted with powser sapply, RCA

Pragramming leaches you just abgl everything there is lo know 1802 User's Manual and Shorl Course—a# for just §143.95 plus

. Write and run programs—the

t—-even if yow've

pre-recorded tape casseties.
ELF |l Gives You The Power To Make Things Happent

Expanded, ELF 1) can give you more power to maks thiags hapgen in the real
world than heavily advertised home computers that seil for a [ot more maney.
Theaks to &n angeing cemmitiment 1o devalop the ACA 1862 for home camputer
use, the ELF |l pradusts—being intreduced by Netrenics—keep you right oa tha
oyter fringe of today's small computer lechnolagy. It's a perfect computer for
engineering, business, industsial, scientific and persanal applications,

Plug in the GIANT BOARB to record and piay back programs, edit and
debug progrems, commgricade with remotp devices and make things happen in
the outside world. Add Hluge {prototyping! Baard and yeu can use ELF # 10
solve special problems such as operating a complex alarm system or cantrolling
a printing press. Add 4k RAM Boards to write longer programs, stere mors
infarmation and selve more sophisticated problems.

LF Il add-ons already inclde the ELF H Light Pen and the smezing ELF-BUG
Moritor-twe extremely recent hreakthroughs that have nat yet heen duplicated
by any ather marufecturer.

The ELF-BUG  Manitor lets you debug pregrams with ghtening speed hecause
the key te debugqing is to know what's inside the registers of the micraprecas-
sor. And, with the ELFBUG  Monitor, instead of single stepping through yaur
programs, you can now display the entire contents of the registers an your TV
scraaa. You find out immediately what's going en and ¢an make any nevessary
changes.

The incredible ELF 1] $ight Pen lats yor write or draw anything yau want on a
TV scraen with just @ wave of the “magic wand.” Netronics has alse introduced
the E1F |) Color Graphies & Music System-mors breakthraughs that ELF Il
awners wete the first ta enjoy! .

ELF il Tiny BASIC

Ultimately, ELF Ii understands enly machire tanguage—the fundamental coding
required by afl computers. But, 10 simplify your 1) «anship with ELF I, we've
intraduced an ELF 1l Tiny BASIC the! makes communicaling with ELF Il &
braeze,

Tiny BASIC saves you the time of having to code your individuat instructions in
machine language far ELF 11 Instead, you simply type instructions on a keyhaard
—PRINT, AUN, LBAD, ETC. Your Tiny BASIC pragrzm avtamatically transiates
them irto machine faaguage Sor ELF II. Then it translates ELF 's output back
inta simple words ané symbals for yau.

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

The Text Editor gives you word precessing ability and the ability 10 edit
programs or text while it is displayed on your videa menitor, Lines and charae-
ters may be quickly inserted, deleted or changed. Add & printer and ELF Il can
type letteys for you—error free—plus prinl names and addeesses fram your
maifing fist!

ELF IF's Assemb] i bly language programs into hexidecimal
machine code for ELF Il use. The A featuzes i ati
rathee than rumerics o thet the instructions on your programs are pasier lo
raad —this is a hig belp in catching errors.

ELF W's Disessemblar takes machine cede programs and produces assembly
languane saurce listings. This helps you understand the programs you ave
working with . . . and improve them when reguired.

The aew ELF 11 Vidag Displey Board lets you generale a sharg, professional
32 or 64 character by 18 Yine upper and lower cese display on yaar TY scresn or
viged manitor—dramaticelly improving your ded $99.85 ELF Il When you
get into fonger programs, the Video Display Board is a real blessing!

Ask Not What Your Computer Can Do. . .
But WHAT CAN IT DO FOR YOU?

Dow't be trapped into buying an axpensive dirossuy, simply becansa you
can affard it. ELF 1l is more advanced srd more fun to use than big neme
computars that cost o lot more monay. With EEF 11 yau lsarn 10 write and
run your awn pragrams, You're not just a keypunch operater. Mo matier
what your interasts ara, ELF H i3 tha fastest way 10 gal jato computers.
Ordar from the coupan balow!

PHONE ORDERS ACCEPTED! ]
Call (203) 354-9375
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Account # __

1 GIANT 80ARDT™ it with cassene 170, RS 232-

C/TTY 1/0. B-bn P /0. decoders for 14 separale /(]

I inskuclions and a system monitar/erlar. $39.95 plus
pih

i1 Kluge (Prototype) Board accepls up lo 36 IC's
517.00 pius 3t pih
1 4k Slabic AAM kit Adrressable fo any 4k page lo
B4k $89_95 plus $3 p&h
{] Goid pialed 86-pin conneclers (one requered for each
plug-n board) $5.70 ea.. postpard
£ Eepansion Power Supply {requred when adding 4k
AAM) §34.35 plys $2 p&h
{1 ¢holassional ASCH Heyboard ki wilth 128 ASCIl
upper/lgwer case sel. 96 printable characlers. onboard
! reguialor, pardy. fogic sefection and choce of 4 hand-
shiaking signals fo mate with almes! any computer.
$64.95 plus 32 p&h.
L3 Daluxe metal cabinet for ASCH Keyhoard, $19.95
Pus $2.50 pdh
{1 video Display Beare kit lels you generale a sharp.
professional 32 or 84 characler by 16 line upper ang
lowet case display on your tv screen of video momtor—
dramatically ipsoving yous unexpanded $99 85 ELF 11,
{Fis msise ASCH Keyboard cabmel) $09.95
phies 32 péh
O ELF I Tiny BASIC on casselte lage. Com-
a mands melude SAVE. LOAD, =, X +. (}

26 variabfes A-Z, LET, {F/THEN. INPUT. PRINT. 6O TO,
G0 SUB, RETURN. END, REM. CLEAR. LIST. RUN.
PLOT. PEER, POKE. Comes fully gocumented and in-
ciydes giphanpmeric generglor fequired To display
alphanumeric cliaratlers directly on your tv screen with-
oul additional hardware. AISo alays Hek-lack-loe plus a
draviing game that uses ELF II's hex keyhoard as a joy-
shick. dk memery required. $14.85 posipaid

[ Tom Pdtman's Sherl Gourse on Finy Basie for ELF i,
§5 postpaid.

01 ELF-BUGT™ Daiuxs System Monior on casselte
lage. Aliows disptaying the conlents of ail regisiers on
your tv al any goinl in yoyr program. Alse displays 24
bytes of memory with lult sridfesses, blinking cursor
and autt seeoliing. A must for the serious programmer’
§14.95 postpaid

O Texd Editor on casselie tape gives you the ability to
nsest, delete o edjt lines and words lrom your programs.
while they are displayed on your video monilar, {Add
printer and you can use £LF Il to ype error-Iree letlers
plus insext names and adgdresses from yoyr mailing hst.)
$19.945 postpaid

2 Assembler on cassetle tape transhates assembly
language progeams into hexidecimal machine code for
ELF I} use. Mnemonic abbrevialions for instruclions
{rather than numerics) make programs easier to read
and help preven] ercors, §9.95 postpaid,

. L) Disassemblar on cassetie lape lakes machine code
i e i | e DR

programs an produces assembly anguage source list-
ngs la hela you endersiand and iMrove your programs
$19.95 on casselte tape.

SAVE $9.90~Texq Editer. Assembler & Disassembier
purchaset togelter, only $49.95! (Require Video Dis-
play Beard plus 4% memary. )

Es].hELF IE Light Pen, assembled & feslad. §7.95 nlus $1

péh.

£ ELF (I Gelor Graphics & Music Sysiem Boare kil.
$49.95 plus 52 p&h

3 ELF I conrecis directly to the video mpul of your tv
sl wilhoul addifional hardware, Te connect ELF Il to
your anienza fermingls inslead, arder RF Modulalor,
$4.95 postpaid.

Caming Soan: A-D, D-A Converler, Contrafier Board
and maore!
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