r- FRTTRET

—

® LED Traffic Ligh#s for Modei Cars

Listening to the New Su per—LP Records

e g Mgy | S -
g ey 1sjznwslzg1 fx % Kenwood KR-6050 AM-FM Stereo Receiver
SONON 0TOT 26ME2009 43y 914 - Technics RS-M33 Cassette Deck




for...

‘ PRECI
”aog“ CAPACITANCE
3 f[MEASUHEM NTS

with your
Frequency Counter

Simply attach the C-Probe Il to the input connector of your
frequency counter for a direct readout of a capacitor's value
of from .1 pF to 10,000 Mfd. with an accuracy of .25% (pF
range) or .5%(mfd range]. FEATURES: XTAL conlralled ime basa,
len turn pots lor pf and mid calibration, ten lurn stray capacitance zero
cantral [0 efiminale siray or lead capacitance lo 50 pF, user seleclable
gale times of .1;1;10 or 1/6 (CSC MAX 100 uss) secand(s), all CMOS
1C's(7) lor over 100 hours of operation from self conlained 8V baltery,
optional Ni-Cad batlery pack & AC adaptor, in circuil vollage regulation
lor accuracy and supply vollage ranga fram 9 ta 28 VOC @ & ma, two
measuremant ranges{pl & mid) + X10 & X1 resolution bution. Palm sized,
light & rugged. oF  RangeSwilch i

C-Probe Il x1 X10 Resolution Switeh  X1| ~ x10
Measurament Range 1-10"pF A-10%F ||.001-10"M1d |0001-107MH

Accuracy .25% \25% 5% &%

Resolution 1pF .1pF L00iMId _001MId

Assumes 7 (or more) digil fg. cir.; The C-Probe |l works directly with BK, CSC,
Dana. Data Prec., Davis, DSI, Fluke, Formula Int., Heathkit, HP, Leader,
Monsanto, NLS, Optoelectronics, Philips, PolyPak, Ouesl, Radio Shack,
Ramsey. Sablronics, Sencore, Simpson, Systron-Donner & Tektronix count
ers or any others having .1, 1 or 10.5 regular gate limes.
SHIPPED WITHIN 10 DAYS OF ORDER/Fully cal & W/100 Hr. battery.
C-PROBEII @ 79.95ea.
Box 3751 AC Adaptor @ 9.95
Thousand Daks, CA || Ni.cADBaL @ 9.95
RAGL BNC Cable B.95
805/495-7673 Callbration Cap, pF.  1.49
sTRIMENTATiON, . || e P
(dualer inquiries visicoma) ' JJ  SHIPEINE & HANOLING - Ush-s2.50/

SOUND EFFECTS GENERATOR BASIC KIT
Nort CHaNEY ECECTRONITS MAKES |T POSSIBLE TO BUILD YOUR oW
SOUND EFFECTS GENERATOR WITHOUT SPENDING A FORTUNE. WE SUPPLY
You Witk THE TI76477 SOUND GHIP PLUS AN ETCHED AND DRILLED
GLASS EPOXY PL BDARD WiTh SGHEMATIG AND LAYOUT |MSTRUCTIONS.
T41S 80ARD MAKES IT SIMPLE TO BUILD A GENERATOR CAPABLE OF
FHASER SOUNDS, LOCOMOTIYE, SIRENS, AIRPLANES, CLOCKS, ETG,
DOES HOT REQUIRE DIP SWITCHES OR OTHER EXPENSIVE/UNUSUAL
COMPONENTE. YOU SUPFLY ONLY A FEW STANDARD RESISTORS, CAP-)
;:-Hgns. EWITOHES, POTS, SPEAKER, 202222 TRANSISTOR AND 9V
AL Basic kiT containinG
TIT6H77, PL goaRs Czatos

wio wstavorions gy $5 95
2N2222 TAANSISTOR TOR KBOVE  C230EW 35 Eacn

IF YOU HAVE ALREADY PUACHASED THE 1176477 CHIP YOU MAY BUY
THE PO 00ARD AND |NSTRUCTIONS onLY. C23EB5  §4.00

LASCR SLAVE TRIGGER
2@ KT

WE SUPPLY ALL THE COMPONENTS
PLUS SCHEMATIC TO MAKE A SEN=

SITIVE SLAVE TRIGGER WiiGH
WILL FIRE YOUR SLAVE STHOBE
WHEH YOU TRIGGER YOUR MASTER

STROBE, iee §1.50 | comy

6VDC Xenon Digital

Flasher Counting
: Module _

Strobe Kit

Cormpleie vwatte aie
e s

Mounting Kit | Re.
G0 ) |

12 sets lor $1.00

Jumbo
adout Red LED %

Ot e bers

L \
=4 for $2.00 | " 10 for $1.00

RO170 GE Sub-C
Rectifier Nicad 4=
Peoula 100V 835 o

Eas ehang vyee
R g o §1,00 | B v M

Color Crystal

Mot eaie rlon T
Frymal. 3519545 Wik

$1.00

100 for $15.00 [ e $2.00
Tube Specials | Alco Knob AA Nicads &
Charger

) | 7t
Vo e = >

2 for $1.00

2for $1.00 cuen | @ g595 “F=

HANEY
electronics inc.

= Minimum order $5.00
= Please include $1.00 for postage
= Visa, MC and COD accepted

= Phone orders are welcome

P.0. BOX 27038, DENVER, CO. B0227

(303) 781-5750
Send-for our free giant catalog of unigue items /!
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By Leslie Solomon
Technical Director

NEW DEVELOPMENTS IN BUBBLE MEMORIES

COUPLE of months back, | had the

pleasure of speaking with four design-
ers of magnetic-bubble memory chips from
four different companies. My interest was in
practical applications rather than the re-
search going on. Here are some of the things
| found out:

Operating speed is going up. One re-
searcher claimed that 1-MHz operating
speed with density expected to top 107 bits
is in the foreseeable future. The price curve,
of great importance to the computer experi-
menter, is expected to follow that of the mi-
croprocessor—down by a factor of 10 in the
next three years. (Remember, that the 8080
went from over $300 in 1975 to about $10
today.)

The Bell Labs man had some very interest-
ing things to say. The biggest piece of news
is that Bell already has an experimental
1-megabyte chip in operation. In comparison,
the largest RAM chip is 64K bits (8K bytes)
and the largest ROM is 128K bits.

The experimental Bell bubble chip is 1.3"
(83-mm) square and has 1792 minor loops,
each of which is capable of storing 6441
bits. This yields a maximum capacity of 11.5-
megabits, which provides redundancy in the
event of minor-loop failure. The bubble do-
main has been reduced to 1.7 micrometers
and separate read and write lines provide
access to the minor loops. We could not get
a price (which should be tremendous at this
time), nor could we obtain information about
when this chip will become available.

If Bell Labs continues along these lines
(and if other chip manufacturers climb on the
high-density, high-speed bubble bandwag-
on), the day of the solid-state, no-moving-
parts (if you don't consider the bubbles as a
mechanical element even if they do move)
replacement for the sometimes troublesome
mechanical disk will soon be with us.

Printer. The Model 88T dot-matrix impact
printer features 100-character-per-second,
bidirectional printing at 80, 96 or 132 col-
umns, and can print at 10, 12 or 16.5 charac-
ters per inch, with an upper and lower case
96-character ASCIl set on a 7X7 dot matrix.
It accepts fanfold forms from one to 9.5
inches in width, or it will act as a pressure
roll feed when using 8.5-inch roll paper up to
5 inches in diameter. Its continuous-loop rib-
bon cartridge allows the entire half-inch wide
ribbon to be used with the 0.1-inch character
height. It will accept RS-232CL or parallel
data and has a two-line buffer. Physically,

the 88T is 16% inches wide by 10% inches
deep by 6% inches high. $749. Micro Peri-
pherals, Inc., 2099 West 2200 South, Salt
Lake City, UT 84119 (Tel: 801-973-6053).

Apple Joystick. This X- and Y-axis single
joystick is plug-compatible with the Apple-!I
paddle connector. It has a gimbaled self-
centering action and its case and color are
consistent with the Apple. It has front-panel
X-and Y-axis trimmers and a capacitive-
activated closure switch that operates with
the touch of a fingertip. This APJS device is
$65 from PAIA Electronics, Inc., 1020 Wil-
shire Blvd., Oklahoma City, OK 73116 (Tel:
405-843-9626).

PET Toolkit. The “Toolkit" is a 2K ROM
that contains 10 new commands for the PET
computer. Among these are: AUTO for auto-
matic creation of line numbers; DELETE
lines; FIND, which locates lines containing a
named set of characters; HELP, which prints
the line where the error occurred and high-
lights the erroneous portion; RENUMBER
lines; APPEND; and DUMP, which lists names
and variables in an executing program. The
plug-in version for the 8K PET (attaches to
memory expansion port) is $79.95, while a
plug-in Toolkit for the 16K or 32K PET is
$49.95. Palo Alto IC's, 430 Sherman Ave.,
Palo Alto, CA 94306 (Tel: 415-327-0125).

$8-50 Video Board. The VDB-1 Smokewrit-
er generates an 80 X 24 display with 32
graphic characters, upper and lower case
(with descenders), and 128 character graph-
ics are optional. Its programmable character
set, a total of 128 characters, is in a 2K
EPROM with a 256-character 4K EPROM op-
tional. The display features reduced intensi-
ty, reverse video and has a programmable
display rate of 10-5000 characters per sec-
ond. It also has protected fields, an address-
able cursor, 2K video RAM, 128 bytes of
scratch-pad RAM, and a 1K EPROM for soft-
ware drivers. $349 from Smoke Signal
Broadcasting, 31336 Via Colinas, Westlake
Village, CA 91361 (Tel: 213-889-9340).

Apple Speakcontrel. The Model 70 Con-
troller card works with this firm's Model 20A
Speechlab for the Apple Il computer. The
Model 70 provides two spdt relay closures
for external control via a spoken word input.
Software is available on cassette. Heuris-
tics, Inc., 900 N. San Antonio Rd., Los Altos,
CA 94022 (Tel: 415-948-2542).

POPULAR ELECTRONICS

Apple Graphics Tablet. The Apple Graph-
ics Tablet requires Apple |l floppy disk and
48K RAM. It uses a standard software pack-
age (BASIC) and can be customized with
special symbols and functions. The tablet
features a Mylar overlaid 11” by 11" drawing
surface (containing the menu of tablet func-
tions), a stylus for drawing, disk-based soft-
ware and a plug-in interface board. The tab-
let allows freehand drawing (up to 100 points
per second); a selection of black, white, ma-
genta, green, orange and blue colors; a Cali-
brate function that maps a portion of the tab-
let to the full size of the screen; a Viewport
function so that a section of the screen can
be used for work with any changes affecting
only the specified area; a Reduce function so
that the entire tablet surface can be used for
a sectioned-off area; and a Box function to
allow the user to create a box merely by
touching the stylus to two points that are
used as the diagonal. The Tablet also allows
for color separations. Functions are selected
with the stylus. $795 from Apple dealers.

Apple Graphics. The TEKSIM is a ROM-
based ''Tektronix Simulator'” that enables an
Apple-ll to emulate a Tektronix 4010-series
graphic terminal. No modification to the host-
resident program is required to display or in-
put graphical data. The Apple has only one-

The TEKSIM enables an Apple-11 to
emulate a Tektroniz graphic terminal,

fourth the resolution of the Tektronix termi-
nal. Multi-colored displays, selectable erase,
and standard video output are provided.
$795. Cybersoft Systems, 301 S. Livernois,
Rochester, Ml 48063 (Tel: 313-652-9008).

TRS-80 Disk Drive. The Model TF-7 mini
disk system features 77 tracks and allows up
to 195K bytes of on-line storage with the
TRS-80, compared with 80K bytes on 36-
track models and 100K bytes found on most
40-track versions. The MTI/APPARAT DOS+
disk operating system is also available.
$625. Microcomputer Technology Inc., 2080
South Grand Ave., Santa Ana, CA 92705
(Tel: 714-979-9923).

EPROM Programmer. The PB1 is designed
for 2708 and 5-volt 2716 EPROM's. Two
easy-insertion sockets are provided and no
external high-voltage supply is required. Pro-
gramming sockets are addressable to any
4K boundary. A special LED indicator is pro-
vided to prevent accidental programming.
Software listings are included for checking
EPROM erasure, programming and verifica-
tion. The board also includes four additional
EPROM's independently addressable to any
4K (2708) or 8K (2716) boundary above
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ELF 11 by Netronics

- that rival
Featuring

RCA %o
COSMAC CPU

Own a powerful home computer system, starting for just $89.95-a price that
gets you up and running the very first night. . .with your awn TV for 3 video
display. $99.95 ELF Il includes RCA 1802 8-bit microprocessor addressable to 64k
bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display, stable crystal clock for timing purposes, RCA 1861
videa IC to display your programs on any video monitor or TV screen and 5-slol
plug-in expansion bus (less conneclors) to expand ELF Il into a giant!

ELF Il Explodes Into A Giant!

Master ELF IlI's $39.95 capahilities, then expand with GIANT BOARD
KLUGE BOARD...4k RAM BOARDS...TINY BASIC... ASCIl KEYBOARD...
LIGHT PEN. . .ELF-BUG 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 ASCII 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.

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 fo create your own personal system

s home computers sold for 5-times ELF 1I's low price!
pre-recorded tape cassetles,
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
world than heavily advertised home computers that sell for a lot mare money.
Thanks to an ongeing committment ta develop the RCA 1802 for home computer
use, the ELF Il products—being introduced by Netronics—keep you right on the
outer fringe of loday's small computer technology. it's a perfect computer for
engineering, business, industrial, scientific and personal applications.

Plug in the GIANT BOARD to record and play back programs, edil and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kluge (pratotyping) Board and you can use ELF Il 16
solve special problems such as operaling a complex alarm system or controlling
a printing press. Add 4k AAM Boards o write longer programs, slore more
informatian and solve more sophisticated problems.

ELF Il add-ons already include the ELF 11 Light Pen and the amazing ELF-BUG
Monitor—two exiremely recent breakthroughs that have not yet heen duplicated
by any other manufacturer.

The ELF-BUG  Monitor lets you debug pragrams with lightening speed because
the key to debugging is 1o know whal's inside the registers of the microproces-
sor. And, with the ELF-BUG Monitor, instead of single stepping thraugh your
programs, you can now display the enlire contents of the registers on your TV
screen. You find out immediately what's going on and can make any necessary
changes.

The incredible ELF Il 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 breakthroughs that ELF Il
owners wete the first to enjoy!

ELF Il Tiny BASIC

Master This Computer In A Flash!

Regardless ol how minimal your computer background is now, you can learn
to program an ELF Il in almost no time at all. Our Short Course On Micrapra-
cessor & Compuler Prag ing—writlen in non-technical language - guides you
through each of the RCA COSMAC 1B0Z's capabilities, so you'll understand
everything ELF Il can do. . .and how fo ge! ELF Jf 1o de it! Dan't worry if you've
been stumped by computer baoks helore. The Shart Course represents 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"
illustrations. When you're finished with the Shart Course, neither ELF Il nor the
RCA 1802 will hold any mysteries far you

In fact, not only will you now be able to use a personal computer 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 hgw 1o expand ELF Il to give you the exact
capabilities you need!

If you work with large computers, ELF Il and the Short Course will help you
understand whal they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF Il includes all the hardware and software you need to starl writing
and running programs at home, displaying video graphics on your TV screen and
designing circuits using a micraprocessor -the very first night—even if you've
never used a computer before.

ELF 1l conngcts directly to the videa input of your TV set, withoul any addi-
tional hardware, Or, with an $8.35 RF modulator (see coupon below), you can
connect ELF Il ta your TV's antenna terminals instead.

ELF Il has been designed ta play all the video games you wanl, including a
fascinating new largel/missile gun game thal was developed specifically for ELF
Il. But games are only the icing on the cake. The real value of ELF Il is that it
gives you a chance o write machine language programs—and machine language
is the fundamental language of all computers. Of course, machine language is
only a starting poinl. You can also programeELF 11 with assembly language and
tiny BASIC. But ELF II's machine language capability gives you a chance lo
davelop a working knowledge of computers that you can't gel from running only

Netronics R&D Lid., Dept PE-12

il al $99 95 plus §3 poslage and alke 35 postpaid

I supply)
L1 Power Supply (requiced). 34 95 posipad

[ RCA 1802 User s Manual $5 posipaid the items checked

L1 Tom Piiman 5 Short Course On Microprocessor & Compuler [ 1 wanl my ELF Il wired and lesled wilh power supply, RCA
I Programming feaches you jusl aboul everylhing [here 15 1o know 1802 User's Manual and Shorl Course—all for just $149.95 plus

ahout ELF 1o any RCA 1802 compuler Wrillen n non-techmical  $3 p&h.

333 Litchfield Road, New Milford, CT 06776

Yes! | want my own computer! Please rush me—
[0 RCA COSMAC ELF 1l language. il's a learmng breakihrough lor engineers and laymen

nandhing (requies 63 1o 8 voll AC pOWE! [ pelyxe Melal Cabinel wilth plexiglas dust cover for ELF 11, (Conn. res. add tax)
£29 95 plus $2 50 p&h
[ 1 am also enclosing paymenl (including poslage & handling) lor

Ultimately, ELF Il understands only machine language—the fundamental coding
required by all computers. But, to simplify your relationship with ELF II, 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 Editar gives you word processing ability and the ability 1o edit
programs or text while it is displayed on your video monitor. Lines and charae-
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 IF's Assemblar translates assembly language programs into hexidecimal
machine code for ELF Il use. The Assembler features ic abbreviati
rather than numerics so thal the instructions on your programs are easier to
read—his is a big help in catching 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, professianal
32 or 64 character by 16 line upper and lower case display on your TV screen or
videa monilor—dramatically improving your unexpanded $99.85 ELF 1. When you
get into longer programs, the Video Display Board is a real blessing!

[ Now Available!
[0 A-D/D-A Board Kit includes 1 channel (expandable to
;_1) D-A, A-D converters, $39.95 plus 32 postage & hand-
ing. . !

O PILOT Language—A new texi-oriented language that
allows you to write educational programs on ELF Il with
speed and ease! Write programs for games. . .unscram-
bling sentences. . .spelling drills...**fill in the missing
word"" tests, ete.! PILOT is a must for any ELF II owner
with children. PILOT Language on cassetle tape, only
$19.95 postpaid!

[0 Game Package on casselte lape (requires 4k RAM),
$9.95 plus $2 postage & handling,

Clip Here and Attach to Your Order Below!-—J

PHONE ORDERS ACCEPTED!
Call (203) 354-9375

Total Enclosed $ e

CHARGE IT! Exp. Dale
[ Visa [J Master Charge

below!
(Bank W _ o |

Accounl #

ALSO AVAILABLE FORELF I
l‘u GIANT BOARDTM Wt wilh cassetie 1/0. RS 232

C/TIY 170 8.0 P 1/0 decoders lor 14 separate 1/0
| mstruchions and 8 System momtor/edior $39.95 plus

§2 p&h

[ Kluge (Piototype} Board accepls up lo 46 IC s

§17.00 plus $1 p&h

L} 4k Slatic RAM kil. Addressable 1o any 4k page lo
I fdk §89.95 plus 33 p&h

[ Goid plated 86-pin conneclors (one required lor each

plug m board) $5.70 ea . postpaid

[0 Expansion Power Supply {required when adding 4k

RAM) §34.95 plus 52 p&h

O Prolessional ASCIl Keyboard kil wilth 128 ASCIl

upper/lower case sel 96 prinlable characlers. onboard
| requiator panly. logic selection and choice ol 4 hand

shaking signals lo male with almost any compuler

$64.95 plus 52 p&h

] Deluxe metal cabinet for ASCIl Keyboard, $19.95

plus $2 50 p&h

[ Video Display Board kit lels you generale a sharp.

prolessional 32 or B4 character by 16 line upper and

lower case display on your Iv screen of video monilor—

dramatically improving your unexpanded $99 95 ELF Il

(Fils mside ASCIl Keyboard cabinel ) $88.95

plus 82 p&h

L ELF Il Tiny BASIC on casselle lape Com-

mands include SAVE. LOAD. . %, + ()

26 vanables A-Z_ LET_ IF/THEN. INPUT. PRINT. GO T0.
GO SUB. RETURN. END. REM. CLEAR LIST. RUN,
PLOT. PEEK. POKE Comes lully documented and in-
cludes alphanumenic generalor required lo display
alphanumeric characlers diectly on your lv screen wilh-
out additianal hardware Also plays lick-lack-loe plus 3
drawing game thal uses ELF I1's hex keyboard as a joy.

stick 4k memory required  $14.95 posipaid

O Tom Piltman s Shorl Course on Tiny Basic lor ELF 1l

$5 postpad

L1 ELF-BUG™ Deluxe System Monitor on cassette
lape Allows displaying the conlents of all registers on
your lv &l any painl i your program Also displays 24
byles of memory with lull addresses. blinking cursor
and aulo scrolling. A must lor the serious programmer!
$14.95 posipaid

O Tex! Editor on casselle lape gives you the abilly lo
insert. delele or edil ines and words Irom your programs
while they are displayed on your video momlor (Add
printer and you can use ELF I to lype error-Iree lelters
plus nsert names and addresses Iram your mailing hsl )
$19.95 posipad

[J Assembler on casselle lape Iranslales assembly
language programs nlo hexidecimal maching code for
ELF I1"use Mnemonic abbrevialions Tor mstruclions
{rather than numencs) make programs easier lo read
and help prevent errors $19.95 pasipaid

[] Disassembler on casselte lape lakes machine code

programs and produces assembly language source hisl-
ngs 1o help you understand and improve your programs
$19.95 on casselle lape

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

[J ELF Ii Light Pan, assembled & lesled. §7.95 plus $1
p&h

[J ELF Il Color Graphics & Music System Board kit
$49.95 plus $2 p&h

[ ELF Il connects direclly lo the wideo inpul of ydur v
sel withoul additional hardware To connect ELF Il lo
your antenna lerminals instead, order RF Modulator,
$8.95 postpaid

Coming Soon: A-D. D-A Converter. Controller Board
and more'
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8000 hex. The board is fully buffered and 0
to 4 clock cycle wait states are available. Kit
is $145, and $219 assembled and tested.
Solid State Music, 2116 Walsh Ave., Santa
Clara, CA 95050 (Tel: 408-246-2707).

Apple/PET/Kim Interface. The Model
4609 is a peripheral interface ''breadboard’
that allows the construction of custom cir-
cuits for the Apple-ll and Superkim comput-
ers. It may also be used with the PET if it is
provided with an '"Expandamem'' adapter.
This new board has provisions for three |/0O
connectors, and features a large board area,
and dual heavy-duty power busses between
the IC leads. The board is 7.7-inches long to
take advantage of the unused space within

the Apple and PET enclosures; 14-to-40-pin
sockets may be installed in the solder-coat-
ed holes, which are also arranged for Wire
Wrap. A third bus on the rear may be used at
the designer's discretion. Gold-flashed nick-
el-plate is used on the edge connectors.
$21.50. Vector Electronic Co. Inc., 12460
Gladstone Ave., Sylmar, CA 91342 (Tel:
213-365-9661).

TRS-80 Printer Interface. The TRS-80
Print Medule plugs directly into the back of
the keyboard and eliminates the need for the
Expansion Interface when driving such print-
ers as Centronics (P1, 779, and 703), Telpar,
and Axium. All line print commands in Level-I|
BASIC are compatible; and the print module

ACE 200-K with 728 solder-
less plug-in tie points, two
5-way binding posts. Capa-
city, up to eight 16-pin DIPs.

ACE 201K (shown here)
with 1032 solderless plug-in
fie points, two 5-way bind-
ing posts. Capacity, up to
fwelve 14-pin DIPs.

$24.95

A P All-Circuit Evaluator kits give
you the best...for less.

Assemble your A P "ACE" yourself (easy with our instructions) and you

save money.

Then you save time—time after ime—because there's no faster or

easier way to prototype.

You figure out your circuit, plug it in for testing. You decide to improve
your layout, and you make your moves as quickly as you think them
up. It's super-fast breadboarding—with the electronic integrity you
expect from A P Products. Our solderless plug-in tie points are a special
noncorroding alloy. Use them over and over again. They continue to

grip hard, make excellent contact.

Where to buy? Phone (toll-free) 800-321-9668 for the name of your
local A P Distributor. And ask for our complete A P catalog, The Faster

and Easier Book.

AP PRODUCTS
INCORPORATED
1359 W. Jackson St.

Painesville, Ohio 44077

Tel. 216/354-2101

TWX: 810-425-2250
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draws power from the printer. The interface
module is $99.95. American Micro Products,
6550 Tarnef, M/S 11, Houston, TX 77074
(Tel: 713-777-2759).

Apple Talker. Supertalker plugs into an Ap-
ple slot and generates speech signals for an
external audio system. Initially, spoken
words (via the microphone) are digitized into
the RAM. Speech data is then manipulated
like other stored data. The Supertalker DOS
permits speech output under program control
with direct 1/O routines. You can create
voice files on the diskette. BASIC one-line
statements are used to output a word or
phrase. $279. Mountain Hardware, Inc., 300
Harvey West Blvd, Santa Cruz, CA 95060.

BASIC Shorthand. TSHORT is a Level-ll
BASIC shorthand that allows 32 BASIC com-
mands to be entered with a single keystroke.
Immediately after the keystroke, the entire
command is spelled out on screen in its nor-
mal format. TSHORT features a Kustom key,

LEFT$( RIGHTS

D

RETURN DEFUSR

( STR$( "CHRS$( VARPTR(

A set of decals can be qffized to-
keys to indicate command locations.

changeable at any time, for user-defined
functions up to 64 characters of instruction,
as well as a GOTO 10 function (line 10 may
contain the RUN statement). Comes on cas-
sette with one side for Level-ll BASIC and the
other for TRS DOS/NEWDOS. A set of pres-
sure-sensitive decals (white letters on clear)
are easily affixed to the front surface of each
key. It requires 580 bytes of low memory and
does not interfere with BASIC, DOS V2.1, 2.2
or user machine-language routines. $9.95.
Web Associates, P.O. Box 60 EA, Monrovia,
CA 91016 (Tel: 714-559-6249).

Apple ROM Board. The ROMPLUS+board
for the Apple-ll offers six individually ad-
dressable sockets for 2K ROM's or
EPROM's plus scratchpad RAM. On-board
firmware allows two or more 2K ROM's to be
simultaneously utilized. The board also pro-
vides two TTL input connections. One socket
contains Keyboard Filter, a 2K program that
offers upper/lower case, multiple user-
defined character sets, colored or inverse-
colored letters, keyboard macros, improved
cursor control, graphics and editing func-
tions. Compatible with Integer and Applesoft
BASIC and DOS. $169. Mountain Hardware,
Inc., 300 Harvey West Blvd., Santa Cruz, CA
95060 (Tel: 408-429-8600). 9]

POPULAR ELECTRONICS

f |
SAVE | |
AS MUCH AS 20%ON |
'GAS BILLS EVERY MONTH! [

This is not a hype, but instead, one of the
most revolutionary discoveries of the century.

With the rising costs of fuel for your car or truck, receiving 20% better

MPG without bulky gadgets or useless products cluttering your car’s !

engine is the nation’s answer...and the PASER 500 is a proven device.
Over 1,000,000 Units Already Sold

This small, convenient device is
easily installed on the distributor
of any 4, 6, or 8 cylinder engine,
foreign or domestic.

The kit we send you includes the
PACER 500 and complete step-
by-step instructions, making in- '
stallation as simple as possible. |

Take it and use it for 60 days, |
allowing yourself ample time to |
judge it properly. If you're not [
completely satisfied with this |
|
I

Here’s how the

PASER 500*works:

Today’s engines burn approxi-
mately 50% to 60% of the fuel in-
jected into them. Fuel is wasted
because of incomplete combustion.
Through principles of electro-
chemistry, The PASER 500 ex-
pands molecules within the cylinder
— making the best use of the fuel.
The PASER 500 is not a voltage
booster or a spark intensifier. It is
a simple product unlike any other
you may have seen on the market.
* U.s.Patent No. 3613653

Instead of other problems with
your car or truck, the PASER 500
not only gives you better MPG,
but also creates a noticeable
increase in power, and helps
your engine to run cleaner and
smoother with less wear on indi-
vidual parts. Tune-ups become
less frequent also.

The PASER 500, after years of
extensive research and testing, is
guaranteed to perform as we say
it will, or we will refund your

money instantly — by your re-
quest. NO QUESTIONS ASKED.,

The PASER 500 is not available in stores. !

/le f@f@O rch / P. O. Box 6457, Salt Lake City, Utah 84106

dynamic product, return it within
the 60 days and we will either
replace it for you if it is faulty,
or we will refund your money to :
you, instantly — whichever you (0
prefer. But, we’re sure you’ll see |
for yourself, how fantastic the |
PASER 500 actually performs. |
Please fill out the coupon below
and mail it to us . ., . You have I
virtually nothing to lose and a lot ‘|
|
|

to gain.

I I would like you to send me ________ units of The PASER 500, L1 1 would tike to use my bank card. I
at $59.95 plus $2.00 postage and handling for each unit ordered. visa # (100 OO0 OOO Qg
Enclosed is my check or money order for vc # OO OO0O00 EEIE] TIED & I
Please specify: I:I 4 cyl. D 6 cyl. D 8 cyl. interbanlk I | !
] etectronic ignition [ standard Signature

Allow 6 to 8 weeks for delivery.
P (] (L) ) (SRR AT ] | (B e el (SO [T ) e [ s e
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