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Now! Tek quality

" THE ANSWER

BY ANY MEASURE

and expert advice

are just a free phone call away!

100 MHz dual

time base scope.

Easy-to-read CRT Wide range verti-
bnght, full-sized cal sensitivity.
8x10cm; 14 kv Choose from
accelerating 2 mV/div (1x
potential complete | probe) to 50 V/div
with BEAM FIND, (10x probe);
separate A/B color-keyed for 1x
dual intensity and 10x probes
controls, FOCUS variable control
and TRACE increases scale
ROTATION factorby2.5to0 1

Two 100 MHz,
high sensitivity
channels. 3.5 ns
risetime; dc to =
100 MHz band-
width from 5 V/div
to 5 mvV/div
extended sen-
sitivity of 2 mV/div
at =90 MHz

A/B sweep selec-
tion. Calibrated

A sweeps from

50 ns/div to

0.5 s/div, B sweeps
from 50 ns/div

to 50 ms/div; vari-
able control for up
to2.51t0 1 reduc-
tion and 10x
magpnification for
sweeps 10

5 ns/div.

Dual time base
measurements.
Select either A or
B sweeps, or both
alternately with A
intensified by B

B trigger slope
and level. Use B
trigger level to
select B-triggered
or run-after-delay
modes; use B
TRIGGER SLOPE
to select transitions.

_ onvousaw
t4
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Our direct order line gets

you the industry’s leading

price/performance portables...

and fast answers from experts!

The 60 MHz single time base delay

2213A, the 60 MHz dual time base

2215A and the 100 MHz dual time

base 2235 offer unprecedented

rehability and affordability, plus the

industry's first 3-year warranty*

on labor and parts, CRT included
The cost: just $1200 for the

2213A, $1450 for the 2215A,

$1650 for the 2235.1 Even at

these low prices, there's no

scrimping on performance. You

pyright

e | groen

LT VOLTION | | A sm@ stC/Dw

have the bandwidth for digital
and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and CSA
approved.

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty*, operator's

1984. Tektronix. Inc All ights reserved. #TTA-439. tPrice FO.B. Beaverton. OR *3-year warranty includes CRT

1-800-426-2200

manual, two 10X probes, 15-day
return policy and worldwide ser-
vice backup.

Order toll free:
1-800-426-2200,
Ask for Rick.

In Oregon, call collect:
(503) 627-9000.

Or write Tektronix, Inc.
PO Box 1700
Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE



EDITORIAL

A Picture is Worth a Thousand Words!

| can remember the day when | bracketed my photographic

shots, plus and minus half-stops, to be sure that at least one of

the negatives obtained would be good enou%h for making a

black-and-white 5 x 7 print. Now | shoot wit

abandon! My

camera measures the light, automatically selects the correct

focus, fires the strobe, makes an exposure, and the results are

fantastic full-color snaps available that same day. Electronics

made it all possible.

We can't cover all the electronics advancements in

photography in one issue of a magazine, let alone in one issue

of a thick book; but we open this issue of the Radio-
Electronics Annual 1985 with an expanded story on

electronics in photography that everyone should read. In fact, if

you are a nostalgia buff, save this issue—we predict that ten
years from today what we say here will be old hat as is the
brownie camera of Grandma's day.

Our cover displays three construction projects that, quite

frankly, we hope will bring excitement to you as they did to us.

In fact, check out the contents page and discover a few other
interesting project articles. We included a few macro projects
that we know will get you thinking about designing your own

projects

f course, the issue is packed with many other features—
the life and times of Nikola Tesla, cable-TV descrambling,

designing power supplies, unique test equipment, inside logic
analyzers, and a lot more. Dig in, friends, and enjoy this issue

of Radio-Electronics Annual 1985.

N

%Iian S. Martin, KA2GUN
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Take home

aworld
champion.

85* gets you a technical knockout.
The Fluke 70 Series.
Winners of the digital vs. analog battle.
Since their debut, they've become
the worldwide champions of the industry.
Never before have such tough, American-
made meters offered so many professional
features at such unbeatable prices.

Each comes with a 3-year warranty, 2,000+
hour battery life, and instant autoranging.

You also get the extra resolution of a 3200-
count LCD display, plus a responsive analog
bar graph for quick visual checks of continuity,
peaking, nulling and trends.

Choose from the Fluke 73, the ultimate in
simplicity. The feature-packed Fluke 75. Or the
deluxe Fluke 77, with its own protective holster
and unique “Touch Hold" function** that
captures and holds readings, then beeps to
alert you.

So don't settle for just a contender. Take
home a world champion.

For your nearest distributor or a free
brochure, call toll-free anytime
1-800-227-3800, Ext. 229. From outside the
U.S., call 1-402-496-1350, Ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

-

/-<

FLUKE 73 FLUKE 75 FLUKE 77

$85° $99° $129°

Analdllhl dila Anald'ihl §2l2! Analdiihl EE

\olts, ohms, 104, diode  Volts. ohms. 104, mA Voits, obms. 104, mA

sl godelsl _ doveles

Autorange Audible continuity Audible continuity

0.7% basic dc accuracy  Autorange./range hold “Touch Hold" tunction

2000+ hour battery Iife  0.5% basic dc accuracy  Autorange/range hold

3-year wartanty 2000+ hour battery life  03% basic dc accuracy

3-year warranty 2000+ hour battery Ife

3-yeas varranty
Muttiputpose holster

* Suggested U.S. list price. effective July 1, 1984

** Patent pending

FLUKE
Copyright © 1984, John Fluke Mtg. Co., Inc. All fights reserved. Ad No. 4701-70 ®
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NEW PRODUCTS

DIGITAL PANEL METER, the model
X-34 Thriftmeter, is an LED-readout
digital panel meter with a 0.5-inch
depth behind the case. The 3%-
digit, 2000-count meter features

automatic polarity indication for
positive and negative input volt-
ages, out-of-range overload in-
dication, and accuracy to 0.001
volt.

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS
LOW COST DEVICE!!

Now you no longer have to spend
thousands on an expensive multi-
trace oscilloscope - our single trace
Hitachi scope combined with this
module will allow you to view upto 8
sImultaneously occuring analog or
digital (or both) signals in their real
time and amplitude relationship. The

1-4 5-8 1-8

MPX 101 may be used on any oscil-
loscope, whether single, dual or mul-
tiple traces. Its low cost makes it a
particular favorite for deslgners, test-
ers, hobbyists and repairmen who
want to compare and analyze dis-
played signals in a timing dia?ram
format. The controls on the front
panel of the metal case allow you to
vary amplitude and spacing of the
displayed signals.

MODEL MPX101
FULLY ASSEMBLED & TESTED!

MENT
WARRANTY

— Made In The United States -

SPECIFICATIONS

Inputs: 8 signals plus ground via 9
input leads terminated with alliga-
tor clips

Bandwidth: + 1dB to 5 MHz

Impedance: 10.9 K

Input Voltage: + 5V peak (diode
clamped to + 5 VoIt supplies)

Output: Staircase waveform summed
with input signals, 0-800 mV

150 mV/step @ 5V Input
Multiplex Rate: Switch selectable, 40
KHz or 4 KHz
Impedance: 50 Ohms
Power: 105-135 VAC @ 1 Va
Dimensions: 6.25" x 3.25" x
4.75” (WxHxD)
Operating Temperature: 0-40°C
Weight: 1 Ib. 10.5 oz.

full scale Warranty: one year full replacement
Step Amplitude: Variable 0 to 150 warranty from date of purchase
mV/ step Lighted on/off power switch

Signal Voltage: Variable O to Wood grain finished metal case

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

- =

[ [
=1 ==
E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 00 203/651-0285

CIRCLE 214 ON FREE INFORMATION CARD

The 0.563-inch LED readout,
with programmable decimal
point, is readable from 30 feet. The
meter is designed for scientific
analytical equipment, medical
equipment, and test and process-

CIRCLE 231 ON FREE INFORMATION CARD

control equipment, as well as ap-
plications for hobbyists and elec-
tronics experimenters. Calcula-
tions involving meter loading are
eliminated, in most cases, by the
high-impedance input.

The model X-34 Thriftmeter
comes with a case, red readout-
filter, and mounting hardware,and
is priced at $38.50.—Non-Linear
Systems, 533 Stevens Avenue, So-
lana Beach, CA 92075.

TEST LINE SIMULATOR, model
TLS-2, is designed to provide a
telephone/telephone system in-
staller a means to perform opera-
tional and functional checks of
telephone and system installations
when central-office lines are not
available.

The model TLS-2 includes the
following features: It provides
loop and ground-start operation;
two lines are provided with sepa-

CIRCLE 232 ON FREE INFORMATION CARD



PARTIAL LISTING ONLY - PLEASE CALL OR WRITE FOR FREE CATALOG.
STATIC RAMS CRYSTALS

1024x 4 (450ns] 32.768 khz 1.95
1024 x 4 (250ns; 1.0mhz 3.95
1024 x 4 (200ns) (LP) 3.85
2048 x 8 (200ns 2.95
2048 x 8 (150ns 2.85
2048 x 8 (100ns, 2.95
2048 x 8 (200ns 2.85
2048 x 8 (150ns 2.95
2048 x 8 (200ns 2.95
2048 x 8 (150ns, 2.95
8192x 8 (150ns 2~95

DYNAMI 295

2.95
16384 x 1 2.95
16384 x 1 2.95
16384 x 1 2.95
65536 x 1 2.95
65536 1 2.95
TMS 4164-15 65536 x 1 (150ns]

5v = Single 5 volt

EPROMS

1024 x 8 (450ns|
2048 x 8 (450ns|
2048 x 8 (350ns
4096 x 8 (450ns
4096 x 8 (450ns,
4096 x 8 (250ns)
4096 x 8 (200ns) (' 1.9
4096 x 8 (250ns ESV} (21vPGM} 9.95
4096 x 8 (200ns) (Sv) (21vPGM) 13.85
16384 x 8 (300ns) (5v) 29.95 280A-CPU
5v = Single Svoltsupply 21vPGM = Program at 21 Volts Z80A-CTC

Z80A-PIO
SPECTRONICS CORPORATION

280A-S10/0
EPROMERASER PE:14, 9chipcapacity 83.00

74LSOO

7415157
7415158
7415161
7415163
7415164
74L5165
74L5169
74LS173
745174
7405191
7415183
7415194
7415195
7415221
7415240
74L5241
7405242
7415243
7405244
7415251
7415257
7415258
7415259
7405260
7415266
7415273
7415279
7415280
7415283
7415290
7415293
7415299
7415323
7415365
7415367
7415368
7415373
7418374
7415377
74LS390
7415393
74LS640
7415670
7415682
74L5688

74300

74586

745112
745124
745138
745157
745175
745240
745280
745287
745288

7400

7447
7473

74LS00
74L502
74LS03
74LS04
74LS05
74L508
74L509
74L511
74L514
74LS20
741521
74L827
74LS30
74LS32
74L833
74L538
74L542
74L547
74L551
74LS73
74L874
74LS75
74L576
741585
74L886
74L590
741592
741593
7415107
7415109
74LS112
7418122
7415123
7415125
74LS126
7415132
7405133
74L5136
74L5138
74L5139
74L5148
74L5151
74L5153
74L5154
74L5156

2114

2114.25
2114L-2
TMM2016-200
TMM2016-150
TMM2016-100
HM6116.4
HM6116-3
HM6E116LP-4
HM6116LP-3
HM6264

2295

DISK CONTR
177 24.95
24.95
26.95
54.95
54.95

4116-250 3
10.738635
14.31818
15.0

16.0
17.430
20.0

DISCRETE

KBPO2 Bridge
1N751 5.1v zener .
1N758 12v zener .
2N2222

PN2222

2N2905

2N2907

2N3055

2N3904

2N3906

1N4004

1N4148

CLOCK CHIPS

MM5369 3.95
MM58167 12,95
MSMS832 3.95

DATA ACQ
ADCU0804 3.49
ADCO0809 4.49
ADCO817 9.95

SOUND CHIPS
76488
AY3-8910

ORDER TOLL FREE

800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

2808-CPU 12 95

RESISTORS
Y WATT 5% CARBON
FILM ALL STANDARD
VALUES FROM 1 OHM

TO 10 MEG OHM

IC SOCKETS

8 pin ST
14 pin ST
16 pin ST
18 pin ST
20 pin ST
22 pin ST
24 pin ST
28 pin ST
40 pin ST
64 pin ST
ST = SOLDERTAIL
8 pin WW | 4
14 pin WW
16 pin WW
18 pin WW
20 pin WW
22 pin WW
24 pin WW
28 pin WW
40 pin WW
WW = WIREWRAP
call

LINEAR

TLoB4
LM301
LM307
LM311
LM317T
LM319
LM324
LM339
LF351
LM353
LM358
LM380
LM386
LM393
TL497
NESS5
NES58
NE564
LM565
LM566
LMS67
NE592
LM723
LM741
LM1303
MC1408L8
LM1458
Lm14se
M1489
JUMBO LEDS XR2206
199  100.up xnz211
RED 10 .09
GREEN .18 .15 | el
YELLOW 18 .15

S0PCS./VALUE  .02§
100PCS./VALUE .02
1000PCS./VALUE .015

DIP
SWITCHES

4POSITION
SPOSITION
8POSITION
7POSITION
8 POSITION

MISC.
ULN2003
3242
MC3470
AY5.1013
COM8116

74500
74502
74504
74506
74508
74510
74511
74520
74532
74574

D-SUBMINIATURE CONNECTORS
DBO9P  Male 9 Pin D-Sub

DB25P  Male 25 Pin D-Sub

0B25S Femaie 25 Pin D-Sub

DB25SR Femate 25 Pin Right Angle PC

GREY HOOD for DB25 Connectors

IDC CONNECTORS
26 Pin Ribbon Socket

34 Pin Ribbon Socket

50 Pin Ribbon Socket

34 Pin Ribbon Edge Card

16 Male Pin Dip Plug

50 Conductor Ribbon Cable

7400
7402
7404
7405
7406
7407
7408
7410
7411
7414
7416
7417
7420
7425
7430
7432
7438

IDS26
10534
IDS50
IDE34
IDP16
RCS50

1.6
1.38/M1.

{Zero Inssmon Force)

PERIPHERALS

JDR HALF-HEIGHT DISK DRIVE

* TEAC MECHANISM — DIRECT DRIVE

75154
% 100% APPLE COMPATIBLE — 35 TRACK

# 40 TRACK WHEN USED WITH OPTIONAL
CONTROLLER $1 6995

* 1 YEAR WARRANTY
40 TRACK CONTROLLER  349°

FD-35FULL HEIGHT DISK DRIVE

* MADE IN USA
$1 7995

* SHUGART MECHANISM
% FULL 1 YEAR WARRANTY
54995
1249

BMX-8080cps Bi-Directional

MOUNTING HARDWARE
.10EA. 100/.09EA.

DISPLAYS
MAN72 CA.3" .99
MAN74 CC3" .99
FND-357 CC.375" 1.25
FND-500 CC.§" 1.49
FND:S07 CA.5"  1.49

ELCOMP

Hardware Handbook
Mfr's Specs: LOGIC,

a7pt
50V, .05¢ EACH
MONOLITHIC
.01uf-mono 50V .14
.047uf-mono 50V .15
1uf-mono 50V .18
.A7uf-mono 50V .25
ELECTROLYTIC

47uf
470ut

18v

76188
76188
78057
78087
78127
78157
7805K
7812K
78HOSK
78L0S
78L12
78057
79127
79L05
78L12

T=T0220 K=TO3
L =T0.92

7442

CONTROLLER FOR FD-35
33995

54999

MEMORY, MPU’s & more 25V

ER RADE
800 pgs 31495 42?)(')‘0:‘:1’ 30?/ 3.95

HEAT SINKS
TO-3style .95
TO-220 styie .35

VISIT OUR RETAIL STORE
HOURS: M-W-F, 9-5 T-Th, 9-9 Sat. 10-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

JDR 16K RAM Card
Power Supply 4amp Model

JDR Microdevices

1224 S. Bascom Avenue, San Jose, CA 95128
800-538-5000 * 800-662-6279 (CA)
(408) 995-5430 ® Telex 171-110

¥ Copyright 1984 JDR Microdevices APPLE iS A TRADEMARK OF APPLE COMPUTER CO.

74C926

TERMS: Minimum order $10. For shipping and handiing inciude
42.50 for UPS Ground and $3.50 for UPS Air. Ordars over 1 ib. and
foreign orders may require additional shipping charges — please
contact our sales department for the amount. CA residents must
inctude 6% tax, Bay Area snd LA ¢

tubject to change withoul nolice. We

Wpographicsi errors. We reserve the right to limit quantities and to
tubstitute manutacturer. Ail merchandise subject to prior sale.
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NEW PRODUCTS

continued from page 6

rate battery feeds; it accepts tone
and rotary input; it has a unique
station number for each line;
there is a ringing-voltage source
with short-circuit protection, and
there are three ways to apply ring-
ing to on-hook lines. The TLS-2
sells for $290.00.--Teltone Corpora-
tion, 10801 120th Avenue, NE, PO
Box 657, Kirkland, WA 98033.

TEST SET, model HX-93, is de-
signed for testing installed cables.
The unit features interchangeable
adapter plates for one cable end,
while the remote cable end con-
nects to a passive connector
block. All lines are checked elec-
tronically for shorts and opens, as
well as miswires. Testing can be
initiated at either end; a pass/FaiL
indicator is included on the re-
mote-connector block.
Spring-loaded probes‘on the
tester assure reliable connection
to the adaptor plates. The model

CIRCLE 233 ON FREE INFORMATION CARD

HX-93 is priced at $1195.00.—Hol-
lex, Inc., 81 W. Wyoming Avenue,
MA 02176.

SATELLITE RECEIVER, the System
70, features detent tuning, polarity
control, a signal-strength meter,
built-in modulator, scan tuning,

CIRCLE 234 ON FREE INFORMATION CARD

Build Your Own Satellite TV Receiver ..87.00
8-Ball Satellite TV Antenna . $5.00
Build Your Own Robot $12.00
TV Descrambler (January, February 1981) $3.00

Radio-Electronics back issues (1984) .....$3.00
Radio-Electronics back issues (1983) $3.50
Write in issues desired

Radio-Electronics back issues (1982) $4.00

(January 1982 not available)

Write in issues desired

Radio-Electronics back issues (1981) $4.00
(Jan.. Feb., March, Dec. 1981 not available)
Write in issues desired
Etch your own PC boards $3.00

To order any of the items indicaled above, check off the ones
you want. Complete the order form below. include your pay-
ment, check or money order (DO NOT SEND CASH), and mail
lo Radio-Electronics, Reprint Department, 200 Park Ave
South, New York, NY 10003. Please allow 4-6 weeks for
delivery

If you need a copy of an article that Is in an issue we indicate is
unavailable you can order it directly from us. We charge 50¢
per page. Indicate the issue (month & year), pages and article
desired. Include payment In full, plus shipping and handling
charge

‘MAIL TO: Radio-Electronics

Radie-Eleclrenies 555kt oq-

ARTICLE

MONTH YEAR

PAGES

_  @50ceach —

TOTAL PAGES TOTAL PRICE
ANS

Reprint Department, 200 Park Ave. South, New York, NY 10003

1 Speclal Projects (Spring 1981) $4.50
Special Projects #4 (Summer 1982) $4.50
Special Projects #5 (Winter 1983) $4.00
Special Projects #6 (Spring 1983) . .. 84.00
Special Projects #7 (Summer 83) NOT AVAILABLE
Special Projects #8 (Fall 83) $4.00
Special Projects #10 (Spring 84) §3.00
Radio-Electronics Annual 1983 .53.50
Radio-Electronics Annual 1984 $2.50
How to Make PG Boards : $2.00
All About Kits $2.00
Modern Electronics (Vol. 1. #1 §2.25
April 1908)

Electro Imparting Co. Catalog $4.95
(1918) (176 pp)

Low Frequency Receiving Techniques .. ... $6.00

Building and using VLF Antennas

All payments must be in U.S. funds

Total price of order $

Sales Tax (New York State Residents only) $

Shipping & Handling (U.S. & Canada only) {Includes FIRST CLASS POSTAGE) $1.00 per ftem $
All other countries ($2.00 per item, sea mail) S

(84.00 per item, air mall) .8

Total Enclosed $

Name

Address

City State Zip

and wide and narrow audio-filters.
Itis available either as the standard
model 70x or the stereo version,
model 70s, which decodes both
matrix and discrete stereo sound.

The System 70x is priced at
$750.00; the System 70s costs
$900.00.—Lowrance Electronics,
Inc., 12000 E. Skelly Drive, Tulsa,
OK 74128.

INTERFACE, model 200-C488, is an
IEEE-488 GPIB (General Purpose
Interface Bus) interface that
provides talker-listener functions
for the full series of Bertan’s ex-
panded 205A/210 laboratory high-
voltage power supplies now avail-
able. (Those supplies have output
voltages to 75 kilovolts and output
power to 250 watts.)

-a, mm

.
'Lm
.sz: ! .!
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Commands that are imple-
mented via the interface include
output-voltage setting, voltage
limit, and current limit. In re-
sponse to a controller request, the
interface supplies power-supply
status and output data. It can be
programmed to automatically shut
down a power supply and request
service for an overvoltage or over-
current condition.

The model 200-C488 interface is
priced at $1,000.00.—Bertan Asso-
ciates, Inc., 3 Aerial Way, Syosset,
NY 11791.

continued on page 10
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Eleclronics Soflware Slhore

New for our readers....A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC-20,
Apple ll, and other personal computer systems.

IBM PC

[0 FLIGHT SIMULATOR by Mi-
crosoft ... List $49.95. Our price
... $43.00. Highly accurate sim-
ulation of flight in a single-engine
aircraft. Working instruments.
Out the window graphics. Real-
time flight conditions. (IBM P C,
64k, color graphics, disc)

formation Unlimited ... List
$350.00. Our price ...
$300.00. Turns your com-
puter into a word
processor. You see every-
thing on the screen. There
are no imbedded com-
mands. (IBM P C, disc)

[0 EASYWRITER Il by In- ?EF s

[J DEADLINE by In-
focom ... List $49.95.
Our price ... $43.00. A
locked door. A dead
man. You have 12
hours to solve the mys-
tery. One false move,
and the kilier strikes
again. (IBM P C, 48k,
disc)

[0 ALGEBRA, Vol. 1 by Edu-
ware ... List $39.95. Our price
... $34.00. A first year algebra
tutorial covering definitions,
number line operations, sets,
etc. (IBM P C, 48k, color
grpahics, disc)

_—

=
-
“
- -

I8 O MICROTERMINAL by

price ... $83.00. Allows ac-
cess to remote mainframes
and minis, information data
banks, and other personal
computers. (IBM P C, disc)

PCTUTOR

[ PC TUTOR by Comprehen-
sive Software ... List $79.95.
Our price ... $69.00. Interactive
program teaches you how to
use your IBM Personal Com-
puter, including hardware and
software. (IBM P C, 64k, disc) [id

Microcom ... List $94.95. Our

[0 PRISONER?2 by Interactive
Fantasies ... List $32.95. Our
price ... $28.00. Escape is
hardly possible. The island
keeps you under surveillance.
Just try and get out! (Apple I,
48k, disc)

[0 PRISONER?2 by Interac-
tive Fantasies ... List $39.95.
Our price ... $34.00. (Atari
disc)

[0 THE MASK OF THE SUN
by Ultrasoft Inc ... List $39.95.
Our price ... $34.00. An ani-
mated adventure through a
series of hi-res screens. An
ultimate adventure challenge.
(Apple Il, 48k, disc)

[0 MASTERTYPE by Lighting
Software ... List $39.95. Our

3 price ... $34.00. A typing in-
struction system in an exciting
hi-res game format. Learn to
type while battling waves of
attacking enemy words. (Apple
I, 48k 64k, disc)

[0 THE GRAPHICS MAGI-
CIAN by Penguin Software ...
List $§59.95. Our price ...
$53.00. Make your own ani-
mated graphics. Handles up to
32 independent objects.
Stores hundreds of color pic-
tures. (Apple Il, 48k, disc)

[0 RENDEZVOUS by Edu-
ware ... List $39.95. Our price
... $34.00. In four phases, sim-
ulates an actual space-shuttle
flight from Earth Liftoff through
Orbitat Rendezvous and Ap-
proach to Alignment Docking
with a space station. Hi-rez
graphics (Appte Il, disc)

AT s
e e

[0 SAT WORD ATTACK
SKILLS by Eduware ... List
$49.00. Our price ... $43.00. A
tutorial for mastering vocabu-
lary. deciphering new or
unfamiliar words, and taking

COMMODORE VIC-20

[ PIPES by Creative Software
i - ... List $39.95. Our price ...
$34.00. Connect a pipeline
from the water supply tank to
every house. Watch out for
' leaks. Use as little pipe as
possible. 5 skill levels. (Com-
modore VIC-20 cartridge)

[0 SHAMUS by Human En-
gineered Software ... List
$39.94. Our price ... $34.00.
Only you can stop the Shad-
ow's mad reign of terror. Two
levels with 20 rooms each. A
joystick challenge. (Com-
modore VIC-20 cartridge)

[0 HOUSEHOLD FINANCE
by Creative Software ... List
$17.95. Our price ... $15.00.
Home utitity program records
and analyzes your monthly in-
come, expenses and budget in
16 categories. (Commodore
VIC-20 tape cassette)

[0 HOME OFFICE by Creative i

Software ... List $29.95. Our
F N e
L%

price ... $25.00. Combines
b ey

VICPRO, a flexible and effi-
cient word processor with
VICDATA a powerful and so-
phisticated information storage
and retrieval system. (Com-
modore VIC-20, cassette tape,
8k additional memory required)

ATARI

[0 SUBMARINE COM-
MANDER by Thorn EMI ... List
$49.95. Our price ... $43.00. A
submarine patrol simulator to
hunt and destroy enemy ships.
9 skill levets. Plug-in cartridge.
(Atari Cartridge 400/800)

APPLE

[0 MINER 2049 by MicroLab
... List $39.95. Our price ...
$34.00. Chase into a Ura-
nium mine thru 10 levels of
traps and capture Yukon
Yohan. Scale ladders, jump
from moving platiorms, and
win—if you can. (Apple Il

r------ ------------------------------

tests. (Apple 1. disc) _— 48k, disc)
Radio-Electronics Software Store
200 Park Avenue South ANS
New York, NY 10003

Number of items ordered Name
Total Price of Software . ......................... $— Address
.Sales Tax (NY State Residents Must inciude) .. ...
Shipping ($2.00 PEr item) . ..o .eveeeeeernn .. City <IE 2P
TOTAL ENCLOSED (Sorry, No CODS) ........... & SORRY - NO CREDIT CARD OR £0D ORDERS
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OUTPUT CHANNEL

(Circle the one used

PRICE SLASH!

ITEM on your system) REG. NOW QTy. PRICE
JERROLD 400 CONVERTER (58CH.) .......... CH.2 CH.3 109.00 9000 ...... ..............
(100rmore) .......cooovvunneieiieieeiinnnnns CH.2 CH.3 82.00 75.00 cissre Seasswkesiniid
JERROLD 450 CONVERTER (66 CH.) .......... CH.2 CH.3 13400 105.00 ...... ..............
(100rmMOre) ... ..o, CH.2 CH.3 11000 9000 ...... ..............
EAGLE COMTRONICS 400 MHz CONVERTER ... CH.2 CH.3 10900 9000 ...... ..............
(100rmore) ........ooovevieeeiniinnnnnnns ... CH.2 CH.3 8200 7500 ...... .......... %%
SB ADD-ON UNlT .............................. CH.2 CH.3 129.00 9900 ...... .. ............
(10.0r MOME) ..voissianisdivavssninnasisvnasns CH.2 CH.3 7900 58.00 ...... ..............
BRAND | SB TRIMODE COMPLETE UNIT ..... CH. 2 CH. 3| Pleasecallforprice | ..... ..............
NEW | SB TRIMODE CONVERSIONKIT .... CH.2 CH.3[ quotes and details. |..... .. sisuFew iz oy
MINICODE (N-12) ... ... i CH.2 CH.3 10900 89.00 ...... ..............
~(10ormore) ........ tesescesraes resvrursersns CH2 CH3 7900 5600 ... ..............
MINICODE (N-12) VARISYNC .................. CH.2 CH.3 11900 99.00 ...... ..............
~(10ormore) .............. exyenr vostwreess s . CH2 CH3 8600 6200 ...... ..... eveseans
C-1000 ADD-ON
(COMPATIBLE—ALL ZENITH SYSTEMS). ... .. CH.2 CH.3 26000 225.00 ...... ..............
(Sormore)........cooiininnns sieiieieen... CH2 0 CH.3  220.00 185.00 sresse  awnveavwevsess
MLD 120078 i voa i s d 45 5d S8 a8 s 5ns s o365 na 4 CH. 30NLY 12900 99.00 ...... ...
(10 OF MOr@) +ivscovtvossvnasosasssasisiotosss - CH. 3 ONLY 8500 58.00 ...... ..............

IMPORTANT: WHEN CALLING FOR INFORMATION —

Please have ready the make and model # of the equipment used in your area.
Thank You

Name

Street _

City/State/ Zip _

Phone Number Area Code

Sale of De-
scramblers
may be pro-
hibited in
some states.
If in doubt,
check with
local author-
ities. No
Ohio orders
accepted.

officials or cable company officials in my area.

Signed

MUST BE SIGNED AND RETURNED WITH YOUR ORDER

I understand that the purchase of these cable T.V. products does not authorize their
use on any cable T.v. system. | agree to obtaln the proper authorization from local

Transamerican Cable Distributors

449 BROADWAY AVE. @ BEDFORD, OHIO 44146 @ (818) 956-5839

Please—No Collect Calls

Add $2.00
per unit ship-
ping or call
for specifics.
Payment is
accepted by
money order or
Cashier's check
only. COD’s &
credit cards are
notaccepted as
our low prices
prohibit their use.

© G861 TVNNNY 3-4
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NEW PRODUCTS

continued from page 6

COLOR-VIDEO CAMERA, model CV-301,
weighs 1.6 Ibs and is compatible with all VHS-
format video-cassette recorders. It is adapta-
ble to Beta-format video-cassette recorders
with a standard adapter cable.

CIRCLE 236 ON FREE INFORMATION CARD

The unit delivers horizontal resolution of
270 lines; a minimum required luminance of
35 Lux; image signal-to-noise ratio of 45 dB;
video-output signal of 1.0-volt p-p/75 ohms,
and an audio-output level of —20 dB (1000
ohms).

Other features of the modet CV-307 include
a unidirectional electret condenser micro-
phone, and /1.5 manual 3-to-1 zoom lens
with 10 — 30mm focal length, a through-the-
lens optical viewfinder with in-finder LED to
indicate recording low-light and power warn-
ings, and a light balance control to match four
separate color temperatures.

The model CV-301 has a suggested retail
price of $795.00.—Konica, Konishiroku
Photo Inc. USA Inc., 440 Sylvan Avenue,
Englewood, Cliffs, NJ 07632.

TOOL KIT, model JTK-87, is a deep poly-
ethylene case with a removable document
portfolio. A recess in the outside of the lid
accommodates a locking, black, vinyl port-
folio for documents and schematics. It is se-
cured to the lid with velcro fasteners, and can
be detached when necessary to do paper-
work while traveling, or slipped into the case
for shipping.

CIRCLE 238 ON FREE INFORMATION CARD

The case measures 17% x 12% x 6%
inches and also features two removable gate-
swing pallets. That permits easy access to
tools, parts, and equipment carried in the
case bottom. The model JTK-87 is available
with a selection of over 100 tools, and is
priced at $509.00. The portfolio case only is
priced at $189.00—Jensen Tools, inc., 7815
South 46th St., Phoenix, AZ 85040.

POWER SUPPLIES, the PAB-A series, fea-
turing 3V2-digit LED readouts that are green in
the voltage mode and red in the current mode.
They are available in five models, with outputs
ranging from 350 volts at 0.2 amperes to 5.0
amperes at 8 volts, with 0.02% regulation.

KIKUSUI
maro—

GAAND T FTwie Wy
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The features include constant-voltage or con-
stant-current operation, remote-voltage pro-
gramming, overcurrent protection; series or
parallel operation, auto-ranging in voltage
mode, and independent external-voltage
readout using the supply’s digital meter.

The PAB-A series has a design MTBF of
over 10,000 hours, and prices range from
$175.00 to $350.00.—Kikusui International
Corporation, 17819 South Figuerola St.,
Gardenia, CA 90248.

DIRECT-DRIVE TURNTABLE, model
DP-15F, is a complete non-contact system
that senses and corrects for record imperfec-
tions such as warps. The tonearm provides
for improved tonearm/cartridge matching, be-
cause it responds to the combined tonearm
cartridge mass.

The DP-15F has a flat-twin direct-drive
motor, microprocessor-controlled automatic
operation with front-panel soft-touch controls,
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and magnetic head-speed detection.

The model DP-15F has a suggested list
price of $199.00.—Denon America, Inc., 27
Law Drive, Fairfield, NJ 07006.

SIGNAL GENERATOR, the model
LSG-215A, is a programmable synthesized
AM/FM RF signal generator featuring conve-
nient keyboard control of frequency and out-
put level. Semi-automatic operation is
available by pre-programming up to 100 dif-
ferent test conditions. Two kilobytes of memo-
ry stores frequency, output level, and
modulation data for each test condition.
The model LSG-215A offers an output-fre-
quency range of 0.1to 120 MHz in two bands:
0.1to 30 MHz in 100-Hz steps, and 30 to 120
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MHz in 1-kHz steps. Output-level range is

10 to 120 dBp.volt in 1-dB steps.

The model LSG-215A is designed par-
ticularly for use in the communications indus-
try, butis a general-purpose signal generator
as well. It is priced at $2,795.00.—Leader
Instruments Corporation, 386 Oser Ave-
nue, Hauppauge, LI, NY 11788. R-E

UNINTERRUPTIBLE POWER SYSTEM, the
LINE-SAVER™, model LS-240, is a standby
system for use in the home and small-busi-
ness computer market. It is availabie for
120/240 volt, 60/50Hz systems, and has 240-
VA, 150 watt capacity. The unit uses pulse-
width modulation (PWM) technology to regu-
late the AC output voltage for greater efficien-
cy to various load conditions. The PWM-AC
output will also increase battery efficiency to

continued on page 13
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pacesetter in amateur radio

R-11 porfable receiver

Kenwood's R-11 is| the perfect “go
anywhere” portaokf‘fecelver. it
covers the standardiAM and FM
Broadcast bands, plts nine addi-
tional short wave bghds. The R-11's
selectivity is greatty enhanced by
the use of double ggnversion on
short wave frequenties above
5.95-MHz. High sentitivity coupled
with a dual antenr:d system (tele-
scopic and ferrite; care) allow it to

reach out and bring in those distant
stations from all over the world.
Simplicity of operation is ensanced
by a banc-spread type tuning
control. Electronic band switching.
with LED dand indicator, elong with
a tuning meter to indicate received
signal strength, combine to provide
you with superior lis:ening capalility.
Safety Hold-Release switch pravents
accidental station Icss. Large front
mounted speaker piovices excellent
sound quality. Tone swiich adjusts
for high, low and voice transriission.

Optional HS-7 micro-head phones
allow for private listening pleasure.
All this atong with a record output
jack, external antenna temminal and
a rugged and attractive carrying
case make the R-11 portable
receiver the perfect travel
companion!
More information on the
Kenwood receivers is available
from authorized dealers of
Trio-Kenwood Communications
1111 West Walnut Street,
Compton, CA 90220.

R-2000 Top-of the-line general
coverage receiver » 154 kHz to 30 M-z

e Ten memories ¢ Dual 24 -hr clock with
timer « Scanning ® 1001240 VAC (Opt.13.8
VDC) » Opt. VHF (118774 MHz conve'ter).

R-1 000 High performance recever
® 200 kHz— 30 MHz e digital disalay/
clock/timer e 3 IF filters e PLL UP can-
version e noise blanker e RF step atien-
uator @ 120-240 VAC (Optional 133 ¥DT).

R-600 General coverage receiver

® 150 kHz— 30 MHz e digital display

e 2 |F filters @ PLL UP convarsion  noise
blanker ® RF a:tenuator e front speaker
¢ 100-240 VAC (Optional 13.8 vDC).

—_— DJAL CONVERSION
LR O TR

VI G

"
-

LTI

S|ABHSE 0%

LU

s |

s i
w s
1 {15
s {52
1 |15

15 s

Wy

&iilkmm&hm

3

TUNING %ﬂ
Tubenec,

SWY  swe
=™

CIRCLE 23 ON FREE INFORMATIONM ZARD

=u/ans
ELEVEN BaNDS Rece VER 8-14

SWS  aayy




R-E ANNUAL 1985

-t
(V]

From the Publishers of
Famc-ﬂocvmmcs

Elect

THE MAGAZINE FOR THE ELECTRONICS ACTIVIST!

DUAL POWER SUPPLY |

Tips on
DESIGNING SUPPLIES

Can,bleteplansﬁr
AUDIO BOOSTER AMP

ELECTRONIC CROSSOVER
DIGITAL AUTOTACH

Plus

¢ ALCULATOR

i

ol
1896 48784

e at
=
ANdE u

L

Y\ \

ands-on™
tronics -

- -
—R

$250 US.
SUMMER 1984

Subscribe Today!

B IF YOU'RE THE KIND OF READER
that doesn’t want to wait, you can order
your next copy of Hands-on Elec-
tronics now. Hands-on Electronics is
crammed full of electronic projects that
you won't be able to wait to build for
yourself. You can expect top-notch digi-
tal projects, fun-to-play electronic
games, valuable add-on computer proj-
ects, BCB and shortwave receivers,
photographic/darkroom gadgets, de-
vices to improve your car's performance,
test equipment ideas, and more in every
issue of Hands-on Electronics.

- ———-—

Canada add $2.00. Foreign add $7.00

[J Sendme

funds only.

B TOHELP YOU TO BE SURE that you
don't miss any future issues of Hands-
on Electronics—SUBSCRIPTIONS
ARE NOW AVAILABLE!

B YOU CAN HAVE THE NEXT FOUR
ISSUES of Hands-on Electronics de-
livered directly to your home for only
$10.00. We pay the postage. If you want
the next eight issues, you can even save
a doliar off the newsstand price. Get
eight issues for $19.00

8@ EVERY ISSUE OF Hands-on Elec-

[J I'wantto be sure | don't miss any issues. Send me the next four issues of
Hands-on Electronics for $10.00 starting with #2. Postage is free in U.S. For

[J twantto be sure | don‘tmiss any issues and want to save $1.00 too. Send
me the next eight issues of Hands-on Electronics for $19.00: starting with
#2. Postage is free in U.S. For Canada add $4.00. Foreign add $14.00.

coples of Hands-on Electronics #2 at $2.50 plus $1.00
postage and handling for U.S., Canada and Mexico $1.00 per copy. U.S.

LOOK FOR OUR
NEW NAME!

HANDS-ON
ELECTRONICS

FORMERLY
SPECIAL PROJECTS

Get every issue!

SUBSCRIBE
TODAY!

Use the order
form below.

tronics will continue to contain a variety
of construction articles to suit every
taste. In addition, feature articles on
electronics fundamentals, test equip-
ment and tools will round out each issue.
Of course, Hands-on Electronics will
continue to provide new product and lit-
erature listings to keep you up to date on
the latest developments in electronic
technology.

B GET IN ON THE ACTION! Order
your next issue of Hands-on Elec-
tronics today. Use the convenient order
coupon below. Be sure to send check or
money order—no cash!

CASH WITH ORDER ONLY
Aliow 6-8 weeks for the first issue to arrive.

s Detach and mail today to:
Hands-on HANDS-ON ELECTRONICS
Electronics SUBSCRIPTION DEPT. Please print
P.O. BOX 338
SUBSCRIPTION  MounT MORRIS, IL 61054
{Name)

(Street Address)

(City)

(State) (Zip)




NEW PRODUCTS

continued from page 10

increase back-up time: 510 minutes full load,
20-25 minutes half load, 35—40 minutes %
load.

In addition there is an internal 12-volt sea-
led rechargeable battery, four voltage-surge
protected and EMI/RFI filtered AC outlets,
audible and visual power-failure warnings
systems, test-mode indicator and switch, and
replaceable external fuses.

The unit comes complete with a 6-foot, de-
tachable, 3-prong, heavy-duty cord-set with a
40-pin DIP clip. A special plug-in module
adapts the unit so that it is suitable for use
with most microprocessors.

There are seven output jacks on the front
panel for monitoring pulse duration and tim-
ing relationships with an oscilloscope. There
are sixteen input lines and six user-definable
control lines.

Addtrace | is available in kit form for
$199.95. (Factory-wired prices are available
on request.)—BMH Company, Inc., 224 Vas-
sar Street, Reno, NV 89502.

TWO-WAY FM RADIOS, the basic medium-
power Midland SYN-TECH mobiles and base
stations have had their transmit and receive
bandwidths increased.

The bandwidth of the 50-watt low-band
(29-54 MHz) VHF models is being doubled
from 1 MHz to 2 MHz. The 40-watt mid-band
(66-88 MHz) models will have an increased
bandwidth from 2 MHz standard to 8 MHz
(transmit) and 3 MHz (receive).

L g
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Inexpensvie conversions kits are available
for field installation on existing units. The total
cost of the enhanced-bandwidth conversion
kits, including installation, is expected to be
under $20.00.— Midiand LMR, 1690 N. Top-
ping, Kansas City, MO 64120.

CORDLESS STEREO HEADPHONE sys-
tem works with any audio source: stereo sys-
tems, TVs, and radios. It consists of a
transmitter and stereo headphone receiver, or
transmitter and stereo receiver for use with
any headphones.

The components use infrared light to trans-
mit audio information normally carried by
wire. The transmitter, IRT-200, installs easily;
hookup is by phone plug, and adapters are
included. With both headphones and re-

'l -
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ceivers, the range is about 35 feet. The sys-
tem can be used for either stereo or mono.

The stereo headphones, model IRH-210
have full frequency response, 50-15,000 Hz.
The infrared sensor is on top of the head-
phones for optimum reception. Any number
of headphones can be used with the /RT-200
transmitter.

The IRSR-220 infrared stereo receiver
works with any stereo earphones. Two can
listen at once with the unit, which can be
placed up to 35 feet from the audio-source/
IRT-200 transmitter hookup.

The system has a retail price of under
$100.00.—Nady Systems, 1145 65th Street,
Oakland, CA 94608. R-E

A QUALITY TRIPLE-REGULATED
POWER SUPPLY AT A LOW,

LOW PRICE!!

NOT A
KIT!

This DC triple regulated variable power supply
has al! the features you could ask for plus a full 1
year guarantee. Fully adjustable from 1% vVDC to
35 vDC! Three completely independent supplies
that offer many advantages! They can be either a
pos. supply or a neg. supply...they can also be
stacked in series 8o that a 5V and two 15V sup-
plies can total a 35 VDC supply or any combina-
tion of the three...(after one of the terminals is
groundedto give ita reference)...forthefirst time
you can now purchase this American made fully
adjustable power supply at a price that is one-
half of what you'd expect to payl

SPECIFICATIONS

) b
BLECT

POWER

MODEL PS101

FULLY ASSEMBLED & TESTED!

- Made In The United States -

3 outputs:
Fixed 5 vDC = 0.2V
2 variable 1% V10 215 VvDC
Polarity - floating; can be used as pos. or neg.

Ripple less than 10mV at full load,
Regulation <1% no ioad to full icad,
Line Regulation <0.2% 108 VAC to 135 VAC.

Current:
Fixed suppiy 1.0 amp max.
Variable supplies 0.5 amp max.

Protection bullt In, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

Dimensions: 8Y" x 3%" x 7Y%" (WxHxD)

Wood grain finished metal case.

Weight: 4 Ibs., 9 ozs.

Lighted on/oft power switch, easy-to-read
Voltmeter and large binding posts.

Warranty: one year full replacement
warranty from date of purchase.

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

==

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 0O 203/651-0285
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EQUIPMENT REPORTS

Ungar Electronic Soldering
System 9000

This soldering system lets
you set the iron
temperature precisely
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WHETHER YOU ARE BUILDING AN ELEC-
tronics project or repairing a piece of
equipment, the most critical part of the
job is the soldering. That’s because even a
single cold solder joint or solder bridge
can cause a device to fail, and tracking
down the source of that failure can often
be next to impossible.

Of course, the most important part of
the soldering operation is the iron itself.
Well, for those who need or demand the
best, Ungar (Division of Eldon Indus-
tries, Compton, CA 90220) offers their
Electronic Soldering System 9000. That
unit offers a selectable-temperature preci-
sion soldering iron, a built-in iron stand,
and a large capacity sponge tray.

The unit is designed for maximum flex-
ibility and convenience. The soldering
station can be placed directly on a work-
bench using the base provided, or, if desir-
ed, the system control module, which
houses the unit’s electronics, can be re-

5000

Ungar
OVERALL
PRICE

INSTRUCTION
MANUAL

PRICE
/VALUE

moved from the base and placed under the
workbench or on a shelf. The system con-
trol module can also be mounted under a
shelf or on a wall using an optional
mounting bracket. In addition, the iron
holder and the sponge tray can be posi-
tioned to accommodate either right-hand-
ed or left-handed users.

Setting the temperature

But what really sets that unit apart is the
adjustable temperature scale. Since the
idling temperature can be adjusted over a
range of 420°F to 800°F (215.5°C to
426.6°C), the user can set the idling tem-
perature according to the requirements of
a specific application. The settings are
arranged in increments of 20°F over two
ranges. Once set, the system will main-
tain the temperature to within = 10°F.

An LED-bargraph-type display is used
to show the actual iron temperature. That
type of display is used so that you can see
clearly and directly that the unit has reach-
ed or is maintaining the selected tem-
perature. A pulsating LED on the display
indicates slight variations in iron tem-
perature.

The system control module and base
are made of attractive black and beige
plastic. As is appropriate in this type of
device, all the plastics are self-extinguish-
ing to reduce any chance of a fire. Also for
safety, the system is three-wire grounded,
burn-resistant cords are used, and circuit-
breaker protection is provided.

Operation of the unit is simplicity itself.
The unit is switched on using a front-
panel powEr switch, and the desired tem-

perature is selected using the RANGE
switch and TEMPERATURE slide control,
Once he well-balanced iron with cool grip
has reached the proper temperature.
you're set to go. All controls and the read-
out are located on the system-control
module.

Calibration of the unit is done against
room-temperature. The procedure 1s done
with a cold iron by turning the unit off,
placing the RANGE switch in the center
CALIBRATION position, and then turning
the unit on. Once that’s done, the AD)
control is rotated—using a slotted screw-
driver—until the temperature readout,
disregarding the the last zero, indicates
the room temperature. That is, for a room
temperature of 70°F, the readout should
indicate 700°F.

As you might expect, the instruction
manual is really no more than a four-page
flyer. It covers some of the features of the
unit, and briefly goes over its installation,
use, calibration, and maintenance. Also
included are some pointers on the prepa-
ration and care of soldering-iron tips.
There is no information regarding the the-
ory of operation, or a schematic. A list of
user-replaceable parts, and their Ungar
part numbers, is provided.

With its list price of $190.00, the Elec-
tronic Soldering System 9000 is ob-
viously not aimed at the occasional user.
But, if you do a lot of building or repair-
ing, and you are serious about the work
that you do, then this unit, with its com-
bination of precision and convenience
features, is going to be hard to beat.

Regency Model Z30
Programmable
Scanner

Listen in on the
excitement of the
public-service bands

THERE'S A LOT OF ACTIVITY AND EXCITE-
ment to be found on the VHF and UHF
bands. Police, fire, government, mobile
telephone, amateur radio, and many other
services use that portion of the spectrum
for communications, and listening in on
those communications has become a pop-
ular pastime.

Because of the wide range of frequen-
cies we are dealing with, and because
some exciting activity can be taking place
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on any one or more of those frequencies at
any time, the most effective way to listen
in is with a scanning radio. One such
radio that we recently had a chance to
examine is the Regency Electronics (7707
Records St., Indianapolis, IN 46226)
model Z30 programmable scanner.

That unit is a programmable 30-chan-
nel, three-band, FM scanner receiver. It
also incorporates a digital alarm clock. It

continued on page 20




------------------------------------------------1

Quality

Electronics Paperback Books
Paperbacks at Affordable Prices

] 30 SOLDERLESS

READBOARD PRO-
JECTS BOOK-1,
$5.75. Whenever possi-
bie the same pans are
used In several pro-
jects Even a first-ime
butlder can complete
these circuils.

HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING. $5.00. Helps you
troubleshoot and repair
home-built projects of
every description,

] MIN-MATRIX
BOARD PROJECTS.
$5.00. A vanety ot pro-
1ects that can all be
buill upor, @ Mini-matrx
board that has 10 stnps
and is 24 holes long

IC Projacts
for Beginners

MODERN OP-AMP
PROJECTS. §5.00.
Wide range of special-
1zed op-amp drcuits in.
cluding lo-noise, o
distorbion, utra-m input
mpedance, efc.

] MULTI-CIRCUIT
BOARD PROJECTS.
$5.00. 21 tairly simple
projects that can alt be
burlt on a single
pninted-circunt board. Al
are powered Dy a 9V
tattery,

IC PROJECTS
FOR BEGINNERS.
$5.00. Inexpensve digi-
tal and inear IC's are
used 1o assemble this
selection of circuits in-
tended for the be-
ginner.

ART OF PRO-
GRAMMING THE 16K
2XB1. $6.25. Topics in-
clude luil screen. scroll-
ing. PEEK & POKE,
plus actual working
programs.

THE 6809 COM-
PANION. $5.00. Wril-
ten lor the average
assembly language
programmer, A aiscus-
sion of 6809 features &
tefarence work for the
6809 programmer,

L PRACTICAL COM-
PUTER EX-
PERIMENTS, $4.50.
Fills In background 1o
MeCroprocessor by con-
structing typecal compu-
fer circuits using dis.
crete logic components

ART OF PRO-
GRAMMING THE 1K
2X81. $5.00. How 10
use the features of the
ZX81 in programs that
f the 1K machune and
afe shil fun 10 use.

INTRODUCTION
TO BASIC PRO-
GRAMMING TECH-
NIQUES. $5.00. Based
On author § own expen-
ence In learning BASIC
and helping others to

THE PRE-
COMPUTER BOOK.
$5.00, Aimed at the
absolute beginner with
no knowledge of com-
puters A non-technical
aiscussion that helps.
you enter the computer
world painiessly.

Bove

-+ i
-

AN INTRODUC-
TION TO VIDEO.
$5.00. Perfect lor the
person |ust about lo
buy a VCR Discusses
pros & cons of the var-
1ous formats; video
discs. videotext, tape
copying and more

BASIC & PASCAL.
$4.00. Takes BASIC &
Pascal and deveiops
programs in both lan-
guages simultaneously

iy
4
‘l

leam 10 program.

A MICROPROCES-

R PRIMER. $4.50.
Painiess approach 10
computing for the be-
ginner. Step-by-step
explans computer op-
eranons and assembly.

FIRST BOOK OF
TRANSISTOR EQUIV-
ALENTS. & SUB.
STMITUTES. $3.75.

PRACTICAL COM-
PUTER EX-
PERIMENTS. $4.50.

ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION.
$4.50

ELECTRONIC
HOUSEMOLD PRO-
JECTS. $4.50.

POWER SUPPLY
PROJECTS, $4.50.
Contains designs and
construction defaits lor
almost any power sup-
Py the expenmenter 1§
fikety 10 need

REMOTE CON-
TROL PROJECTS.
$5.00. Radio-control
nfra-red, wisible ight, &
uttrasonic systems are
all includea, along with
methods ol applyng
them

ELECTRONIC
TEST EQUIPMENT
CONSTRUCTION.
$4.50. Construction de-
tais ol a wide range of
test equpment Ihe ex-
pertmenter can build at
home,

ELECTRONIC
PROJECTS USING
SOLAR CELLS. §5.00,
Simple crcuis that
have numerous ap-
pications around the
home

ELECTRONIC TIM-
ER PROJECTS. $5.00.
Timing Circuits for
almost any appiication
the expenmenter might
need. A most valuable
relerence.

COUNTER DRIVER
& NUMERICAL-
DISPLAY PROJECTS.
$4.50. Features ap-
Pications & projects
usInNg vanous types of
numencal-dispiay de-
vices

PRACTICAL ELEC-
TRONICS CALCULA-
TIONS AND FORMU-
LAE. $7.50. A basic
refetence work that
bridges the gap be-
ween complicated
technical theory & cut
and tned methods

INTERNATIONAL
DIODE EQUIVALENTS
GUIDE. $5.75. Helps
you find substitutes for
the many difterent
types of semiconductor
diodes in use today.

INTERNATIONAL
THANSISTOR EQUIV-
ALENTS GUIDE,
$7.50. Products of
more Ihan 100 man-
utacturers are istea &
Cross-reterenced with
possible replacements.

Internationat
Transiator
ivalonts

HOW TO MAKE
WALKIE TALKIES,
$5.00. Descrites equip
ment lor low-power
handheid operation
112 pages of mus|
reading 1or the dedi
cated expenmenter,

ELECTRONIC
CALCULATOR US-
ERS HANDBOOK.
$3.95. Presents formy-
‘ae data. methods of
caiculation, conversion
tactors & more from ihe
view of the calCulator
user.

LINEAR IC EQUIV.
ALENTS AND PIN
CONNECTIONS. $8.25
Shows equivalenis & pin
connections of a popular
user-onented selection of
linear ICs.

PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 1.
$5.00. All slectromcs
crcunts consist of sim-
ple buikiing biocks
When you know how 1o
make the biocks
can easily creale your
own progects,

) SPECIAL OFFER Book 1 & Book 2
PRACTICAL ELECTRONIC BUILDING BLOCKS.
$9.00. Shipping Included. Save $1.75.

[ RADIO CONTROL
FOR BEGINNERS.
$4.50.

ELECTRONIC
GAMES $4.50

SINGLE IC PRO-
JECTS. $4.25.

RADIO CIRCUITS
USING IC'S. $4.50.

] PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 2.
$5.00. Circuits that pro-
cess sgnais Combines
with those in Book 1.

ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50.

ELECTRONIC
MUSIC PROJECTS.
$4.50.

POPULAR ELEC-
THONIC PROJECTS.
$3.75.

PROJECTS IN
OPTO-ELECTRONICS.
$5.00.

Asitsl raieeis | 2edio Stations

ANTENNA PRO-
JECTS. $5.00. Covers
Praciical antenna de-

Signs including active,
Ioop & ferrte types that
are easy & fo]

C8 PROJECTS
$5.00. A number of
usetul 