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OUR 69th YEAR OF BARGAINS FOR BUILDERS! 
Parts Special -Order Hotline 

No Minimum Order 
Your Radio Shack store manager 
can special -order a wide variety of 
parts and accessories from our 
warehouse, including vacuum 
tubes, ICs, microprocessors, 
phono cartridges and styli, crys- 
tals, even SAMS Photofactss. 
There's no minimum order, no 
postage or handling charges. Fast 
delivery to our store near you! 

Build it Better With Archer® Tools 
skanir 

04111 
(2) (3) 

(1) Nibbling Tool. Chassis holes and car stereo installation made easy! 
Neatly cuts up up to 18 -gauge steel. #64 -823 10.95 
(2) "Pro" Wire Stripper. Our best! This high -quality tool gives you 
perfect strips every time on 8 to 22 -gauge wires. #64 -1919 11.95 
(3) 100 -Watt Soldering Gun. UL listed AC. #64 -2193 10.95 

Temp Module 

Prewired, use "as -is" for a 
thermometer or add simple 
support parts to build a control- 
ler or alarm. With circuit data. 
LCD display. #277 -123, 19.95 

Solar Values 

(1) (2) 

(1) Solar Fun Kit. With solar 
cell, motor and project book. 
#277 -1201 10.95 
(2) 2 x 4 cm Solar Cell. Top 
quality! Rated 0.3A, 0.55VDC 
in full sun. #276 -124 ... 3.95 

More Bargains! 

1111144, 
(1) (2) (3) 

(1) Box /Board. With 2 x 31/e" PC 
board. #270 -291 4 99 
(2) SPDT 1A Micro Relay. 12VDC 
coil. #275 -241 1 99 
(3) SPST Push On /Push Off 
Switch. #275 -011 1 39 

Factory -Fresh ICs 

Low As 

79c 

Device Cat. No. Only 

741 Op Amp 276 -007 .79 
1458 Dual Op Amp 276-038 .99 
LM324 Quad Op Amp 276 -1711 .99 
555 Timer IC 276 -1723 1.19 

General Ham Course 

1995 
rant 

Radio Shack's General Class FCC License 
Preparation Package makes it easy to up- 
grade from novice or technician class. In- 
cludes sample questions, correct answers 
and full explanations, two speed -building 
code cassettes and sturdy binder. #62 -2404 

New! Battery Hotline Service 

In addition to our large in -store stock, Radio Shack can now supply 
almost any currently manufactured battery -even special types. There's 
no postage or handling charge. Delivery to your nearby Radio Shack! 

Computer RS -232 Connections 
f'.. 

__.ismoolaw 

(1) (2) (3) (4)ßk (5) -!-- -- 
(4) 9 -Cond. Double -Shielded 
Cable. #278 -775 .. Per Foot 596 
25 -Cond. Double- Shielded Ca- 
ble #278 -776 Per Foot 1.19 
(5) RS -232 Tester. Connect in 
line and dual -color LEDs help you 
pinpoint line problems. D -sub 25. 
#276 -1401 14.95 

Fig. Description Cat. No. Only 
1 D -Sub 9 Male 276 -1537 .99 
2 D -Sub 9 Fern. 276 -1538 1.99 
3 Metal Hood 276 -1508 2.19 

D -Sub 25 Male 276-1547 1.49 
D -Sub 25 Fern. 276 -1548 2.49 
Metal Hood 276 -1510 2.79 

PC -Board Kit 
995 

Etch Your 
Own Boards! 

Two blank 
boards, pen, 
solvent, etch - 
ant, layout re- 
sist strips, 
tank, drill bit 
and complete 
instructions. 
#276 -1576 

Unusual Parts 

(1) (2) (3) 

(1) Low -pF Capacitor Kit. Set of 
50. #272 -806 Set, 2.99 
(2) Thermistor. Range is -50 to 
+110° C. #271 -110 1 99 

(3) 1:1 Audio Transformer. Z: 
600 -9000. #273 -1374 3 59 

Extra -Feature DVM 

NEW! 7995 
Here is everything you'd 
expect in a quality digital 
volt- ohmmeter PLUS ca- 
pacitance and transistor - 
gain ranges! Easy -to -read 
0.5" LC display. Measures 
AC /DC volts and current, re- 
sistance, capacitance and 
transistor gain. With probes 
and manual. #22 -194 

Over 1000 items in stock! Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes, 
Clips, Coax, Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, 
Plugs, Rectifiers, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners, More! 

Prices apply at participating Radio Shack stores and dealers 

Add Action 

(PP 
A. -._(1) (2) (3) 

(1) Mini DC Motor. Requires 
11/2 to 3VDC. #273 -223 .. 996 
(2) Mini Piezo Buzzer. Only 7 
mA 12VDC. #273 -074 .. 2.99 
(3) Jumbo 5000 mcd LED. 
Big, bright! #276 -086 ... 4.99 

Chime /Alarm 

2495 
Mounts 
On Door 

Easy to install 
and has two 
modes: super - 
loud alarm or 
a pleasant 
chime to announce guests or 
customers. Keyboard arming. 
Battery extra. #49 -422 

Breadboard & Jumpers 

(1) (2) 

(1) Deluxe Breadboard. Molded 21/4x61/2" 
board is mounted on a 7 x 4" steel base with 
rubber feet. Features 640 plug -in points and 
three binding posts. #276 -169 19.95 
(2) NEW! Breadboard Jumper Wire Kit. In- 
cludes 140 insulated, pre- stripped wires in a 
snap -shut plastic box. #276 -173 ... Set 4.95 

Radie lhack 
The Technology StoreSM 

a DI .-oRPr)i7a1u,., 

Radio Ihaek Parts Places" 
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........... Editorial 

DECADE OF THE MICROPROCESSOR 
Hard as it is to believe, another decade has come to a close. 
And just like every other decade in the last half of the 20th 
Century, the 1980's were a time of explosive changes in 
electronics technology. 

I used the word "explosive" advisedly, for even "revolutionary" 
seems too gentle to describe the havoc the microprocessor 
has caused. Love 'em or hate 'em, there's no denying that the 
microprocessor has altered our hobby, and our society. 

Few had any inkling of what was brewing as this decade 
opened; microprocessors and personal computers were still 
the province of a small cadre of experimenters. What's more, 
the devices were relatively "primitive;" some of the today's 
pocket organizers have more computational capabilities than 
even the most advanced hobbyist /consumer computers of 
January, 1980. Today, microprocessors are everywhere you 
turn. They're in our cars, our telephones, our entertainment 
gear, our ham gear, our cameras, you name it. 

Have the changes brought about by the microprocessor been 
good ones? The answer must be a resounding yes! Now, 
before I am buried by the avalanche of mail that this comment 
is sure to generate, consider all of the advances that would be 
impossible without the microprocessor. Yes, microprocessors 
have shoved some important segments of the electronics 
hobby into the background. And, yes, the over -use of 
microprocessors have made some facets of our lives more 
difficult than they need be. But if you stop and rationally think 
about all the ways our lives might suffer if microprocessors 
never existed, I think you'll come to the same conclusion. 

Now, as we look ahead to the 1990's, I wonder what 
technology or technologies will change our lives during the 
next decade. Will it be superconductivity, robotics, "cold 
fusion," or something still to come? Whatever it is, it will really 
have to be something special to outdo the decade of the 
microprocessor. 

Carl Laron 
Managing Editor 
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our Bonus Book Plan, with savings of up to 80% off publishers' prices. Club 
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tion! Exceptional Quality. All books are quality publishers' editions especially 
selected by our Editorial Board. 
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Lr 
Letters 

THINK AGAIN 

It has come to our attention that two errors 
crept into the October, 1989 installment of 
"Think Tank." In Fig. 6, the schematic draw- 
ing of the Power Inverter, transistor Q2 is 
shown inverted; its emitter should be con- 
nected to the emitter of Q1. 

Also, in the LED Light Chaser, a dot is 
missing in the schematic of Fig. 8. That dot 
should appear at the junction of the line be- 
tween R9 and IC1 pins 12 and 14, and the 
line between IC1 pin 1 and 104 pin 6 - Editor 

TOUCH- CONTROL DIMMER SWITCH 

In my article "Touch- Control Dimmer 
Switch," (Popular Electronics, November 
1989) I found a problem with the printed - 
circuit patterns. In the process of printing the 
magazine, the patterns blurred somewhat and 
some of the pins appear to be touching at 
TR1 and IC1. None of the adjacent Triac or 
IC pads should touch in either the round or 
the rectangular pattern. Pin 1 and pin 2 on 
IC1 may be soldered together if you wish to 
select the O -mode. I also recommend regu- 
lating the size of the bulb being controlled by 
the heat dissipated by TR1 or amperage rat- 
ing of TR1 or L1. If controlling 150 watts or 
less, Radio Shack's 276 -1000 and 273 - 
102A may be used. At no time should the 
bulb be more than 400 watts. 

Another option for the touch -control dim- 
mer switch would be to install an LS7232 
variable dimmer IC. It plugs right in place of 
the LS7237, but pin 1 must be tied to pin 2 

of IC 1 or the LS7232 may be damaged. 
I am offering iron -on PC patterns to save 

time for those who are making their own 
boards. The round patterns are $1.00 each, 
and the rectangular patterns are $1.00 for 
two. Please send a self- addressed stamped 
envelope with your order to Touch, 7330 Duce 
Road, Yale, MI 48097. 

Mike Giamportone 

WHICH WIEN? 

Don't feel too bad about having called a Wien 
bridge a "Wein" bridge. The reference books 
I looked at were split 50 50 on the spelling. 
Knowing German doesn't help, because both 
Wien and Wein are German names. 

I finally traced the Wien bridge to its origin - 
a paper by Max Wien (pronounced "Veen ") 

in the Annalen der Physik and Chemie, 1891. 
Wien built a primitive oscilloscope by reflect- 
ing a light beam off a telephone receiver; he 
was one of the first people ever to see wave- 
forms. With that gadget for a signal detector, 
he then built a bridge to compare capacitors 
or inductors. 

Michael A. Covington 

CONVERTER CAPACITORS 

I built the "High- Performance Shortwave Con- 
verter" (Popular Electronics, October 1989), 
and I found that it lives up to the author's 
claims, and more. Having built many SW con- 
verters over the years, I am going to give 
that one a gold star. 

There was one problem I must point out, 
however. Three of the capacitors were trans- 
posed in the parts -placement diagram (Fig. 
3). When completing the project, C2 should 
be installed in the position marked C3, C3 
should be installed in the position marked 
C4, and C4 should be installed in the posi- 
tion marked C2. 

Incidently, anyone who's having trouble find- 
ing the NE602 can order it from DC Electron- 
ics (P.O. Box 3203, Scottsdale, AZ 85271- 
3203) for $2.00 plus $3.00 shipping. I have 
found that company to be a good source of 
materials for building home -made equipment. 

G. T. 

Peoria, IL 

LEARNING BY DOING 

I would like to compliment you on an out- 
standing periodical. Almost everything that I 

know about electronics is from reading Pop- 
ular Electronics. When I first became inter- 
ested in electronics, I purchased the book 
Getting Started in Electronics from Radio 
Shack. However, I still couldn't understand 
enough to have a practical aptitude. So I 

gave up for a while, until I decided to sub- 
scribe to Popular Electronics. Even if I 

couldn't understand the circuits, I could have 
fun building projects. 

After my first three issues, I had a large 
enough collection of circuits that I could look 
for similarities in the schematics and descrip- 
tions that unlocked the mysteries that frus- 
trated me earlier. After nine issues and a lot 
of experimentation, I'm pretty good at de- 
signing circuits of my own. Now that I have 
the skill, I can never think of anything practi- 
cal and challenging to design. You should 
include, each month, a few ideas that read- 
ers would like to see worked out. Unfortu- 
nately, my school does not have an elec- 
tronics class, so I'll have to wait until college 
to get a firm foundation on the principles I 

might have missed. In the mean time, I can 
still learn on my own with books and Popu- 
lar Electronics. 

E.Y. 

Villanova, PA 

OVER -SENSITIVE SECURITY SYSTEM 

Systems" (Popular Electronics, Septembe- 
1989) contained a lot of good information. It 

also reminded me of a problem that I helped 
a friend of mine work out several years ago. 

My friend lives in an apartment building in 

the Bronx. The windows are old and loose, 

and if you hit one (or even if there was a 

thunderstorm) it would trigger the alarm. 
Since, as the author pointed out, the detec- 
tor is kept from activating the alarm by cur- 
rent, I gave my friend a small handful of ca- 
pacitors ranging from 0.01 to 1 µF. I told him 
to connect a capacitor across the terminals 
of the normally closed circuit in the alarm 
box, and to try banging on the window. As It 

turned out, a 0.01 -11F capacitor was effec- 
tive in eliminating his false -alarm problem. 

The reason the trick worked is that when 
an interruption of the loop occurs, the volt- 
age source starts to charge the capacitor. 
Current is drawn for a period determined by 
the time constant (R x C). The idea is to 
select the smallest capacitor that does the 
job. If and when the "swinger" becomes a 

steady open circuit, it will be no trouble to 
isolate and repair. 

A.R. 
South Hackensack, NJ 

BALANCING ACT 

In reading the October 1989 issue of Popu- 
lar Electronics, I was struck by the interest- 
ing diversity of articles. I particularly enjoyed 
"Electronic Quackery " -it was a well -written 
and -researched historical piece. 

I believe you have achieved a good bal- 
ance, and I enjoy the wide range of interests 
you cover. 

M.M.G. 
Huntington Beach, CA 

"BRAIN" RADIO 

I enjoyed Stanley A. Czarnik's articles on 
crystal radios and electrotherapy in the 
October issue of Popular Electronics. Keep 
it up. 

Mr. Czarnik asked for additional informa- 
tion on Archie F. Collin's work on "brain" radio. 
Anyone who's interested in reading moe 
about the subject should also see Scientific 
American Supplement, Vol. 54, page 2225 
(Aug. 2, 1902); and London Electrical 
Review, Vol. 50, pages 844 -847 (May 23, 
1902). The latter is an update on Electrical 
World and has various morbid and disgust- 
ing photos. You can also check bibliography 
source: Articles by A. Frederick Collins, 22 
pages, circa 1909, for a list of his wireless 
articles in various journals -it's quite rare. 
Finally, Collins may have patented some of 
his work; check between 1901 and 1905. 

R.A. Ford 
Lindsay Publications 

Bradley, IL 

WHAT- METER? 

Regarding the "In -Line AC Wattmeter" in the 
I found that the article "Servicing Security October issue: That is a handy and worth- 
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while device, but it is not a wattmeter! A true 
wattmeter requires both voltage and current 
inputs. That current -only instrument is sim- 
ply an ammeter. With it, you can calculate 
watts for a strictly resistive load, like a light 
bulb or a toaster. Notice I say "calculate," 
because you must also know the voltage to 
complete the Ohm's law equation. 

The author evidently intends to use his 
instrument only for 117 VAC house current, 
and has marked the scale directly in "watts." 
However, that scale will not be accurate for 
reactive loads, such as refrigerator compres- 
sors or fluorescent lights. It's all a matter of 
power factor, the phase relationship between 
voltage and current. An ideal capacitor will 
draw lots of current from an AC voltage, but 
no power is consumed! 

W.L.J. 

North Hollywood, CA 

WATTMETER WARNING! 

The staff here at shortwave station WCSN, 
from entry -level apprentices to graduate 
engineers, all enjoy reading Popular Elec- 
tronics. However, I must comment on the 
article, "In -line AC Wattmeter," by Gregory 
R. McIntire, that appeared in the October 
1989 issue. 

Current transformers (CTs) can be 9x- 
tremely dangerous if the secondary looks 
into an open circuit! 

For those who aren't familiar with current 
transformers, follow through the math: 

Assume 1 -amp primary current: 
Secondary current = 1 amp x 5 (primary 
turns) /400 (secondary turns) = 0.0125 amp. 

Now assume that the maximum resistance 
of 50K ohms is in circuit: 
Secondary voltage = I x R = 0.0125 amp 
x 50K ohm = 625 volts. 
The secondary resistance will probably limit 
the voltage to a lower value, but the danger 
is still there. 

Now consider the case if the meter was 
disconnected with current flowing in the 
primary: 
Secondary voltage = I x R = 0.0125 x 
infinity = infinity! 

Although infinite voltage is not practically 
possible, an open- secondary current trans- 
former can have unexpectedly high voltages. 
What frequently happens with commercial 
CT's is that the transformer or the associ- 
ated secondary wiring will break down if 

no protective devices, such as Metal Oxide 
Varistors (MOV's), are installed. 

In short, current transformers can be dan- 
gerous if not handled with care. 

R. S. 

Greenbush, ME 

HAVES AND NEEDS 

I recently came across an older radio with 

shortwave capability. It was manufactured 
by Hazeltine Corporation and was sold by 

Coast -to -Coast stores as the "Musicaire." The 
model number is 681 TB and it uses a 6 -volt 
battery for power. I'd appreciate any infor- 
mation your readers could provide to help 
me restore the set. 

Christopher Misterek 
1122 North Central 

Pierre, SD 57501 

I have two antique radios that I hope to re- 

store, with some help from other Popular 
Electronics readers. Does anyone know 
where I can obtain the schematics for a 

Westinghouse console model #754 (110 
volts, 80 watts, 25/60 cycles) and a General 
Electric table model #K.L. 53 (serial #953, 
80 watts)? I would be willing to pay for 
copies of them. Thank you. 

Joseph L. Hall 
P.O. Box 3400 

Mission, BC 
Canada V2V 4J5 

I need a circuit for a battery -generated, lin- 

ear, meter -driven remote thermometer of 
0 °- 100 °F, for distances up to 100 feet. 
have numerous thermometer circuits in my 
library, but nothing that fits that description. 

Steven Garren 
Route 5, Box 452 

Winder, GA 30680 

Parts 
EMINENCE T 

ER 
Mr 

F 

EXPrRaq,q 
1 -800- 338 -0531 

AA' MOTOROLA Polydax 

(V) PIONECR 

3 -WAY 100W CROSSOVER 

12 dB/octave rolloff. 
800Hz, 5000Hz 
crossover points. 8 

ohm. 100 watts RMS. 

#260 -210 $12.50 
(1 -s) 

$9.95 
(10 -up) 

SPEAKER CONTROL 
PANEL 
Panel with 50 watt L -pads 
for tweeter and midrange 
and built -in LED power 
meter. 5 "x 2 1/2" 100 
watt version available 

$14.50 $12.90 
#260 -235 (1 -5) (6 -up) 

WALNUT SPEAKER 
CABINET KIT 
Super quality, 
genuine walnut 
veneer cabinet. Kit 

includes: routed and 
mitred top, sides, 
and bottom in 
unfinished 3/4" 
walru: veneer. Out 
your own custom 
holes in the front 
and rear to match 
your drivers. 15" x 
24" x 11 ". Volume: 
1.9 cubic feet. 

#260 -350 $22.50 $19.95 
(1 -3) (4 -up) 

12" SUB WOOFER 
Dual voice coil sub woofer. 
30 oz. magnet, 2" voice 
coils. 100 watts RMS, 145 
watts max. fs = 25 Hz. 6 ohm 
(4 and 8 ohm compatible). 
SPL =89 dB 1W /1M. 
Response: 25 -700 Hz. 
()TS = .31, VAS= 10.3 cu. ft.. 

Pioneer #A30GU30 -55D. 
Net weight 6 lbs 

#290-145 
$33580 

(4-up) 

18" EMINENCE WOOFER 
MADE IN USA 

100 oz. magnet, 3" voice 
coil. 250 watts RMS, 350 
watts max. 8 ohm, 30 Hz 
resonant frequency. 22- 
2700 Hz response. 
Efficiency: 95 dB 1W /1M. 
Paper cone, treated 
accordian surround. Net 
weight: 29 lbs. 

#290-200 $98.90 $89.50 
(1 -3) (4 -up) 

12" POLY WOOFER 
Super duty, 40 oz. magnet. 
100 watts RMS, 145 watts 
max. 4 and 8 ohm compat- 
ible (6 ohm). 2" voice coil. 
fs =25 Hz. QTS -.166, 
VAS = 10.8 cu ft. 

Response: 25 -1500 Hz. Net 
weight: 9 lbs. Pioneer 
#A30GU40 -51D 

#290 -125 $36.80 $34.50 
(1 -3) (4 -up) 

PIONEER HORN 
TWEETER 
Mylax dome. 2.93 oz. 
barium ferrite magnet. 8 

ohm. Response: 1800- 
20000 Hz. 35W RMS, 
50W max. fs = 2000 Hz, 
SPL 106 dB. Pioneer 
#AHE60 -51F 

#270 -050 $6.50 $5.90 
(1 -9) (10 -up) 

Parts Express 
340 E. First Sr, Dayton Oho 45402 
Local: 1 -513- 222 -0173 
FAX 513 -222 -4644 

15 day money back guarantee 'S15.W minimum order ' We accept 
Mastercard, Vim Discover, and C.OD. orde 24 hour shipping 
Shipping charge = UPS chart rate +$1.00 ($3.00 minimum charge) 
' Hours: 8:30 am- 6,OG pm Es T, Monday - Friday 'Mail order 
customers, please call for shipping estimate on orders exceeding 
5 lbs. 

15" THRUSTER WOOFER 
Thruster by Eminence. 
Made in USA. Poly foam 
surround, 56 oz. magnet. 
2 -1/2 ", 2 layer voice coil. 
150 watts RMS, 210 watts 
max. 4 ohm. fs = 23.5 
Hz, QTS -.33, VAS- 17.9 

cu ft. SPL = 94.8 dB 1W/ 
IM. Net weight: 15 lbs. 

#290 -180 $43.50 
(1 -3) 

TITANIUM COMPOSITE 
TWEETER 

Tiarem, is deposited on a polymer 
dmte to combine the advantages of 
bath has and soft dome 
technologies. 8 ohm. Fero fluid 
cooled voice coil. fs = 1200 Hz, 

MI= 90 dB 1 W /1M. 50 watts RMS. 
70 watts max. 4" round. Polydax 
pan #DTW 100T125. 

#270 -047 
$27.50 
(1 -9) 

$24.80 
(10 -up) 

- 

$39.80 
(4-up) 

GRILL FRAME KIT 
With this kit you 
can make speaker 
grill frames up to 
30" x 40 ". Kit 

includes 4 comer 
pieces, 2 "T" 

brackets, and 7 

frame bars. Grill 
mounting kit 
included. 

#260 -333 
$8.50 $7.80 
(1 -9) (10 -up) 
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Electronics Library 
To obtain additional information on the books 
und publications covered in this section from 
the publisher. please circle the item'.. code num- 
ber on the Free Information Card 

discussed in detail, as are the various parts 
that make up each system, including the 
capstan, loading, iris, focus, control, and 
zoom motors. The book also explains how 
to remove panels and components, and 
how to solve power, battery, recording, play- 
back, viewfinder, video, sound, and AC- 
adapter problems. 

Camcorder Maintenance and Repair is avail- 
able for $16.95 from TAB Books Inc., Blue 
Ridge Summit, PA 17294 -0850; Tel. 1 -800- 
233 -1128. 

CIRCLE 98 ON FREE INFORMATION CARD 

CAMCORDER MAINTENANCE 

AND REPAIR 

by Hamer L. Davidson 

Written for everyone who owns a camcor- 
der, this book explains how camcorders 
work, how to keep them in good working 
order, and how to make simple repairs. Only 
a few tools are needed, and no electronics 
expertise is required. By following the easy - 
to -read text and clear block diagrams, even 
a novice can confidently maintain and re- 
pair his camcorder, from simple head clean- 
ing to motor replacement. The author 
points out those problems that are too com- 
plex to be attempted at home, and recom- 
mends professional repairs in those cases. 

The book first explores the basics: Dif- 
ferent formats -VHS, Beta, and 8mm- 
and their offshoots -Super -VHS, VHS -C, 
Super 8, etc. -are explained. Camera spec- 
ifications, simple operating procedures, 
safety and service precautions, pointers on 
reading the owner's manual, and battery- 
saving tips are also presented up front. 

For basic troubleshooting, an explanation 
of how to use a digital multimeter to check 
the diode, transistor, and IC components 
is presented. 

Building upon those basics, the author 
goes on to explain clean -up, lubrication, 
videocassette selection, and battery care. 
The camera system and VCR system are 

COMPONENTS CATALOG 

from Arrow Electronics, Inc. 

This comprehensive sourcebook provides 
one -stop shopping with more than 450 
pages of electronics parts and accesso- 
ries. The catalog is divided into the follow- 
ing categories: Cabinets & Enclosures; Ca- 
pacitors & Filters, Connectors, Sockets, Ter- 
minal Blocks & Accessories; Fans & Mo- 
tors; Fuses & Circuit Breakers; Hardware, 
Batteries & Tools; Indicator Lights, Lamps 
& Optoelectronics; Meters, Test Equipment 
& Instruments; Power Supplies; Relays; Re- 
sistors, Potentiometers & Dials; Semicon- 
ductors, Microprocessor & Microprocessor 
Crystals; Solder & Solder Equipment; 
Switches & Knobs; Transformers & 

Chokes; and Wire & Cable. Over 100,000 
different part numbers from more than 90 
leading manufacturers are listed. Detailed 
photographs and illustrations accompany 
the product descriptions, and four different 
cross -reference indexes provide quick ac- 
cess to the needed components. 

Catalog Division: Volume 2 is available for 
$25.00 from Arrow Electronics Inc., 25 Hub 
Drive, Melville, NY 11747; Tel. 1- 800 -93- 
ARROW. 

CIRCLE 101 ON FREE INFORMATION CARD 

propagation, and aeronautical utility moni- 
toring; and an explanation of key terms 
and concepts to help the reader under- 
stand commercial aircraft -to- ground com- 
munications and messages. It offers de- 
tailed explanations and frequencies for 
major world air route areas; shortwave fax 
stations; civil aviation and Civil Air Patrol; 
the U.S. Drug Enforcement Agency; 
NASA; Coast Guard Search and Rescue; 
U.S., Canadian, and other world air forces. 

AERONAUTICAL 
COMMUNICATIONS 

HANDBOOK 
H. F. EDITION 

Robert Etvu s 

Directions are given on how to submit re 
ception reports and QSL aircraft and 
ground stations. The book includes master 
frequency lists (including confirmed serv- 
ices and stations) of over 500 active moni- 
tored frequencies. 

The Aeronautical Communications 
Handbook: HF Edition is available for 
$19.95 plus $1.00 shipping from Universal 
Radio, 1280 Aida Drive, Reynoldsburg, 
OH 43068; Tel. 800 -431 -3939. (In Can- 
ada, the book costs $25.00 plus postage, 
and can be ordered from Ontario DX As- 
sociation, P.O. Box 161, Station A, Willow - 
dale, Ontario, M2N 5S8.) 

CIRCLE 102 ON FREE INFORMATION CARD 

THE AERONAUTICAL COMMUNICATIONS 
HANDBOOK: HF Edition 

by Robert E. Evans 

The exciting hobby of monitoring aeronau- 
tical radio communications includes tuning 
into conversations between commercial air- 
liners and ground facilities on all five conti- 
nents, following the Concorde's flights to 
and from Europe, monitoring the progress 
of Russian Aeroflot flights working Cuba in 
Morse code, and deciphering the RTTY 
messages of the Aeronautical Fixed Tele- 
communication Network. Veteran DX -er 
Robert Evans covers all that and more in 

this guide to aeronautical communications. 
The book is organized by topic with indi- 

vidual frequency lists. It includes a com- 
prehensive introduction to shortwave, 

EASY DOS IT! 

and HARD DOS IT! 

by Ron Bauer 

These two books comprise the "Learn In A 
Day Way" series of DOS instructional ma- 
terial for new computer owners -almost 
all of whom need some help getting started 
with MS -DOS. They are easy -and even 
fun-to read, and include examples, short- 
cuts, and tips designed to take the mystery 
and frustration out of learning to use DOS. 

Easy DOS It! teaches the "Essential 
Eleven" DOS commands in a step -by -step 
format that readers can follow at their own 
pace. It shows three different ways to boot 
up, easy ways to format and copy disks, 
and other basic information. Hard DOS It! 
is the follow -up book, written for those 
who have hard -disk drives. It teaches be- 
ginners to use hard -disk directories in an 
easy -to- understand way, using only eight 
commands in addition to the eleven pre- 
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sented in the first book. It covers how to 
prepare disks and copy files, and explains 
subdirectory commands, back -ups, and 
batch files. 

Easy DOS It! and Hard DOS It! are avail- 
able for $5.00 each, plus shipping and 
handling, from The Easy Way Press, P.O. 
Box 12041, Birmingham, MI 48012; 
Tel. 313 -651 -9405. Quantity discounts are 
available. 

CIRCLE 103 ON FREE INFORMATION CARD 

PRECISION RF POWER METERS 

from Bird Electronic Corporation 

This full -color brochure provides complete 
details about Bird Electronics' high -accu- 
racy, laboratory- grade, directional RF power 
meters, models 4420 and 4421, which offer 
wide power and frequency -input ranges and 
modular configuration for flexibility and ex- 
pansion. The catalog also introduces the 
company's "smart" Power Sensors, com- 
panions to the meters, each with wideband 

rhodeu9nedammpan 
eora m orr9e dm oi rno 

co.ermerermmren 
A. measure pvaar dI m-ry i 

calibration profile in non -volatile memory 
and the ability to automatically correct read- 
ings. The 6 -page brochure includes a de- 
scription of Bird's model 4029 power sen- 
sor calibrator as well. 

The RF Power Meter brochure is free to 
qualified service establishments, labs, RF 
engineers, and buyers from Bird Electronic 
Corp., 30303 Aurora Road, Solon, OH 
44139; Tel. 216- 248 -1200. 

CIRCLE 104 ON FREE INFORMATION CARD 

LABORATORY AUTOMATION USING 

THE IBM PC 

By Stephen C. Gates 

with Jordan Becker 

Combining the hardware and software as- 
pects of laboratory automation, this book 
fully explains what is involved in interfacing 
a scientific or industrial instrument to a 

computer. It shows how to attach a com- 
puter to an instrument, control the instru- 

CABLE -TV 
, 

OR BEAT AE A LE 
E 

PRICES! 
WW 

WEEp RETAH OR O 

ADVERTISED 
.,.- 

BONANZA! 
ITEM UNIT MORRE 

HAMLIN MCC. 300036 CORDED HEMOI E CONVERT ER( Ch t(nlyi 2900 1000 
PANASONIC WIRELESS CONVERTER lour best buy) 9800 7900 

STAR GATE 2000 88 00 69 00 

' JERROLD 400 COMBO 169 00 11900 

JERROLD 400 HAND REMOTE CONTROL 29 00 18 00 

' JERROLD 450 COMBO 199 00 139 00 

' JERROLD 450 HAND REMOTE CONTROL 2900 18 00 

JERROLD SB- ADD -ON 9900 6300 
' JERROLD SB- ADD -ON WITH TRIMODE 10900 7500 
'M -35B COMBO UNIT (Ch 3 output only, 9900 7000 
'M -35 B COMBO UNIT WITH VARISYNC 10900 7500 

' MINICODE IN -121 9900 6200 
' MINICODE IN -121 WITH VARISYNC 10900 6500 
' MINICODE VARISYNC WITH AUTO ON -OFF 145 00 105 00 

ECONOCODE Immlcode substitute 69 00 42 00 

ECONOCODE WITH VARISYNC 7900 4600 
'MLD- 1200 -3 ICE 3 output) 9900 6200 
"MLD -1200.2 (Ch 2 output; 9900 6200 
'ZENITH SSAVI CABLE READY 175 00 125 00 

INTERFERENCE FILTERS ICh 3 only, 2400 1400 

EAGLE PD -3 DESCRAMBLER ICh 3 output Dilly 1 1900 65 00 

'SCIENTIFIC ATLANTA ADD -ON REPLACEMENT DESCRAMBLER 11900 8500 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code #593 -D forb'ds us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

DI cAcc ODIKIT 

SUBTOTAL 
Shipping Add 
$3.00 per unit 
COD & Credit 

Cards - Add 5% 
TOTAL 

Name 

Address 

State Zip 

Cashier's Check Money Order 

Acct # 

Signature 

FOR OUR RECORDS: 
DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under penalty of penury 
that all products purchased, now and in the future, will only be used on cable TV systems with proper 
authorization from local officials or cable company officials )n accordance with all applicable federal and 
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL 
PENALTIES FOR UNAUTHORIZED USE. 

City 

Phone Number ( 

COD Visa Mastercard 

Exp. Date 

Dated' Signed 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. # P -1 RESEDA, CA 91335 

(818) 716 -5914 No Collect Calls (818) 716 -5140 
IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make and model # of the equipment used in your area. Thank You 
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ment, collect data from it, analyze the data, 
and present the data in a useful fashion. 
The book includes examples to guide the 
reader, and comes with The Scientific Rou- 
tines Disk," which contains all of the 
programs listed in the text and allows the 
reader to try out and modify the software 
immediately. 

After an introductory overview of labora- 
tory automation and IBM PC's, the book 
covers both the theory and application of 
digital -to-analog converters, which are often 
used to synthesize analog signals that con- 

SPEPH CGATESwrtx R71tOANBBCKER 

LABORATORY 
AUTOMATION 

usa IBM' PC 

trol devices such as recorders and oscillo- 
scopes. Analog -to- digital converters are 
also covered, followed by discussions of 
noise -detection and -reduction techniques, 
digital input and output, IEEE -488 GPIB 
interfaces, serial communications, timers 
and counters, and coordinated data collec- 
tion and control. A full section on data anal- 
ysis includes software, and covers peak 
detection and digital image processing. Ad- 
vanced techniques such as local -area net- 
works are also explored in detail. 

Laboratory Automation using the IBM PC 
is available for $36.00 (hardcover) and 
$18.00 (paperback) from Prentice Hall, 
Englewood Cliffs, NJ 07632. 

CIRCLE 99 ON FREE INFORMATION CARD 

SCANNER CATALOG 

from Universal Shortwave Radio 

Covering a broad range of items for the 
VHF -UHF monitoring enthusiast, catalog 
No. 89 -06 features a full line of both port- 
able and base scanners. Antennas, head- 
phones, books, and accessories are also 
included in its 24 pages. Some items of 
particular interest are the Icom R -9000 
"DC to daylight" communications receiver, 
a new line of Regency hand -held scan- 
ners, and the Kenwood RZ -1 wideband 
12 -VDC receiver that covers the range of 
0.5 -905 MHz. 

The Scanner Catalog No. 89 -06 is avail- 
able for $1.00 (or 3 IRC's) or is free with 

any purchase from Universal Shortwave 
Radio, 1280 Aida Drive, Reynoldsburg, 
OH 43068. 

CIRCLE 105 ON FREE INFORMATION CARD 

LIGHTING EFFICIENCY APPLICATIONS 

edited by Albert Thurman, P.E., C.E.M. 

Including contributions from experts in the 
field, this book guides the reader through 
the design, specification, and application 
of state -of- the -art lighting systems, which 
can reduce building operating costs by as 
much as 50% when compared to tradi- 
tional or outdated systems. It offers many 
examples and case studies that illustrate 
efficient lighting designs for new facilities 
and for retrofit applications. 

The opening chapter provides an over- 
view of lighting design. The book provides 
an assessment of reflectors and other new 
devices on the market, with guidelines to 

LIGHTING 
EFFICIENCY 

APPLICATIONS 

help the reader evaluate manufacturers' 
claims and achieve the best results. It pre- 
sents methods for achieving the highest 
efficiency lighting through the proper 
matching of fluorescent lamps with solid - 
state ballasts. The book also examines 
the effective use of lighting controls, and 
using microcomputer software for lighting 
design. 

Lighting Efficiency Applications is avail- 
able in hardcover for $58.00 from Pren 
tice -Hall, Inc., Englewood Cliffs, NJ 
07632. 

CIRCLE 99 ON FREE INFORMATION CARD 

IMPEDANCE MATCHING 

work at the line input. This 200 -page book 
covers the basics of transmission lines and 
how they function as circuit elements. It 

shows readers how to use the Smith Chart 
to develop even the most complex match- 
ing network. Impedance- matching tech- 
niques are explored, and the book dis- 
cusses how to match over a band of fre- 
quencies and other matching solutions. It 

also describes the construction of an over- 
lay tracing box. 

Antenna Impedance Matching is available 
in hardcover for $15.00 (plus $2.00 ship- 
ping and handling; $3.50 U.P.S.) from 
ARRL, 225 Main Street, Newington, CT 
06111. 

CIRCLE 106 ON FREE INFORMATION CARD 

ELECTRONIC PROJECTS FOR YOUR 

COMMODORE 64 AND 128 

by John lovine 

Eleven projects that will enhance the per- 
formance and value of Commodore PC's 
are presented in this book. The projects, 
each costing under $65, cover all levels of 
complexity, ranging from a simple LED in- 
terface for the user port to a full- featured 
digital camera. By teaching skills and con- 
cepts as well as providing building instruc- 
tions, the book gives readers a firm foun- 
dation in designing as well as in building 
techniques. No prior electronics experience 
is assumed or necessary. 

The book covers such subjects as analog - 
to- digital conversion, subliminal communi- 
cations, appliance control, monitoring, 
and fractals. The projects include a speech 
synthesizer and a speech- recognition pro- 
gram; a digital oscilloscope; an automatic 
ventilation control; heat, light, and toxic - 
gas sensors; and a digital audio record/ 
playback unit. 

Electronic Projects for Your Commodore 
64 and 128 is available for $15.95 from 
Tab Books Inc., Blue Ridge Summit, PA 
17294 -0850; Tel. 1- 800 -233 -1128. 

CIRCLE 98 ON FREE INFORMATION CARD 

by Wilfred N. Caron 

The American Radio Relay League 
(ARRL)'s new publication addresses the 
question of how to select the right antenna. 
A properly matched antenna as the termi- 
nation for a line minimizes feed -line losses 
and eliminates the need for a matching net- 

THE SCANNER LISTENER'S HANDBOOK: 
How to Hear More on Your Scanner Radio 

by Edward Soomre, N1BFF 

The 25- to 2,000 -MHz frequency range is 
so broad, and today's state -of- the -art scan- 
ners and receivers can cover such large 
portions of it, that it's difficult for scanning 
enthusiasts to learn where to tune for spe- 
cific types of transmissions. This handbook 
is written to help listeners find their way 
around those bands. It lists and defines 
the various services that use those frequen- 

(Continued on page 12) 
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One -of -a -kind training lets you explore the technology that's rapidly shrinking our world 

Now! Prepare for a money- making 
new future in tele conimunicafions-today's 

high- growth electronics career field 
With NR! training 

you build a com- 
plete telecom- 
munications 
system. 

Go on line to "talk- 
your NR/ Instructor, 

take final exam by 
computer link. 

Now you can get a fast start 
in an exciting career as today's 
in -demand telecommunications 
technician with NRI's new at -home 
training. Experience firsthand the 
power and excitement of telecom- 
munications electronics as you build 
your own telecommunications system 
and become part of NRI's exclusive 
operating network, interacting with 
your instructors, fellow students, and 
even industry experts. 

Some of today's hottest jobs in electronics are 
in telecommunications, where the explosion 
of new technologies is transforming the 
worldwide computer and telephone network 
into a multibillion dollar high -tech hotline for 
new communications services. 

Fax ... fiber optics ... satellites . 

microwaves ... voice messaging ... telecon- 
ferencing... electronic mail ... these and 
other futuristic communications services are 
making it possible for voice, video, and data 
messages to travel instantly across the country 
and around the world -and create unlimited 
opportunity for you as today's trained 
telecommunications technician. 

Now NRI's ready to get you started 
with hands -on training built around an IBM 
XT- compatible computer, modem, breakout 
board, telephone, fiber optics lab, and 
communications software you train with 
and keep. 

Complete coverage of the latest advances 
in telecommunications technology 

prepares you to succeed 

Your training starts with an exciting 
hands -on introduction to the fundamental 
electronics at the heart of today's telecom- 
munications technology. Using the specially 
selected equipment and test instruments 
included with your course, you actually 
build and experiment with the wide range 
of analog and digital circuits found in 
advanced telecommunications systems. 

You move on to learn about satellite 
and cellular technologies, analog and digital 
switching systems, electronic telephone 
products and networks, voice, video, and 
data services, and more. From the ins and outs 
of a variety of residential telephones to the 
inner workings of centrex systems and PBX 
products ... from the widespread digital 
applications of today's local area networks 
(LANs) to the voice, video, and data services 
of tomorrow's integrated services digital 
networks (ISDNs), you cover the complete 
range of telecommunications technology. But 
your NRI training doesn't stop there. 

Hands -on experience with your own 
telecommunications system gives you 

real -world, in- demand skills 

At just the right moment in your training, 
you receive your Packard Bell computer - 
yours to train with and keep. Step -by -step, 
through a series of carefully planned 
demonstrations and r. experiments, you 
transform your corn - 
puter into a state -of- 
the -art telecommu- 
nications device, 
complete with modem 
and dedicated commu- 
nications software. 

You use your 
system to go on line 
and "talk" to your 
instructor, take your 
final exam via com- 
puter link, correspond 
with other students, 
and access information 
services anywhere in 
the country for on -line 

NJ news, weather, sports encyclo- 
pedias, newsletters, catalogs, and user groups. 

In no time at all, you have a complete 
understanding of the telecommunications 
technology that's taking the world by storm. 
And better yet, you have a head start on a 

money -making new future as today's fully - 
trained telecommunications technician. 

Send today for 
your FREE 100 -page catalog 

NRI's 100 -page, full -color catalog describes 
every aspect of NRI's hands -on training in 
Telecommunications Technology, as well as 

at -home training in microcomputers, elec- 
tronic music, security electronics, robotics, 
and other high -tech career fields. Send today 
for your FREE copy! 

If the coupon is missing, write to NRI 

School of Electronics, McGraw -Hill Continuing 
Education Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 

IBM is a registered trademark of International Business Machines 

Corporation 

School of 
Electronics 

McGraw -Hill Continuing Education Center 
4401 Connecticut Avenue, NW Washington, DC 20008 

IJ CHECK ONE FREE CATALOG ONLY 

Telecommunications Technology 
Computers and Microprocessors 

Robotics Technology 

TVNideo /Audio Servicing 

Electronic Music Technology 

ti : .11 
Y 

Security Electronics 

Cellular Telephone 

Computer Programming 
Basic Electronics 

Name =please print) 

Address 
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Electronics Library 
(Continued from page 8) 

cies, and matches each one with its as- 
signed bands. Listings are provided both 
alphabetically and in sequential order from 
25 to 2100 MHz. 

The book provides more than just list- 
ings, however. Also covered are scanner 
basics -with an overall introduction to the 
hobby, explanations of the various types of 
equipment available, and detailed descrip- 

The 
Scanner 
Listener's 
Handbook 

How to Hear More on 
Your Scanner Radio 

tions or more than 55 models. Discussions 
on antenna, coaxial cable, accessories, com- 
puter- controlled monitoring, two -way radio 
systems, and monitoring laws are included. 
Listeners will also find valuable information 
in the appendixes, which list equipment man- 
ufacturers, sources of frequency directo- 
ries, periodicals, CTCSS tones, scanner 
clubs, and coaxial -cable charts. 

The Scanner Listener's Handbook: How 
to Hear More on Your Scanner Radio is 
available for $14.95 (plus $2.00 shipping 
and handling) from Tiare Publications, P.O. 
Box 493, Lake Geneva, WI 53147. 

CIRCLE 107 ON FREE INFORMATION CARD 

1990 COMPUTER- RELATED CATALOGS 

from Radio Shack 

The pages of Radio Shack's three computer - 
related catalogs for 1990 are filled with de- 
scriptions of personal computers, printers, 
peripherals, software, and accessories for 
the home, home -office, education, and busi- 
ness environments. 

The 1990 Tandy Computer Catalog 
features a wide selection of desktop and 
portable computers, printers, and periph- 
erals. Four PC's based on the Intel 386 
microprocessor are offered, and new 
products include the 25 -MHz Tandy 4025 
LX and 20 -MHZ Tandy 4020 LX com- 
puters, which provide high -speed perform- 
ance, "Smart Drive" hard drives utilizing in- 
tegrated controllers, and industry- standard 
compatibility. 

The 1990 Radio Shack Educational Prod- 

ucts Guide contains 31 pages of products 
specifically designed to enhance classroom 
curricula and aid administrative functions. 

More than 900 software titles from lead- 
ing software publishers are featured in the 
1990 Express Order Software Buyer's 
Guide. The 87 -page catalog contains pro- 
grams for MS -DOS, XENIX, TRSDOS, Mi- 
crosoft Windows, and MS -OS /2 operating 
systems, as well as titles for Tandy's popu- 
lar Color Computer family and portables. 

All three 1990 computer- related catalogs 
are available at no charge at more than 
7,000 Radio Shack Computer Centers 
nationwide. 

CIRCLE 108 ON FREE INFORMATION CARD 

ANALOGUE AND DIGITAL SIGNAL 
PROCESSING AND CODING 

by P.M. Grant, C.F.N. Cowan, B. Mulgrew, 

and J.H. Dripps 

Based on an industrial course given by the 
Electrical Engineering Department at Ed- 
inburgh University in the U.K., this book 
covers signal processing and coding from 
a practical point of view. It explains basic 
techniques such as Laplace and z- trans- 
forms, Fourier transforms, sampling theory, 
and time -domain analysis. The design of 
both finite and infinite impulse -response fre- 
quency filters is discussed, along with such 
subjects as spectral estimation and coding 
techniques. The practical aspects of signal 
processing -including analog and digital im- 
plementations and the use of matched fil- 
ters in radar and communications -are also 
included. The book is fully illustrated and 
contains tutorial sections and chapter sum- 
maries to aid the learning process. A glos- 
sary of technical terms is also included. 

Analogue and Digital Signal Processing 
and Coding is available for $21.75 (Mas- 
terCard and Visa only) from Chartwell- 
Bratt Publishing and Training Ltd., Old Or- 
chard, Bickley Road, Bromley, Kent, BR1 
2NE, United Kingdom. 

CIRCLE 109 ON FREE INFORMATION CARD 

For easy access to the information it con- 
tains, the book is divided into eight chap- 
ters, each addressing a major subject area 
such as drawing, editing, viewing, utilities, 
and 3D. Those chapters are each divided 
into three sections -a how -to part, tips and 

shortcuts, and AutoLISP programs. The 
book is extensively indexed, both alpha- 
betically and numerically, to further help 
readers find the information they need. 

While it was written for users of IBM-PC - 
compatible computers and AutoCAD re- 
lease 10, more than 90% of the routines 
included can be used on a Macintosh, and 
many of the tips work with releases as early 
as Version 2.6. The book includes two free 
updates that will contain additional, previ- 
ously unpublished, up -to- the -minute tips. 

1000 AutoCAD Tips & Tricks is available 
for $24.95 from Ventana Press, P.O. Box 
2468, Chapel Hill, NC 27515. 

CIRCLE 110 ON FREE INFORMATION CARD 

PARTS CATALOG 

from DC Electronics 

Containing a full line of parts and accesso- 
ries, this 50 -page brochure includes list- 
ings of batteries and holders, kits and pro- 
jects, sockets, switches, cabinets and en- 
closures, capacitors, diodes, rectifiers, re- 
sistors, LED's, transistors, computer ac- 
cessories, hardware, and IC's. Several 
new products are featured as well, includ- 
ing a fiber -optics projects kit, instrument 

1000 AUTOCAD TIPS AND TRICKS 

by George O. Head and Jan Doster Head 

Organized by level of complexity, this book 
will help professionals to improve their 
productivity with techniques and shortcuts 
for almost every AutoCAD command and 
feature. The information -packed reference 
provides hundreds of drawing and editing 
tips, 3D shortcuts and enhancements, and 
more than 300 working AutoLISP programs. 
Many of the pointers do not appear in 
the AutoCAD manual, and some 200 -odd 
tips have never been published before. 

"Every time I turn my buck it welds 
my lunchbox to the bench." 
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cases, image film for making PC boards in 

copiers, and plastic enclosures. 

The 1989 Parts Catalog is available free 
upon request from DC Electronics, P.O. 
Box 3203, Scottsdale, AZ 85271 -3203; Tel 

1- 800 -423 -0070. 

CIRCLE 112 ON FREE INFORMATION CARD 

IT'S FUN! 

from Heath Company 

This 20 -page catalog, offered as a promo- 
tional aid for Heath's line of hobby -kit prod- 
ucts, features electronic projects and 
educational courses for hobbyists of all 
ages and skill levels, It contains everything 
from basic beginner kits like a soil -mois- 
ture probe or home intercom to more chal- 
lenging construction projects like a porta- 
ble 9 -inch television and a digital weather 
computer. Heathkit/Zenith home -study ed- 
ucational courses, including a Novice 
amateur -radio -license course and a basic 
electricity course, are also fully described 
in the booklet. 

It's Fun! is available at full -line hobby shops 
and science stores nationwide. (Dealers 
and store owners can obtain further infor- 
mation by contacting Heath Dealer Sales, 
Benton Harbor, MI 49022.) 

CIRCLE 113 ON FREE INFORMATION CARD 

nological advances that can be used to ex- 

ploit security weaknesses. 
The book's three major objectives are to 

explore the security techniques that will be 

available in the 1990's, to explain how to 
analyze existing systems in terms of their 
security, and to survey the safeguards that 
can be implemented to secure computer 
and communications systems. It focuses 
on establishing a comprehensive and ef- 

fective security program, based on a sys- 

tematic selection of cost -effective security 
measures. The many available options are 

described in detail, including hardware de- 

vices, software strategies, mathematical ap- 

proaches, and protective techniques. Six 

key problem areas are discussed- physi- 
cal, personnel, regulatory, hardware, soft- 
ware, and network security. The book in- 

cludes several case studies that illustrate 
the issues involved. 

Computer and Communications Security: 
Strategies for the 1990s is available in hard- 

cover for $44.95 from McGraw -Hill Book 
Company, 11 West 19th Street, New York, 

NY 10011; Tel. 1- 800- 2- MCGRAW. 

CIRCLE 96 ON FREE INFORMATION CARD 

COMPUTER & COMMUNICATIONS 

SECURITY: 
Strategies for the 1990s 

by James Arlin Cooper 

A major challenge facing businesses, gov- 
ernment agencies, and educational 'nstitu- 
tions is how to protect their computer and 
communications systems from potential 
threats from such sources as hackers, crim- 

McORAW'H111 
COMaOMIAT7Ons 

scRlEs 

Anthill COMP 

Computer 
& commu- 
nications 
Security 
Strategiestorthe 1990s 

coals, disgruntled employees, and espio- 
nage agents. Problems ranging from soft- 
ware viruses and malfunctions to natural 
disasters are discussed, along with tie tech- 
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FAX/ANSWERING MACHINE 

Combining a facsimile machine, a tele- 
phone, a desktop copier, and a telephone - 
answering machine in one compact, light- 
weight unit, Toshiba's 3600 offers users a 
wide selection of phone and fax features. 
The G2- and G3- compatible model 3600 
has a built -in handset for voice conversa- 
tions and can store up to 30 facsimile and 
30 telephone numbers for automatic speed 
dial. Ten of those numbers can be accessed 
with single -touch memory buttons. The ma- 
chine also features a two -line LCD, pause, 
on -hook dialing capability, simple and delay 
polling, and delay send. Up to ten pages 
can be fed automatically while the machine 
is unattended, and a 16 -level gray scale is 

provided for sending clear half -tones or pho- 
tos. A "voice- confirmation -request" function 
lets both sender and receiver talk after a 

fax message is sent. 
A full- featured voice -activated telephone - 

answering device is built into the 3600. The 
answering machine has a digital outgoing 
announcement and a 30- minute incoming - 
message microcassette. Calls can be re- 
trieved from any touchtone telephone, and 
other remote features include announce- 
ment change, on and off, fast forward and 
rewind, and toll saver. 

The 3600 facsimile with answering ma- 
chine has a suggested retail price of 

$1695.00. For additional information, con- 
tact Toshiba America, Inc., Telecommuni- 
cation Systems Division, 9740 Irvine Blvd., 
Irvine, CA 92718. 

CIRCLE 75 ON FREE INFORMATION CARD 

STEREO -TV ACCESSORY 

If you've experienced problems getting the 
optimal audio from your stereo television, 
PowerPak from NHT, which lets you con- 
nect full -range hi -fi speakers to a TV, might 
be the solution. The PowerPak overcomes 
the limitations of built -in amps and speak- 
ers, giving video sound the depth of high - 
quality audio. It can accept signals directly 
from speaker terminals, the headphone 
jack, or audio -line outputs, while allowing 
all the TV's controls -including the remote - 
to function normally. 

The universal input interface does not 
degrade the signal. Total power output ex- 

ceeds 40 watts, and response and distor- 
tion specifications are better than for most 
conventional audio gear. The PowerPak can 
also serve as a surround -sound amp, or 
can be combined with a portable CD player 
and a pair of speakers to create a high - 
performance, low -cost audio system. 

The PowerPak universal input interface 
has a suggested retail price of $129.00. 
For further information, contact Now Hear 
This, Inc., 537 Stone Road, Building E, Be- 
nicia, CA 94510. 

CIRCLE 76 ON FREE INFORMATION CARD 

RADAR DETECTOR 

Billed as the "industry's smallest three - 
band radar detector," the Ultima 3 from Fox 
Marketing detects X, K, and KA bands. It 

weighs in at just 4 ounces and measures 
35/6 inches deep by 23/16 inches wide by 
11/16 inch high. 

The superheterodyne radar detector fea- 
tures a 5 -LED signal- strength meter, a 3- 
position city /highway /extended -range sen- 
sitivity switch, and separate dark and mute 
modes. Reception frequencies are 10.525, 
24.150, and 34.360 GHz; bandwidth is 200 
MHz. The Ultima 3 comes with a carrying 
case, coiled and straight power cords, and 
a suction -cup windshield -visor mounting 
bracket. 

The Ultima 3 three -band radar detector 

has a suggested retail price of $279.95. 
For more information, contact Fox Market- 
ing, 1747 Cattlemen Road, Sarasota, FL, 
34232. 

CIRCLE 77 ON FREE INFORMATION CARD 

ANALOG MULTIMETERS 

Goldstar Precision recently introduced its 
line of analog multimeters to the American 
market. The AM -201 (pictured) and the AM- 
1001 each execute five functions and have 
pivot- and jewel- screw- mechanism meter 
movements. The AM -201 has diode pro- 
tection, and the AM -1001 has both fuse 
and diode protection. 

The model AM -2001 performs six func- 
tions and features continuity checking with 
audible alarm, fuse and diode protection, 
and a battery checker. It offers jewel- screw- 
mechanism meter movement and a mir- 

rored scale. Specifications for the AM- 
2001 are 20K- ohms /VDC and 8K -ohms/ 
VAC sensitivity and current up to 10A DC. 

Suggested retail prices for the AM -201, 
AM -1001, and AM -2001 are $14.95, $19.95, 
and $24.95, respectively. For more infor- 
mation, contact, Goldstar Precision, 13013 
East 166th Street, Cerritos, CA 90701. 

CIRCLE 78 ON FREE INFORMATION CARD 

AMIGA TRACKBALL 

The first precision trackball for the Corn - 
modore Amiga, the AmTRAC from Micro - 
Speed, is a cost -effective alternative to 
the standard mouse for graphic applica- 
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Lions. With finger -tip control and a large 
tracking surface, it offers high pointing res- 
olution and precise control. Becat.se it 

doesn't come in direct contact with the work 
surface, the device requires virtually no 

cleaning. 
AmTRAC is a direct plug -in replacement - no software installation is required -for 

the mouse on Commodore Amiga 500, 

2000, 2000H, and 2500 computers. The 
4112 -inch AmTRAC is controlled with three 
buttons located directly above the track- 
ball. The left and right buttons perform the 
normal pointing operations of a standard 
Amiga mouse. The center cursor drag -lock 
button toggles the cursor drag lock on and 
off, eliminating the need to hold down a 

button to drag the graphics cursor. An illu- 

minated drag -lock indicator shows when 
that function is activated. 

The AmTRAC trackball has a suggested 
retail price of $99.00. For more informa- 

tion, contact MicroSpeed, Inc., 55 South 
Market Street, Suite 1660, San Jose, CA 
95113 -2327. 

CIRCLE 79 ON FREE INFORMATION CARD 

M O R E T H A N 

Most Accurate Clock by 
Heathkit 
Discover the world's most accurate 

time piece plus a large assortment of 

other electronic products in your 
FREE Heathkit Catalog. It's filled with 

both kit and ready -to -use home 

theater components, weather sta- 

tions and amateur radio products, along with kit 

laptop computers and a wide variety of self -study courses for the novice or seasoned 

electronics enthusiast. Order your FREE Heathkit Catalog today. Time's a wasting! 

1- 800 -44 -HEATH 
(1- 800 -444 -3284) 

Name 

Address 

Send to: Heath Company, Dept.1 07-854 
Benton Harbor, Michigan 49022 

State Zip 

A subsidiary of Zenith Electronics Corporation 

CERCLE 15 ON FREE INFORMATION CARD 

HAM LICENSE COMPUTER COURSE 

The MFJ Theory Tutor is a different type of 

study aid for those who plan to take any 
level of the FCC licensing exams for ham - 
radio operators. Rather than the usual hand- 

book or training class, Theory Tutor is an 

IBM -compatible software package that is 

tailor -made for studying ham radio. 
It contains the FCC question pool, which 

can be pulled up for review in whatever 

J Theory Tutor 

-t 
MfJ tntorpriur 
PO Box 494 
Mississippi Stat., MS 

,651 32'3 -5959 39762 
Press any key to continue --* 

Press H for Hrip 

order best fits the students needs. Every 
question can be reviewed, or specific areas 
of study can be reviewed individually. Users 

can try taking sample tests on screen, or 
can print out the tests. Each study session 
is automatically saved and can be retrieved 
at any time. Theory Tutor offers excellent 
graphics with appropriate questions, com- 
plete scoring analysis, color- change options, 

and an on -line calculator. Explanations are 
provided for difficult questions. 

The MFJ Theory Tutor is available for 

each license class: Novice (MFJ- 1610), 
Technician (MFJ- 1611), General Class 
(MFJ -1612), Advanced (MFJ- 1613), and 

Extra (MFJ -1614) for $29.95 each. For ad- 

ditional information, contact MFJ Enter- 
prises, Inc., P.O. Box 494, Mississippi State, 
MS 39762; 800-647-1800. 

CIRCLE 80 ON FREE INFORMATION CARD 

HIGH -END CD PLAYER 

Incorporating Kenwood's exclusive Digital 
Pulse Axis Control (DPAC), the DP -8010 
compact -disc player provides an "almost 
three -dimensional" delivery to the digital for- 

mat. DPAC, a process in which the digital 
bitstream is realigned prior to analog con- 

version, increasing the fidelity and virtually 
eliminates "jitter." 

The player's digital delivery is further 
enhanced by twin -quartz PLL circuitry with 

8 -times oversampling -which improves ste- 
reo imaging and high- frequency response, 
and minimizes the need for analog filters - 
and 18 -bit linear dual digital -to- analog con- 
verters that assure the necessary linearity. 
A linear motor mechanism with a low cen- 

ter of gravity is used to move the laser pick- 
up across the disk, allowing rapid track ac- 

cess and greater tracking stability. 
The DP -8010 offers optical and coaxial 

direct digital output, and a vibration- insula- 
tion system. A full range of convenience 
features include a remote control, an easy - 
to -read display on the face of the player, 
random program memory, and 20 -track di- 

rect access. 
The DP -8010 compact -disc player has a 

suggested retail price of $650.00. For fur- 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


16 

New Products 

ther information, contact Kenwood USA 
Corp, 1315 East Watson Center Rd., Car- 
son, CA 90745. 
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MINI BATTERY TESTER 

If you always have lots of batteries around, 
but are never sure how much life they've 
got in them, Carter Craft's model 34 -148 
mini universal battery tester could help solve 
the problem. Designed to help you save 
money by not discarding live batteries, the 

tester checks the available power in all types 
of batteries -"D,' "C,' "AA," "AAA," "N," 
9 -volt, and button cells. Measuring just 
2 x 2 x 7/8 inches, it fits easily into a shirt 
pocket, briefcase, or tool kit. 

The 34 -148 mini universal battery tester 
has a suggested retail price of $9.95. For 
more information, contact Carter Craft, Inc., 
1926 7th Street, Box 5185, Rockford, IL 

61125. 
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sweep operation for waveform photogra- 
phy, and z -axis input for blanking or inten- 
sified markers. 

The model 9106 oscilloscope- complete 
with operator's manual, tilt stand, two switch - 
able x 1 /REF/ x 10 probes, and a three - 
year warranty -is priced at $1290.00. For 
more information, contact Beckman Indus- 
trial Corporation, Instrumentation Products 
Division, 3883 Ruffin Road, San Diego, CA 
92123 -1898. 
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60-MHz OSCILLOSCOPE 

Beckman's model 9106 oscilloscope pro- 
vides the user with three input channels 
with a frequency bandwidth of 60 MHz. In 

the vertical display modes, the unit can dis- 
play up to eight traces on the CRT screen. 
The third channel is for waveform monitor- 
ing or observing an external sync signal. 

The scope also features a multi -tum delay - 
time control for simple waveform expan- 
sion that combines dual adjustments for 
both coarse and fine controls in one knob. 
The 9106 is equipped with trigger circuitry 
for display stability, and a variable hold -off 
control to ensure proper triggering on com- 
plex signals. Other features include "A" and 
"B" sweeps with delayed sweep and seg- 
ment magnification, camera -mount CRT 
bezel, variable scale illumination and single- 

MICROWAVE LEAKAGE TESTER 

A.W. Sperry's SMW -1 Microcheck is a non - 
contact microwave -leakage detector de- 
signed for checking microwave ovens for 
possible harmful radiation leakage. The de- 
tector reads microwave radiation as low as 
0.1- milliwatt per square centimeter. The 
meter's midscale is calibrated to 1 milliwatt 

A.W. Sperry 
MICROCHECK 

SMW-1 

per square centimeter. The lightweight Mi- 
crocheck is rugged and easy to use, with 
no switches to set or leads to hook up. 

The SMW -1 Microcheck has a suggested 
retail price of $17.95. For further informa- 
tion, contact A.W. Sperry Instruments Inc., 
245 Marcus Blvd., Hauppauge, NY 11788. 
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SOLDERING -IRON POWER SUPPLY 

Designed for production and laboratory use, 

M.M. Newman's Antex 24 -volt power - 
supply station handles all 24 -volt soldering 
irons rated at 50 watts or less. The Antex 
has a built -in spring holder, a removable 
sponge tray, and a selection of three bez- 
els to accommodate most irons. The rug- 
ged bench -top power- supply unit measures 
3- inches high by 41/4- inches wide by 73/4 - 
inches deep, has fo ihher feet for stabil- 

ity and a grounded power cord, and oper- 
ates on 115 VAC. A compatible 24 -volt, 
temperature -controlled soldering iron that 
uses slide -on tips is available optionally. 

The Antex 24 -volt power supply has a 
suggested list price of $69.95; with the op- 
tional soldering iron included, the suggested 
list is $129.95. For more information, con- 
tact M.M. Newman Corporation, 24 Tioga 
Way, P.O. Box 615, Marblehead, MA 
01945. 
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MICROPHONE SYSTEMS 

Providing professional features and relia- 
bility at a moderate price, Shure's L Series 
wireless- microphone products are offered 
as individual components and in four corn - 
plete systems developed to suit various 
users needs. They are available in six stock 
frequencies and can be special -ordered in 

others. 
For guitars and other instruments, sys- 

tem LS13 with an L3 non -diversity receiver 
and system LS14 with an L4 MARCAD di- 
versity receiver both include the L1 body - 
pack transmitter and the WA300 instrument- 
adapter cable (not pictured). The LS13/ 
389 and LS14/389 wireless lavalier sys- 
tems include the 839W omnidirectional lav- 
alier microphone instead of the instrument - 
adapter cable. 

The body -pack transmitter offers such fea- 
tures as wide -range audio -gain control, mir- 
ror -image companding, and a full 50 -mV 
output level. It has a noiseless audio -mute 
switch that cuts off the sound from the in- 
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strument or microphone without shutting off a usable signal, and then added accord- F840 in -dash car stereo provides the con - 

the transmitter, and a "universal" input con- ingly. Either signal can be selected, or they venience of easy installation and removal 

nector that allows use of the transmitter can be combined when both are accepta- for theft prevention. A CD input on the RG- 

with other compatible microphones and elec- ble. The L4 has all the features of the L3, F840's front panel makes it easy to hook 

tronic musical instruments. plus a second antenna and a balanced mi- up a portable CD player. The 100 -watt unit 

The L3 non -diversity receiver comes in crophone -level output. includes an auto -reverse cassette deck, 18 

a rack -mountable metal case. Its detacha- 
ble, quarter -wave whip antenna with a UHF- 
type connector can be located remotely. A 
red audio -peak warning light indicates audio 

The 839W wireless lavalier condenser 
microphone has a wide -range frequency 
response with a controlled low- frequency 
rolloff to reduce pickup of unwanted noises. 

station presets (12 FM /6 AM), preset mem- 

- 

L ' 

t 

The side -exit cable and special tie -bar mount 

ing accessory make it unobtrusive. The 
839W connects easily and directly to the 
L1 transmitter. L 

L-u L 

Will 
The LS13, LS14, LS13/839 and LS14 / 

839 systems have suggested user net 
prices of $360.00, $495.00, $445.00, and ory scan, and auto -program- search for easy 
$580.00, respectively. Components and op- tuning. When traveling outside of the usual 
tional accessories are also available sepa- reception area, a seek /scan feature 
rately. For further information, contact Shure searches and tunes in local stations at the 
Brothers Inc., Customer Services Depart- touch of a button. A DX/LOCAL switch im- 

overload. Other features include double- ment, 222 Hartrey Avenue, Evanston, IL proves reception when driving at the fringes 
tuned RF stages, dual ceramic IC filters, 
and a three -pole Chebyshev audio low- 
pass filter. 

60202 -3696; 1- 800 -257 -4873 (in IL, 1 -800- 
624 -8522). 

of a broadcast area. 
The RG -F840 removable car stereo has 

The L4 MARCAD diversity receiver em- CIRCLE 86 ON FREE INFORMATION CARD a suggested retail price of $429.95. For 

ploys the signals received by two antennas 
more information, contact Sharp Electron 

and, similar to a switching system, those 
ics Corporation, Sharp Plaza, Mahwah, NJ 

antennas operate two separate radios. The 
REMOVABLE CAR STEREO 07430-2135. 

signals from both radios are constantly mon- 
itored to determine when each is providing 

Offering high power, improved reception, 
and Dolby -B noise reduction, Sharp's RG- 
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(Continued on page 18) 
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BioMetal from Mondo- tropics... 
...Electric Movement Without Motors Or Solenoids! 

os-B03°' 

9g 00 

BioMetaln" - The Electronic Motion Breakthrough 
Mondo.vonMw women Bl0Metal, a highly Improved nickel-titanium Shape Memory 
Alby (SMA) That ehorlens In length when electrically mewled. PAIN with over 3 
Newtons (IO ounce.) of force, IM thin BlMe W we otters an entrap new way of 
making dings move. 

Compered he Mtlnol. a popular BMA developed In Ow Igags, Biol.. ha. a mud 
longer Ill.time and greater repeatability. BIoMOIal awmplee have been operated over 
20 million cycles with virtually no charge In performance. With BioMetal, SMAS can 
compew with the lifetimes demanded of motors and solenoids. 

In many instances BloMehel outperforms motors and solenoids Fare. to Its brq 
lifetime, smaller sie and very low muse. BblMIate dram linear action can ernplily 
designs, reduce io rbotic 

performance. ecdca tlal 
for mm toys t os Snio pte'wiring iet ty 

driven action. 

Shape Memory Alloys have crystal structures That can assume radhalryp different 
a dune temperature.. When passing an alecmc anent, fli°Nlalars Internal 

resistance causes It to Mel. end activate this 'phase chaps The wire Owner. M 
length, and pulls with usable amount of for.. When coded, BwMal.l returns to Its 
original shape. If not overheated or overextended. BloMetal will perform for minions of 
repealed cycle.. 

Ae perormance depends Its the Mating and coding rate. BloMela a smell diameter 
provide. optimum ,eeubi. l3 oMe1al can be heated by electric arrant, with higher 
currents providing feeler activation. Caution multi be yew b pevnl overheating the 
wlre. Coding speed can be Increase W coating the BlMets wre with silicone rubber 
(which acts a. a Ma elnk to draw the lice1 away), of even by Immerging Ma wire In a 

A wen mount such es water w a small gunt of glycerine. 

M applications requiring greater twang., bowel 0105.51 wires can be used In 

parallel. This give. much basher reopen. than would a single larger wire having en 
equal crcae-secdonal area Marry igue and clever deNoss are pesetas using 
groups of wires - one only reeds look et nature for *samples of linear muscle 
convection. and their appfnhbns. 

o r Ó 0 g' ¡ 

56 Page BioMetal Guidebook 
En.n wbnanBoMah. NIMd M.hepe 

uws.in 4° at m.%iÁrow' wnn árce.ms.msch .= 
Order No áme 
BbM.wlGuld.aoN se ss 

Switches, Relays 
and Oscillators 
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end 
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Simple Android Parts 
Explore Oha robotics of Me haute. Build mod.H 

that mimic erg ystems w es e ears. .Ax. tabs, 
blutet 19 wings. Incldes 1.5 cm BioMetal wire. 
lebe tube, wir... werkte., swig Misery 

holder end guidebook. Needs two M bvenes 

Order No 3-014 
Simple Android Pana Ste 05 

3 CONVENIENT LOCATIONS, 3500 RYDER ST. 
MSC d Santa Rosa NSCSSamar.oc SANTA CLARA, CA 95051 

Bela S. Santa Rose Ave 554a Hemlock St. 

cm.n. CA Sacramento, CA Dail CA Residents & Into Toll Free Order Line 

" °'I 32VO = labo)c3Bg5'S NOW! 408- 732 -1573 800 -4- HALTED 
ORDERS ONLY, PLEASE... 
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NO MASTER NO CAMERA NO FILM NO DEVELOPER 

DIRECT ETCH dry transfers make quality circuit boards fast 
without formal artwork. A new Master Assortment includes over 
4000 donuts from .050" to .250" and 118 trace lines from .014" to 
.125". It also contains all sizes of through hole and surface mount 
devices including DIP, TO, DIN, D and edge card connectors, 
SO, SOL, PLCC, flatpacks, SOT's, 2 terminal tubular and flat 
SM D's. The Master Assortment has 69 cut apart dry transfer sheets 
with complete instructions. Works with all common etchants. 
DE -973 Master Assortment (69 pattern sheets) $34.95 
(Add $2.00 shipping. NJ and CA residents also add sales tax) 
DATAK Corp. 3117 Paterson Plank Rd. N. Bergen, NJ 07047 

CIRCLE 17 ON FREE INFORMATION CARD 
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New Products 
(Continued from page 17) 

GRAPHIC EQUALIZER 

For customizing the sound from car -audio 
systems, and to allow for low -pass sub - 
woofer systems, Pioneer's EQ -6000 graphic 
equalizer lets the listener "direct" sound lev- 
els to both full -range speakers and sub - 
woofers. The unit's post -equalizer crosso- 
ver network allows the user to select a cross- 
over frequency point that will activate the 
high- and low -pass filters and set their cross- 
over point. Frequencies above that point 
will reach the front and rear speakers; f re- 

quencies below that point will be directed 
to the subwoofer system. The equalizer has 
a dual -amp balancer and gold -plated RCA 
preamplifier outputs. The frequency re- 
sponse is 20- 30,000 Hz ( ±3 dB); signal - 
to -noise ratio is 101 dB. It has nine fre- 
quency -band controls, each with an equal- 
ization range of ± 12 dB. 

The EQ -6000 graphic equalizer has a 

suggested retail price of $240.00. For more 
information, contact Pioneer Electronics 
(USA) Inc., 2265 East 220th Street, P.O. 
Box 1720, Long Beach, CA 90801 -1720. 
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The WM -F701 C Super Walkman has a 

suggested retail price of $379.95. For ad- 
ditional information, contact Sony Corpo- 
ration of America, Corporate Communica- 
tions Dept., 9 West 57th Street, New York, 
NY 10019. 
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SUPER WALKMAN 

Commemorating the tenth anniversary of 
the Walkman, Sony has introduced the WM- 
F701 C Super Walkman, an AM /FM stereo 
cassette player in an ultra -slim case with 
rounded corners. It offers digital synthe- 
sized tuning for accurate reception and 14 

station presets for convenience. Other fea- 
tures offered by the WM -F701C include a 

full -logic wired remote control, ultra -light 

headphones, a rechargeable battery and 
charger, and auto reverse with mode and 
direction selectors. "Mega Bass" circuitry 
enhances bass tones for a richer sound, 
and Dolby -B /C noise reduction provides a 

cleaner sound. 

AC CURRENT METER 

Designed for use by electricians, techni- 
cians, servicemen, and hobbyists who need 
an accurate instrument that is always ready 
to use, Elenco's ST -1010 AC current meter 
is completely portable. It provides AC- 
current measurement up to 1000 amperes. 
Its other functions include AC and DC volts, 
resistance, diode test, data hold, peak hold, 
audible continuity. Insulation testing can also 

be done, with the addition of an optional 
500 -volt insulation- tester unit. The ST- 

1010 has a 31/2 -digit LCD display, and is 
designed for convenient hand -held use. It 

is powered by a standard 9 -volt battery, 
providing 150 -200 operating hours. The 
instrument comes with a carrying case, test 
leads, operator's manual, and a wrist strap. 

The ST -1010 AC- current meter costs 
$99.95. For additional information, contact 
Elenco Electronics, Inc., 150 West Carpen- 
ter Avenue, Wheeling, IL 60090. 
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tary materials used in the structural foam 
enclosures of the MC -100 Series speakers. 

The MC -100 contains a 50- watt -per- 
channel power amplifier with 0.2% THD and 
two -way bass -reflex speakers with 4.5- 
inch woofer and 1/5 -inch tweeter. It has 
separate controls for bass, treble, speaker 
volume, and balance; connections for a mi- 
crophone, an AC /DC adapter, and auxil- 
iary sound source; and dust -proof CD and 
cassette racks. 

The MC -100 portable sound system has 
a suggested retail price of $129.00. For 
further information, contact Bondwell Indus- 
trial Co., Inc., 47485 Seabridge Drive, Fre- 
mont, CA 94538. 
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COMPACT AUDIO EQUIPMENT 

Bondwell's MC -100 Series portable sound 
system with speakers is designed to pro- 
vide optimum performance quality from port- 
able CD players, personal stereos, or port- 
able radio /cassette units -which fit into a 

special compartment on the MC -100, and 
can be plugged directly into the system. 
The MC -100's speakers provide studio - 
quality sound -featuring timbre that is usu- 
ally associated only with the best quality 
wood enclosures -due to special proprie- 

MONITORNCR COMBINATION 

Combining a 19 -inch color monitor with a 

built -in VCR, Samsung's VM6003 features 
a quick -start picture tube for improved color 
contrast. The VCR section has 110 -chan- 
nel capability and HO circuitry. It offers on- 
screen display for easy programming, and 
a four- event/14 -day timer. The VCR also 

has automatic power -on, rewind, and play. 
Both the monitor and the VCR can be op- 
erated by a 22 -key wireless remote con- 
trol. The combination unit provides audio/ 
video input and output jacks. 

The VM6003 monitorNCR has a sug- 
gested retail price of $899.95. For more 
information, contact Samsung Electronics 
America, 301 Mayhill Street, Saddle Brook, 
NJ 07662. 
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EXPAND YOUR CAREER HORIZONS... 

ELECTRONICS 
EDUCATION 

OF 
TOMORROW 

TODAY 

MII111111/111111111kr 

START WITH CIE. 
Microprocessor Technology. Satellite Communications. 
Robotics. Wherever you want to go in electronics... 
start first with CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreicn countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 

electronics careers. 
We offer flexible training to meet your needs. 

You can start at the beginner level or, if you already 
know something about electronics, you may want to 

start at a higher level. But wherever you start, you 
can gc as far as you like. YoJ can even earn your 
Associate in Applied Science Degree in Electronics. 

Let us get you started today. Just call toll -free 
1- 800 -321 -2155 (in Ohio, 1- 800 -362 -2105) or mail in 

simmilmarramoll1W11111110111 
The CIE Microprocessor Trainer helps you to learn how circuits with 
microprocessors function in computers. 

the handy reply coupcn or card below to: 

Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 

CIE World Headquarters 
AHO-140 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street Cleveland, Ohio 44114 

Please send your independent study catalog. 
For your convenience, CIE will try to have a representative 
contact you - there is no obligation. 

Print Name 

Address 

City 

Apt. 

State _ Zip 

Age Area Code/Phone No. 

Check box for G.I. Bill bulletin on Educational Benefits 

I Veteran J Active Duty MAIL TODAY! 

Just call toll -free 1 -800- 321 -2155 (in Ohio, 1- 800 -362 -2105) 
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Think 
Tank 

THE GOOD OLD DAYS? 

The good old days were bad old 
days. Oh, it may be fun to reminisce, 

but when you take the time to think 
about it, things were not all that easy. 
Today we enjoy the pleasures of teensy - 
weensy resistors, nicely encapsulated in 
plastics with color -coded bands. Back 
in the days of yore, you had to make 
your own with a carbon pencil and a 
piece of wrapping paper. And who 
had IC's? You needed vacuum tubes, 
big, bulky devices that ate up batteries 
like they were going out of style! 

Convenience? Soldering irons had 
to be heated in a gas flame, and tin- 
ned by rubbing on a block of sal 
amoniac. You had to remove the oxida- 
tion with a file. I'm not making all this up, 
it was true. 

Last week I bought a new tip for my 
soldering iron. I wanted a chisel tip, and 
all they had were pretinned pyramid 
tips. I bought one, and explained that 
the first time I tinned it, I'd file it to the 
shape I wanted. My boss, who was with 
me, looked at me as if I was crazy. "Tin ?" 
he asked, "Nobody tins soldering iron 
tips any more -they're permanently 
tinned." 

Yes, times are a- changin' and you've 
just got to keep up. Sometimes I feel like 
some old fogey that's been passed on 
the wayside. 

I wonder too, if electronics is still as 
much fun as it used to be. I remember 
(for example) when I worked as an 
electronics technician, an engineer 
had us build this huge high -voltage 
power supply. It got finished just before 
lunch, and he was going to test it right 
after he got back from lunch. During 
lunch we rigged a twenty -foot length of 
plastic tubing from one end of the lab 
to under the chassis. 

Charley waited at the far end of the 
tube with his cigar. Our engineer, a 
bright young fellow, came back from 
lunch and flipped the filament switch 
on. Everything seemed okay, so after a 
three -minute warmup, he went for the 
plate switch. "Click!" said the switch. A 

By Byron G. Wels 

huge cloud of white smoke appeared 
under the chassis. He quickly turned the 
switch off and started scratching his 
head. Everything still looked okay, so he 
tried the switch again, and got another 
big cloud of smoke. Then he got a whiff 
of the smoke and, of course, Charley 
got fired. 

One time, we had to field test a new 
magnetic anomaly detector, and had 
rigged a small trailer out in a barren 
field. All the equipment except for the 
detector itself, was in the van. The two 
engineers were cozy and warm inside, I 

was out about 200 yards away in the 
field, resetting the detector on its tripod, 
when an amplified voice came out of 
the bull horn. "Byron, you've got metal in 
your pockets. Can you take your pants 
off ?" 

I looked around, the field was empty. 
Off came the pants. Next, it was the 
metal snaps in my shorts. The next thing 
you know the only thing I had on were 
the goose pimples on my skin. Man, it 
was cold! And that's when those dirty 
rats called the lab secretary and asked 
her to bring out a few containers of hot 
coffee. 

Yup. Electronics used to be fun, and I 

wonder if it still is! 

Now that we've got that all straight- 
ened out, let's see what's in the mail bag 
this month. 

Electrometer. Since I work with a lot of 
CMOS devices, I am always concerned 
about static electricity around my work- 
bench. Because of that, I built the met- 
al -leaf electroscope from an article in 
Popular Electronics (June, 1989). While 
the device isn't especially sensitive, if I 

didn't have such an instrument, count- 
less CMOS chips that I bought would be 
wasted, for static electricity can destroy 
such devices, as well as other semicon- 
ductor components. 

Since then, however, I've come up 
with a circuit (see Fig. 1) for an elec- 
trometer that has no moving leaves as 
indicators, and doesn't require shelter- 

ing in a glass flask. The amount of static 
charge is shown on an ammeter ana 
the JFET can be a 2N3814 or equivalent. 
The meter is a 0 -1 -mA unit; if such a 
meter is not sensitive enough for your 
needs, you can substitute a more sen- 
sitive unit. The potentiometer is adjusted 
so that the needle points to 1 mA when 
no charges are around. When the 
probe is brought close enough to a 
charge, the meter reading decreases 
to O mA 

To check if your CMOS storage space 
is free from static, press the probe into 

R1 

3.3K 
R2 

100K 

Fig. 1. The Electrometer has no moving 
leaves as indicators, and doesn't require 
sheltering in a glass flask. 

the area, and if the reading remains at 
1 mA, there is no static charge around. 
And if you're soldering a CMOS device 
to a circuit board, be sure to ground the 
iron tip. 

I hope this earns me a copy of the 
Fips book. 

-Edwin Chang, Hong Kong, China 
It sure does, Ed; the book is on the 

way. And thanks a lot for your contribu- 
tion to this column. 

RAM -Killer Detector. I called this cir- 
cuit (see Fig. 2) the Ram killer Detector 
because it is capable of detecting 
high -voltage sources like static elec- 
tricity that may have built up on your 
body. That static electricity can kill your 
RAM or other static -sensitive device. 
The circuit is so simple, I feel like the 
inventor of the paper clip! I was sur- 
prised that I didn't think of it sooner. It 

uses only seven components, including 
a 555 oscillator /timer. It also uses a FET 

as the "eye" to detect static -charge 
build -up. 

When the antenna gets close to a 
high -voltage source, it lowers the 555's 
switching rate and you can actually see 
that by the change in the flash rate of 
the two LED's. I do not recommend that 
a CMOS 555 be used, because the 
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ANT 

BARE WIRE +9V 
ANTENNA 
(4 INCHES 

OR MORE) 
R2 

270n 

al 
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Ut 
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LED 1 

,1)A 

TO 
MULTITESTER 

Fig. 2. This circuit is capable of detecting 
potentially destructive static charges, that 
can kill RAM or other static -sensitive 
devices. 

high voltages might damage it. To see if 
your unit works, bring the antenna very 
close to a television screen and the 
flash rate should slow down. To reset the 
circuit, simply touch the antenna to a 
grounded object a couple of times. 
That should bring the flash rate of the 
LED's back to normal. 

The circuit could be used with a multi - 
meter for greater accuracy. The circuit 
is very simple, it's very sensitive to high 
voltages, it can save you a lot of money, 
and all the components are available 
at your local Radio Shack store. The cur- 
rent drain is so slight that the circuit can 
run for a couple of hours without slow- 
ing down. 

Okay Byron, there it is. Is it worth a Fips 

Book? - Wallace Ly, San Francisco, CA 
Good circuit, Wally. We've been get- 

ting lots of requests for unusual and 
helpful test equipment, and yours cer- 
tainly fills the bill. Your book was sent out 
today. Hope you enjoy it! 

Water -Level Measurements. It's 

often necessary to measure the level of 
water in a sealed container, using a 
non -movable sensor. My solution to the 
problem is to use a cylindrical capaci- 
tor. One of the plates is formed by the 
liquid that surrounds an insulated wire. 
The dielectric is the wire insulation and 
the other plate of the capacitor is the 
wire itself. The level of the liquid in the 
container is proportional to the capac- 

itance, which can be measured by a 
simple circuit that converts the linear 
variation of a capacitor to a linear volt- 
age that is proportional to the capaci- 
tance. 

The heart of the circuit (see Fig. 3) is a 
monostable circuit formed by the ca- 
pacitive transducer and half of a 556 
dual oscillator /timer. The pulsewidth of 
the monostable is proportional to the 
capacitance of the RC resonant circuit 
made up of R4 and the variable ca- 
pacitance of transducer C5, the ca- 
pacitance of which depends on the 

part immersed in liquid. The other half 
of the timer is a clock running at 22 kHz 

that provides the trigger pulse for the 
monostable. The connection of the ca- 
pacitor to ground is made by an elec- 
trode that is immersed in the fluid to be 
sensed, or it can be connected to the 
container, if a metallic container is 

used. You can also use a graphite rod 
salvaged from an old lantern battery in 

the event that the container is non -con- 
ductive. 

Potentiometer R6, a 5K unit, is used for 
calibration of the meter's range; R8, a 1 k 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Technical Career through 

Add prestige and earning power to 
your technical career by earning 
your Associate or Bachelor degree 
through directed home study. 

Grantham College of Engineering 
awards accredited degrees in 

electronics and computers. 

An important part of being pre- 
pared to move up is holding the 
right college degree, and the abso- 
lutely necessary part is knowing 
your field. Grantham can help you 
both ways -to learn more and to 
earn your degree in the process. 

Grantham offers two degree pro- 
grams -one with major emphasis 
in electronics, the other with major 
emphasis in computers. Associate 
and bachelor degrees are awarded 
in each program, and both pro- 
grams are available completely 
by correspondence. 

No commuting to class. Study at 
your own pace, while continuing 
on your present job. Learn from 
easy -to- understand lessons, with 
help from your Grantham instruc- 
tors when you need it. 
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1- 800 -955 -2527 (for catalog requests 
only) and ask for our "degree catalog." 

Accredited by 
the Accrediting Commission of the 

National Home Study Council 

GRANTHAM 
College of Engineering 
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Fig. 3. The heart of the water -level measurement scheme is a monostable circuit formed 
by the capacitive transducer and half of a 556 dual oscillator /timer. A more complicated 
version of this circuit was used to measure wave heights in the Gulf of Mexico. 

potentiometer, is used for nulling out 
any parasitic capacitance in the cir- 
cuit. 

You can make the sensor out of 20 
inches of No. 22 enamelled wire and 
can sense levels of ten inches. If you 
shape the sensor into a "U," you can 
measure up to 20 inches. If you're con- 
cerned with even higher levels, 100 
inches of No. 22 plastic- covered wire 
can be used. 

The 7805 regulates the 9- to 24 -volt 
input. 

I have used a slightly more compli- 
cated circuit based on the same princi- 
ples to record 30 -foot wave levels on a 
platform in the Gulf of Mexico. 

-Juan J. Martinez, Mexico 
Thanks Juan. I'm sure this circuit could 

function in the lab as well. Please look 
for your Fips Book in the mail, and I'm 
certain we'll be getting some reader 
mail on this unusual circuit to pass 
along as well. 

Stalled- Output Detector. This circuit 
can be used as a building block to de- 
tect a stuck output or node in a circuit. 
(See Fig. 4.) The input charges capaci- 
tor Cl, which then biases Q1 (a 2N3904 
transistor) on, causing the LED to light. If 
input is lost, Q1 turns off and the LED 

goes out. Should the input get stuck in 
the high state, Q2 blanks the LED. 

The circuit detects the loss of the 

r u Ln_ 
INPUT 

+12V 

R5 
1K 

LEDI 

01 Dl 
1N914 2N3904 

Q2 

2N3904 

R3 

22K 

Fig. 4. The Stalled -Output Detector can 
be used as a building block to detect a 
stuck output or node in a circuit. 

pulse train, and can be used as a build- 
ing block or module for a transistor or IC 
tester, a security system, an AC power - 
fail detector, or a host of other applica- 
tions. 

I should tell you, however, that if you 
use this, I already have the "Fips" book 
and the "Think Tank" book. Have you 
anything else? 

-Craig Sharp, Pardeeville, WI 
Are you kidding Craig? We've got lots 
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of books. I'll pick a good one for you, 

and keep those ideas coming! And 
Craig didn't stop with one...He sent in 
two ideas, and here's the next one! 

Car Alarm. This turn and back -up 
alarm uses the car's horn as a loud- 
speaker. And did you know that you can 
play music (low -fi) through your car 
horn? With this circuit (see Fig. 5), the 
car horn does not function in the usual 
fashion. The low duty -cycle 12 -volt 
pulses drive the horn as a sound maker. 

After you've wired the circuit, you've 
got to make a few external connec- 
tions to the car. One wire goes to the 
turn- signal flasher, another to the back- 
up light switch, and a third one to the 
horn relay or switch. You'll need to con- 
nect Iwo additional leads from the cir- 
cuit to the auto's power supply system: 
one to ground and the other to + 12 

volts from the ignition or accessory ter- 
minal. Make sure that you use good 
automotive electrical wire for that job. 

Okay Byron, that should help for this 

month. I hope that this is the sort of thing 
that you're looking for! 

-Craig Sharp, Pardeeville, WI 

Yup! You did it again, Craig. And to 

FROM TURN SIGNAL o 

D1 

1N4004 
I 

D2 
1 N4004 

FROM BACK -UP 11 
LIGHT SWITCH 

03 R2 1 iN914 10K 

6 

- Cl 

14 

C2 

0.1 

U1 

555 
OSC/TIMER 

1 

R3 

220 St 

+12V 

I 

{ R4 . R5 

522 

TO HORN RELAY 
01 OR SWITCH 
MJE34 O 

Fig. 5. The Car Alarm uses the car's horn as a loudspeaker. 

thank you, the books are on the way. 
Hope you enjoy them as much as we've 
enjoyed your innovative circuits. 

Window Generator. My partner and I 

have found this simple window gener- 

J-Ln-TL 

04 
1 N4004 

EXISTING 
CAR HORN 

(ACTS AS 

SPEAKER) 

ator to be useful in numerous test situa- 
tions as well as a few oddball 
experimental applications. Only three 
of the four op -amps available in the 
LM324 are used, leaving one open for 
use as a preamp, voltage -follower, 

...THE REST OF US 
NE U 'ANAVIS 

CIRCUIT BOARD HOLDER -Tilt, 
turn and rotate circuit boards to 

the exact position you want, then 

lock them into place with a single 

control knob! Moves work in ver- 

tical, horizontal or circular planes 

(perfect for front /back examina- 

tion). Spring -loaded arm holds 

boards up to 12" wide. Ask for 
Model #372. 

See your local electronics 
supplier or contact: 

Phone: (213)595 -7621 

PA AVISE 

STARTER KIT -The perfect in- 

troduction to PanaVise! Two heads 

(Standard and Wide Opening) 
interchange with our "tilt, turn 
and rotate" Standard Base. Versa- 

tile quality for all your electronics 
projects. Ask for Model #302. 

PORTABLE PANAVISE WITH 
EXTRA -WIDE OPENING HEAD - 
The weighted base mount (5 

lbs.) means you can move this 

PanaVise with ease! The Self - 

Centering Extra -Wide Opening 
Head (opens a full 9 ") and full 

"tilt, turn and rotate" capabilities 
make this a truly portable, ver- 

satile addition to any workbench. 
Ask for Model #334. 

® PanaVise Products, Inc. 
2850 E. 29th Street 

Fax: (213) 595 -9539 Long Beach, CA 90806 
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BOOT THE 
MAGIC! 

COMPUTER -ASSISTED LEARNING 
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Artificial Teacher 
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Clear 
Easy 
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Simple 
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Learning 

Fill the gaps 
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background 

Let your IBM PC compatible teach you 
electronics. Watch movies, analyze circuits, 
run experiments, design, troubleshoot -- all 
on your computer screen! Our new and 
patented AristotleTM system teaches you 
more electronics than dozens of books. 
Complete courses at $299. Mini -courses at 
$49. Your second chance to learn in the new 
hi -tech way. Used in hundreds of schools. 
Based on left brain/right brain theory -- lets 
you learn better and faster than ever before. 
Get ahead with Aristotle. For facts, mail 
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c/o Malvino Inc 

229 Polaris Ave, Suite 17P 
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PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 

ENOUGH FOR HOME USE! 
The new WeatherPro weather station uses state -of- 
the -art technology to give you full monitoring capa- 
bility at an incredibly low price. The WeatherPro 
includes a weather computer, remote precision wind 
direction vane, wind speed sensor, external temper- 
ature probe, mounting hardware and 40' of cable -all 
for only $179! 
WIND SPEED 'WIND GUST 

TEMPERATURE 'WIND CHILL 
WIND DIRECTION amaaa TIME 
'TEMPERATURE HI/LO "u AUTO SCAN 

RAINFALL (OPTIONAL)' 1 YEAR WARRANTY 

14 -DAY MONEY -BACK GUARANTEE 

DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $179! 

ORDER TODAY:1- 800 -678 -3669, PE 
M -F 7AM -5:30 PM Pacific Time 

'Automatic- emptying electronic rain gauge- 549.95 
Add $5.00 for shipping. CA residents add sales tax. 

Fax 1- 415- 732 -9188 M/C and VISA 

D/G/ TA R ® 
3465 DIABLO AVE, HAYWARD, CA 94545 

THINK TANK 

comparator, or whatever suits your ap- 
plication. 

In Fig. 6A, U1 -a is wired either as a 
high -impedance voltage follower, or as 
an amplifier for low signal levels. Two 
other op -amps within the LM324 pack- 
age (U1 -b and U1 -c) are wired as a pair 
of comparators with hysteresis. When 
U1 -b goes high, current flows through 
LED1, turning it on. When U1 -c goes high, 
the current stops flowing, making LEDI 

dark. Numerous output configurations 
are possible. A few examples of what 
can be done are provided; compo- 
nent values are not shown as they will 
vary depending on the application. 

The output can be used to drive an 
LED (LEDI in Fig. 6A) or optoisolator by 
connecting it in place of the LED. We 
have successfully used the circuit (cou- 
pled with the sub -circuit shown in Fig. 
6B) to test the slew rate of a chart re- 
corder between its 10% and 90% points 
by taking a signal off the wiper of the 
recorder's feedback potentiometer. 
The setpoint potentiometers are ad- 
justed with the recorder's pen at the 

SIGNAL IN 

F 
INPUT 

R1 

10K 

+v 

10% and 90% setpoints, respectively, 
then the input voltage to the chart re- 
corder is flipped from ground to the 
recorder's full -scale input voltage. 

The window generator activates the 
optoisolator while the pen is between 
the 10% and 90% setpoints, enabling 
the AND gate, which then passes the 10- 
kHz signal to the counter for a time 
readout. Of course, the output of the 
optoisolator may be tied into CMOS or 
TTL circuits with a minimum of compo- 
nents, or can be used to drive transistors 
to operate relays or whatever. Note that 
the circuit is suited to battery operation. 

The window generator can also be 
used as a light or dark detection circuit 
to set minimum and maximum light lev- 
els. That can be done by connecting 
one of the circuits in Fig. 6C to the input 
of the window generator, which would 
cause the circuit to trip only when the 
light striking the sensing element-be it 
a phototransistor, photodiode, or a 
light- dependent resistor (LDR) -falls 
between those levels. It's a good idea 
to put a resistor in series with the poten- 
tiometer to prevent accidentally short- 
ing Vcc to ground. 

R5 -LOW SET POINT 
R6 -HIGH SET POINT 

3 U1,4 - 
+' 1'4 LI11324 

4 

U1 

'SEE TEXT 

B 

v 

EftNçHz OSC 

R2 

A 

+v 

R1 

+v 
OUTPUT OUTPU 

R1 

C 

Fig. 6. This Window Generator has many' useful applications; for instance, by connecting 
the circuit shown in B in place of LED/, the circuit was used to test the .slew rate of a 
chart recorder between its /0% and 90% points. 
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Fig. 7. The IR- Controlled Soldering Station i.c u circuit that's designed to sense 

temperature and adjust power to the heating element accordingly. 

A possible application might be turn- 
ing a light on at dusk and off at dawn. 
The sensor would have to be pos tioned 
where stray light would not fall on it. A 

rain detector would be another ap- 
plication. And a thermistor makes it an 
excellent temperature monitor. The 
window generator is really a soiution 
looking for problems! So what ya' say, 

Byron? Do we rate a book? 
-Jim Barzydlo and Darwin Johnson, 

Lincoln, NE 

Jim, you rate two books, but I'm only 
sending you one. When you get 
through with it, let Darwin see it too. 

IR- Controlled Soldering Station. 
I've always admired those automat- 
ically controlled soldering stations, but 
the prices threw me. I've used my sol- 

dering iron to build all sorts of compli- 
cated devices, why couldn't I use it to 
build my own soldering station -sort of 
let the soldering iron make its own com- 
fort! (See Fig. 7.) 

The soldering station's phototransistor 
has to be level with and a few inches 
from the soldering iron's tip. When the 
iron is in its holder, the detector sees the 
tip through an opaque tube about 3/4 

inch I.D. (inside diameter) and one -inch 
long. I used an old Kodachrome color - 
film negative as an IR filter. The potenti- 
ometer, R2, can be a little cheapie to 
set sensitivity. The heat level is adjusted 
via potentiometer Rl. 

You must understand that when you 
remove the soldering iron from its hold- 

er, it is not being viewed by the IR detec- 
tor, and the heat will increase 
somewhat until the pencil is returned to 
the holder. The circuit has a built -in lag 
time and if you return the pencil to the 
holder after each use, it should not be a 
major sort of problem. 

In actuality, what we have here is an 
infrared detector that can serve in 

many assorted applications. I hope 
that this will get me a Fips Book. 

-Don M. Beaver, Santoquin, UT 

Great idea, Don. Of course, you're 
going to need a stand for the iron, and 
I've checked 'em out. The plain spiral - 
wire holders are a heck of a lot cheap- 
er than the electronically controlled 
devices. But your circuit is an electro' lic 
control for the ordinary type. Your book 
is on the way! 

Well that's a wrap for this month, but 
be sure to join us next month when we 
will again present a collection of cir- 
cuits submitted by your fellow readers. 
Until then, I'll be waiting to hear from 
you. Good luck and may the flux be 
with you. 

"Guess rrhun' l henal George 
was replaced by a computer.'" 

IBM -PC Software 
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1142 PMB - Personal Mail Box for earlier Kantronics TNC's 
1149 GEOCLOCK - Real -Time Grayline Map of Earth - Like 
DX -Edge (here /CGA - ForEGA/VGA order *1150 
1155 USN Floppy Almanac - US Naval Obsevatory yearly 
directory of radio objects, Messier objects and other data 
1173 SLIMMER! - Excellent diet/weight reduction program 
1201 STORM - Excellent Hurricane Tracker - works on any 
graphics card 
1250 World Atlas - Good on -line atlas 

1- 800 -525 -7235 Visa/MC orders 
(9 -5 CST M -F) or send Check /MO ( +$3 s /h) 
inquiries /cater /óg requests (205) 757 -5928 

renaissance software library 
box 640 - killen -alabama- 35645 
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Take any one of these HANDBOOKS 
ELECTRONICS and CONTROL 

your one source for engineering books from 
over 100 different publishers 
the latest and best information in your field 
discounts of up to 40% off publishers' list prices 

322/910 

Publisher's Price $114.50 

ANTENNA ENGINEERING 
HANDBOOK, Second Edition 
Edited by R. C. Johnson and H. Jasik 

1,408 pages, 946 illustrations 
covers all types of antennas currently in 

use with a separate chapter devoted 
to each 
provides detailed data on physical 
fundamentals, operating principles, design 
techniques, and performance data 
up -to- the -minute information on antenna 
applications 
a must for those involved in any phase of 
antenna engineering 

Publisher's Price $75.00 

STANDARD HANDBOOK OF 
ENGINEERING CALCULATIONS, 
Second Edition 
By T. G. Hicks 

1,468 pages, 793 illustrations, 499 tables 
puts more than 1,100 specific calculation 
procedures at your fingertips 
every calculation procedure gives the 
exact, numbered steps to follow for a 
quick, accurate solution 
virtually all procedures can be easily 
programmed on your PC or calculator 
uses USCS and SI units in all calculation 
procedures 

Publisher's Price $98.50 

TELEVISION ENGINEERING 
HANDBOOK 
Edited by K. B. Benson 

1,478 pages, 1,091 illustrations 
packed with all the technical information 
today's engineer needs to design, operate, 
and maintain every type of television 
equipment 
extensive coverage of receivers, broadcast 
equipment, video tape recording, video 
disc recording, and the latest 
technological advances 
provides television system and industry 
standards for the U.S. and other countries 
the most comprehensive book on the 
subject of television engineering 
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for only S14.95 -when you join the 
ENGINEERS' BOOK CLUB .* 

Publisher's Price $89.95 

MODERN ELECTRONIC CIRCUITS 

REFERENCE MANUAL 

By J, T. Markus 
1,264 pages, 3,666 circuit diagrams 
a handy, desktop reference with 103 

chapters organized by "family" grouping 
filled with predesigned and use -tested 
circuits to save you production time and 
money 
includes concise summaries of all the 

recent applications notes, journal articles, 
and reports on each circuit, efficiently 

organized and indexed for the practicing 
engineer 

Publisher's Price $89.50 

ELECTRONICS ENGINEERS' 
HANDBOOK, Third Edition 
Edited by D. G. Fink and D. Christiansen 

2,496 pages, 1,600 illustrations 
the definitive reference to electronics 
engineering 
fully updated to cover all recent advances 

and developments 
ranges from essential principles and data 
to the latest design solutions and practical 
applications - with an all -new chapter on 
standards 
written and compiled by more than 170 

contributors - all experts in their fields 

r 

4 reasons 
to join today! 
1. Best and newest books from ALL pub- 
lishers! Books are selected from a wide range of 

publishers by expert editors and consultants to give 

you continuing access to the best and latest books 

in your field. 

2. Big savings! Build your library and save 

money, too! Savings range up to 40% off pub- 

lishers' list prices. 

3. Bonus books! You will automatically be eligi- 

ble to participate in our Bonus Book Plan that 

allows you savings up to 70% off the publishers' 

prices of many professional and general interest 

books! 

4. Convenience! 14 -16 times a year (about once 

every 3 -4 weeks) you receive the Club Bulletin 

FREE. It fully describes the Main Selection and 

alternate selections. A dated Reply Card is in- 

cluded. If you want the Main Selection, you simply 

do nothing - it will be shipped automatically. If you 

want an alternate selection - or no book at all - you 

simply indicate it on the Reply Card and return it by 

the date specified. You will have at least 10 days to 

decide. If, because of late delivery of the Bulletin 

you receive a Main Selection you do not want, you 

may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase 
of two additional books during your first year of 

membership. Membership may be discontinued by 

either you or the Club at any time after you have 

purchased the two additional books. 

FOR FASTER SERVICE IN ENROLLING CALL TOLL FREE 1- 800 -2- MCGRAW 

McGraw -Hill Book Clubs 
Electronics and Control Engineers' Book Club® 

P.O. Box 582 
Hightstown, NJ 08520 -9959 

Please enroll me as a member of the Electronics and 
Control Engineers' Book Club® and send me the book I 
have chosen for only $14.95 plus local tax, postage and 
handling. I agree to purchase a minimum of two addi- 

tional books during my first year as outlined under the 

Club plan described in this ad. Membership in the club is 

cancellable by me or McGraw -Hill any time after the two 

book purchase requirement has been fulfilled. A shipping 
and handling charge is added to all shipments. 

I wish to order the following book: 

ANTENNA ENGINEERING HANDBOOK (322/910) 

MODERN ELECTRONIC CIRCUITS REFERENCE MANUAL (404/461) 

ELEÇrRONICS ENGINEERS' HANDBOOK, 3/e (209/820) 

TELEVISION ENGINEERING HANDBOOK (047/790) 

STANDARD HANDBOOK OF ENGINEERING CALCULATIONS (287/35X) 

Signature 

Name 

Address/Apt # 

Cily /State/Zip 
This order subject to acceptance by McGraw.11 ill Offer good only to new members. Foreign member acceptance subject to special conditions. 

ECGB -020 

7 
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Df 'K,' 
PORAT/ON 

1 -800- 344 -4539 
AK, Puerto Rico - 218-681-6674 FAX - 218 -681.3380 TWX - 9103508982 DIGI KEY CORP 

INTEGRATED CIRCUITS 

7900 'Ill 
Pan Piles 
74005 35 
71015 35 
74026 35 
-4035 .35 
74045 35 
74055 43 
7405 48 

74085 43 
71095 43 
74105 .43 
7414M 5 
7:1 .35 
7111 35 
74225 33 
7115 35 
74121 43 
/435 30 
74325 
74075 50 
74385 .9O 

144011 48 
14425 55 
14455 .95 

/116ÁN 88 
744745 104 
14500 42 
74515 46 
74530 .34 

74595 30 
74605 .31 
77413: 48 

11115 48 
74750 .50 

74760 48 
74850 70 

74885 48 
7481414 7.50 

74905 55 

7493001 55 
74950 83 
741070 53 
74109M 53 

7412114 .4 
741 

741255 Á8 
711320 .15 

741455 103 
741881 1,10 
747504 1.56 
74151M .63 

711545 158 
3 

741555 4 
711575 80 

7415451 75 
74164M 75 

7416611 90 
741734 1.00 

741745 .83 

iáiéOÑ á 
741810 250 
711824 1.15 

741846 315 
74185411 337 
741910 80 

741935 .90 
7419411 .90 
74157M 1.05 

743515 1.17 

143655 55 

743670 .70 

743880 10 

754501 70 
754518 50 
754528 50 

75853N 50 
754548 50 

754910 I 00 
7549211 1.12 

75493M 1.38 

7580414 1.36 

741300 TTL 

Pan Pria 
741501 12 
74110214 32 
7415035 32 
744515 31 

7416055 12 
141508M 12 
tU508M 31 
741.5105 .31 
1415115 32 

7815125 72 
1815144 45 
141515M .36 

711525 32 

740521M 81 
7415255 32 
7415275 32 
7405305 12 
7115325 32 
7415375 13 
741538M 33 
7405124 60 
7115515 15 
1114554 38 

74757345 42 
74157445 42 
74157514 A2 
7415785 52 

741583814 .86 

441555M 66 
741585 39 
7415900 51 

741553M 51 

74151774M 48 
740510545 45 
7415112ÁN 15 
74051215 68 
74151237 .53 

74147268N 48 

74151368N 60 
14054324 63 
7414136N 54 
781313814 54 
741513011 82 

7/151514 .51 
74151535 57 
7415154N 1.44 
74151555 60 
7415155 57 
7414157M 54 
74151585 54 
741515188 69 
7445153M .55 

7414144M .89 
74141695 123 
14141745 57 
74151755 57 
7815144 51 

74151915 81 
74151535 91 
741319545 78 

4814224M 93 
24152404 .66 

74151414 .56 
74152435 45 
74152445 58 
7415245 68 
78657498 1.24 

7465257M 50 

74042535 
60 

5251011 60 

74152585 60 800954 55 
74152794 51 80096N 55 

74152535 28 600884 55 
74142445 90 820145 3.98 

71151935 40 
74133525 1.17 7111.00 
74653551N .54 CMOS 
74143458M 59 pan Plies 
74153874 54 

7460006 741535844 54 7450025 7415373N 66 7460015 74453745 66 7450085 
14198705 141 7450105 
8115955 191 71MLIIN 
8715954 189 

785514, 
81159740 1.09 

745520M 
81659811 1.89 7445210 

28 
25 
28 
28 
26 
28 
39 

28 

74300 TTL ì11630N :e 
pw4 Prka 

7450325 28 
74110.5 72 

7IS0o0 .35 71110731 .39 
7450251 35 715074. .36 
74502M 35 
745045 35 741107511 35 

74505N .35 
747075M 50 
145C454 85 

>ISOBN 35 74110860 45 

715ON 78 
/NCIO7N 53 

745110 38 74Xfi112M 53 

11515M _50 
11X[it]N 53 
141101234 98 

56 
14522M S4 

71xL125N 1B 

11530M 46 740012601 .53 

745325 46 )INLI73N .35 

744405 19 /14138N 45 

45 71XC179M 45 
14140147M 73 

55 741107514 55 
13 

7471153M .55 

15 ]INCISI: I13 

.55 
50 

4411L157M .83 

141101588 53 
,B2 7150165 .68 

45 7411016111 63 
.77 74110161M 57 

1 12 
74NC163M .63 

,B5 11XC18M 63 
85 

7411C185M 63 

.58 14110171N 58 

.85 
74XC115M .58 

g5 74MCI91N .18 

.85 141L181M 38 

B5 7411Ci954 78 

178 
1414022111 I10 

2.38 7411CI405 35 

.63 141102115 35 

.63 1450212N .18 

118 /4501434 7B 
4 

J5 
14X02445 .75 

4 20 74X02458 82 

7.43 74602518 80 

1.13 1á4153M .85 

21XC157N .83 

715515 
715501 

745658 
744745 
74585 
7457125 
1851135 
7451140 
7451334 
7451340 

7451358 
1451285 
7451395 
744145 
7441514 
7451535 
7451570 
7451585 

7451615 
7451836 
7951744 
7451750 

7401815 
7451828 
7451885 
7444445 

7451855 

7452404 
7452415 
7452438 
7402444 
74525111 
74625311 
74525/4 
74505811 
7402805 
748283M 
7452878 
7452888 
7453735 

74537411 

745387N 
745472, 
745473, 
7454745 

153 
14X0355 .15 163 
14MC2888M 38 I0 
74710250N .90 1691 74602585 1.75 

160 5 74403545 1,10 9 71X03567 1.10 
110 74X03455 78 

7.66 74503865 78 

4.5 71803615 78 
1.00 71603735 75 

1 -10 
74.37]5 75 

4.]5 74603435 75 

175 Á50390N 70 

1.95 
74705335 70 

480 74015345 98 
4110 74505645 .53 

1.80 74505645 1.53 

7455705 3.85 7111[5110 1.70 

744577M 3.75 71x06434 1 75 

7845715 3.50 74x06438 1.75 
785538 50 74110508 68 
7455105 500 700205 .58 
7189405 3 50 7/5440410205 .93 

10945 1.50 746040405 90 

71000 786040497 .70 

CMOS 
74704050M 70 

74504074 125 
740 Plk5 745040745 25 

74002M .45 7470430811 64 
740045 45 745045/6 I.ó1 
740085 45 74545354 I.05 
740105 45 7454045434 137 
210105 45 ]454454]4 131 

74 
740 

305 
4600 crP,. 

205 45 Pon Plies 
140425 48 400150 27 
7474G0425 

BN 

105 4002800 40 
133 4005001 63 

70730 55 400705 26 

748074N 63 400805 65 
74075 65 40011CN .35 
748374 1.60 401005 .38 
740085 1.5 4011805 .28 

740868 24 4012008 28 
7405 500 4073805 30 
74080404 1.23 401 /804 73 
710935 123 40158CN 55 
740857 160 4016804 70 
7407011 65 4017605 70 

/804500 3.98 71550M 30 
780151M 260 4019607 35 
74115 /N 3.98 40208LM 80 
7401514 2.60 4021805 60 
740185 83 4022804 55 

74016111 83 4023805 28 
740161M 83 6024005 45 
7401545 83 40258CP/ 28 
740161N 1.23 4017075 3 
7441858 1 23 4028675 55 
7401735 80 0029805_ 15 

740174N 55 40315 .30 
7401/50 55 40310 .63 
740 I10 403ß60M 1.13 

7401934 1.10 4458CN 75 

740105N 28 480005 60 
110221: 1.50 40415 63 

N 7.98 4042BCN .53 
7402115 1.98 4043804 63 

74037314 213 1414805 83 
703710 213 4016805 65 
74809015 55 4041808 .75 
74090111 65 404807 35 
7445035 55 4049C 33 
7409045 55 4050805 33 
74090514 825 4051805 55 
744 55 /05255 55 

7109015 95 4053805 55 
7008N 133 405806 58 

748095004 245 40668011 33 
7409100 6.88 107404 28 
7419115 10.45 40739074 50 
7409125 1045 4073804 28 

7409145 95 4075604 28 
7408154 163 408180M 18 
7409170 1045 40525 18 
74C918M 110 420350M 1.00 
7409225 4.23 4093804 30 
7409235 1.23 10986CN 9 

7109255 6 38 8500005 
7409265 6.38 4510807 
7409275 538 451180N 
7409285 6.38 45121331 
7109325 1 23 4514BCM 
7409415 198 47150M 
7109155 1125 á5169[N 
/ C947N 11 25 518425 

INTEGRATED CIRCUITS 
4519805 48 16174)011 72 
4520807 73 06174805 72 

45228074 90 15114585 .54 

4525404 I 03 1.1149674 110 
4527905 88 1.1180011 195 
4528805 53 1118015 1.35 
/519601 .83 011812M 12.30 
4541805 18 14163014 2.55 
451380M .90 15115705 3.00 
I139CM 95 18418718 210 

.83 1,118727 1.55 

Limit lMIB751 5.15 

1M14894 216 

4724808 

P. 
173174 
143518 
1735374 
17355: 

1157335557N° 

1.73985 
1.741105 
1741201 

17441[4 
Lf444CN 
111374711 
MICA 
011101.5 
1513401 
113542 
1M30144 
16130714 

1M35N 
1..311: 
lY]1)K 

P7b 18429004 1.50 

120 182901N 60 

.60 1M2902M .60 

1.05 142823M 57 

1.20 14419044 .5J 

120 LM2905: 1.90 

..5U 1129074 150 

336 1M2827N9 3.20 

1M1911N 2 15 

.19M05 63 
811195106 .63 
Á:19M07 63 
44741408 .63 
4N798449 63 
45198410 83 
01198112 53 
4N79M15 83 
0179M19 .63 
4419M10 6] 
8579124 63 

MeM6ry 
Part Pea 
18121461 1760 
45152575 200 
1402004 .537 
74C91011 6.87 
7401554 170 
1451895 210 
1451875 2.00 

¡:jj 14291769 2.25 
7_45288M 1.70 

90 1429247 261 7452B9N 210 

1.82 14293125.0 .66 
2áSÉ12R4 080 

ig LM0931i 50 .95 74541348 4.80 
275 1M3971C7 1.65 

745414ÁM 4.80 
155 0430864 115 jSi)SNN 1.80 600 15130804 1.26 745575 3.75 
6,00 1M8N . 7455715 325 
,57 LM30B8506M 3.584 5 7455115 050 
I$ 10330114 .99 7/3573N 1_50 

.90 1433021 .99 
54 1M340114 1.02 

415 1.11352411 115 Miere. 
1N31/Ú .92 1M3900N .69 pan----- 
14311MP 86 18439055 I.80 

00P401N Í.75 1131)7 .99 1.5139095 1.50 
110315 1.85 1539118 2.25 LOPa96N 538 
11319N 1.50 6M391/4 2.85 

- 
1513201150 73 LN7915N 2.85 LBP199N S.J4 

143201211 SO 1M3915 285 042125 338 
1132012-15 72 084]8605402 <4 58216N 1.75 

LM320MP 5 2.25 18418112402 .54 078224N 0.15 

113204712 190 11181154ü 54 OP8216N 2.25 

18431084615 195 00190507 93 06B22B4 6,86 

1M311N 140 151191207 98 OP835 6.88 

103135 825 14191507 .56 
0753004 6.87 

1M324N .5/ 1Y1308UM 1.80 
0683038N 1.13 

0132511 5.12 1113600 1.44 
06g3048M I88 

LY328N 6.00 64710[05 4.20 
5837ÁM 3.25 

11317M 3.35 4M1805 5 0P8308N 214 

1M32B02 .81 457808 .75 
0P87 10M 5.B8 

1143315 5.25 4N1801 .75 
06,16 599 

143342 I.65 457908 75 
558235066 3.50 

1M352 2.10 1N7829 15 
NSB035N 11 3.18 

103381 25 1.20 4N7810 15 X5803966 3.25 

1M33625.0 1.20 447873 75 
NS839NI1 í.67 

153375 165 4X7815 15 
N58154N IJ,50 

1M337MP 1.80 8X1819 15 
PBf1351 1500 

1433)T 185 0X7810 25 MM581674M10.63 

143388 10.20 4578104 43 
00551144X10.25 

14378N .51 ÁN78105 13 4008005 18.25 

1524060.5 1.10 4N28106 13 N5c93 1 515 
153408C 12 2.10 4N78101 41 OM8134N I15 
151405C 15 110 8N78L5 .43 
18434015 41 0178109 43 NO & ou 
484380712 57 /318110 43 
1M310715 79 8M18112 47 Pan Pries 

14311P5 .90 .79115 43 e000114101 7.38 
1M341F12 7.00 4818018 43 /308010CN 4.50 
1M341B15 90 ÁM18120 43 8000905105 5.10 

103465 1.85 45/8121 13 00008080071 5.13 

103/85 .90 008005 .63 M000809007 4.)5 
013495 115 84768406 53 400081600418.3 
113508 750 A47B1U1 83 10008110051115 
113507 4.85 

41495 

4 

71184g 

53 804833005 550 
1543588 51 0418815 .63 400100100131 OS 

143594 140 44788110 .63 4003511005 8.15 
1M3805 1.50 85187412 63 4003711005 815 
1038011.8 I.50 0178115 .63 8003501008 8.5 
1.530I14 2.61 01781I8 63 8003701005 558 
153825 1.135 4X15120 .63 04004001074 185 
1534347 4.05 4476124 53 0800801105 I.58 
LM36. 1.55 467905 75 0C08081CN 1.65 

1M386N1 81 ANIBOg 75 0400830101 6.90 

lM787M I 65 857941 75 01COB]3lCN ].88 
lM]894 138 4M7906 75 01C10101CN ]s0 
1M290N 131 BN]909 75 OALI0110CN 575 
1593915-60 1.00 451910 75 1415369445 I.63 

LM391X100 210 057917 .75 455369E7 1.63 

01392M 75 057915 .15 
153934 51 00918 35 INtedepe 
043957 240 857920 .25 

113957 100 .7924 75 Pan Pt. 
113958 10 50 0119104 43 514885 B5 
1613868 2180 8019105 43 051/0984 120 
16155504 .75 4X)9106 43 051169M 85 
1M558C7 .90 4479107 43 754505 87 

1M565LN 16 5 009108 43 154515 70 

1458804 1.56 4519109 43 754525 70 

0067071 1.11 4X)9110 43 75153N 70 
18410405 75 4X19117 43 /51544 .70 

0N723CN .75 4579115 43 15481N 1.00 
1179118 43 1549217 1.12 
.19120 43 758935 137 
0179114 43 751844 1.37 

0/2250: 170 
1.54704 84 
15174104 51 

Ilí0414 Pe. 
Pan 

253117 1 37 
24055 

N3135 1 75 
253440 I 40 
60700 100 

253724 106 
25390 
253904 

3 

.23 
2113905 11 
243505 .43 
253962 I 16 
254030 112 
2714032 _2422 
614033 I 44 
251036 I.40 
254031 I 40 
254113 23 
153124 23 
254125 23 

254126 23 
28228 125 
244209 
28234 
254235 
28236 
614237 
251238 
2114239 
254400 
254401 
294102 
210403 
244410 
29696 
255055 
255057 
2X5088 
255040 

TRANSISTORS 
255118 200 
255457 80 
455554 30 

285679 755 
155680 282 
25ISM1.__160 
255682 2.60 
255759 32 
245111 1.25 
155772 31 

255810 65 
145831 )0 
2:5833 15 
255961 51 
255715 35 
246125 49 

058717 35 
14697 130 

2N2tl14 04 
5 

201803 
2141118 

111 
95 

110 2521198 55 
152119 76 

2.30 2422198 .76 

2.30 
3.]0 2X21714 

2N2221 
.B0 
BO 

230 251222 60 
1 30 2422224 .60 
.3 152389 60 
.3 2523684 .60 

20.3 2x2405 14s 
292484 9 

.30 242804 95 
2.80 21129014 95 

28 252905 76 

28 2529054 76 

28 221299b- __60 
29 21129064 80 

155210 .29 212001 50 
154 

5225 23 1M304 
50 

3 1 90 
755276 23 25301_4 1 10 
265221 23 -253018 1.01 

255310 2.30 253010 104 
275121. ]-60 253053 1_04 

755312 1.30 283107 1 30 
245323 784 252106. ..2610 
255400 31 4152374 23 
7115401 31 41772024 .36 
7146015 180 671179." 74 

M43393 .27 
541565 .23 
1AP536394 .13 
84753641 .30 

41653616 52 
5001204_ -21 
4755111 23 
MP55551 .65 
MP56511 21 
046515 28 

MPS652024 
MP56a60 41 
101656561 45 
505915 45 
5165410 27 
5195412 52 

565413 -52 
M4412 45 
M46113 45 
14892 45 
105493 45 
465101 36 
041222 24 
5PS151 36 
PN12226 .13 
5369 25 

P921885 _,25 
M2494 30 
M2907 23 
11129074 23 
PN3251 39 
P43565 _26 
643566 31 

703567 28 
M3569 20 

PÑ3640 30 
703641 30 
PN3643 3 
753644 32 

PN3645 32 
P9121 15 

44122 .32 

PN4218 34 

P8249 34 
44250 34 

M42504 40 
P54258 10 
44214 29 
704275 29 

4355 16 

SILICON TRANSISTORS 
P 435 37 

PMNa889 ;8 
P 491 36 

P:4917 34 

PN5136 
7N5135 
455179 
P05742 

1. AMP SILICON RECTIFIERS 
Pert 
No. Dpedptbn PMO, 1 10 1000 1,000 

114001 50PIV 40 41 - 70 5.60 49.00 
154002 100 PIV DO 

- 
75 6 00 52 50 

176400.120061V DO 41 - .3 640 5600 
1,14004 4361V 0041 - .85 63 59.50 
1744005 800PIV 00.41 - .88 700 61.25 
1744006 90061V DO 41 - .98 7 80 66.25 
154007 1000 41V .. 00-41 

- 
I 0 8.60 75.25 

54/4 CARBON FILM RESISTORS 
Available in 1 /8, 1 /1 5 1/2 Wan 

7 , 0 4 1 8 4 1 , 7 6 32 -177 744 I/5 wan 01 40'0'14011 /4 wall 
n "H" for 1 /2 wan I. e. 3.X1 1613.24011/474 4 1/4 watt /. 

mis s Me Dig, -Key pan number 
P0a044 6 200 103 
1/8 Watt .25 640 25.00 
1/4 War 25 3.40 1335 
1/2 Wan .25 3.3 16.1X. 

15112 5451'9°15°5 4I1/ó8 fW5 

a0 
7 

R pIlna 4SS 

3 

AI""" 
116 watt carbon 1117n%7451405143 ilm 

sa 
n 
4 a1s d 5% 5 

les 1.0 12, 1.5 1.8, 22, e 

h 

through 1 0 meg06m (365 toral 
peas 

.90 

95212 Set of 5 each of the 72 5tandar 
I'8 wart carbon film menus' 

5% 
I n 

480 
series 1 1, 13, 16. 2.02¡4 ¢ 

. 
througn 910 klohm 13447otalyeces / 

1/4 Wan Renata Assortments 
518136 Set of 5 each 417he 3 standard 596 80.4 

1.4 watt carbon film 1 n the 

7Ys 
el 0, 1.2, 1.5. 1.8.72.2, e 

7ou4h 1.0 mego5m 1365 total 
pncesl. 

RSZ26 Set of 5t each of the 72 
carbon film 

5% 4.4 
1,4 watt P87ó47, n the 
scrim aL 1, 1.3, I6, 2.0, 2.4. etc 
through 970 ki101m 133 total pieces/. 

1/2 Watt Resistor Anon... 
9814 5.7 of beach of The 73 stand 

1/2 w e carbon film res 
d 5 % 

saws 1. 5 1.fi, 12.1 
n 

0 
I na 

through 

4.18 

15 megohms 1365 total 
all 

9524 Se! of 5 each of the 72 st7andard 5% 14.4 
2 90 carbon film s s n Ibe 

1.3, 1.6, 10. /4 e 

5% WIREWOUND REC. RESISTORS 
vailable in 5 5 to Watt 

Now To Order: Take any standard resistor value 164. 
7.51 and add "W5" for 5 wan, or add a "W 10" for 10 

pn lí.0. 7.5W5 for 7.54 5 wan), this is the DgeeKey 
an number. 
Pd5479_ 1 10 14 40 1040 
5 Watt 36 325 2693 13.5 162.3 
10 Watt 41 3.78 3110 1150 212,3 

5 Wnt Ma Rrbsor Anatmwtb 
1014 5 each of values 5304 to 0914. 420.10 

1337611 pieces/ 
9524 4450141 42I441.54 to 9.44 831.30 0354 7474/ Pieces/ 
R14218 4 each of values 40445516 41.30 

I38 70741 0í505s2 
904444845 of values 134 to 2.054 41.4 _L25 total pieces/ 

10 Wan Radnor 44.5265 nb 
9110 2 esch of all 10 watt standard resistor 40.18 

values listed in the Dap -Key catalog 
115 total nenew 

55/: METAL OXIDE FILM RESISTORS 
Available in 1 6 2 Wan 

How To Order: Take any standard resistor value I1.e. 
1.510 and add a "WI" for 1 watt. or add a "742" 1012 

an li,e. I5KW1 for 15164 1 watt/. this is the Dg: 
Key pan number. 

Priam 1 6 14 64 1 04 
1 Wan 
(0.47 -0.914/ .21 .5 12.60 56.00 101.50 
4 Wett 
1.0I.05841 15 70 9 00 4000 7250 

2 Wan 
1047 -0.9141 23 1.06 13 15 5.40 14.40 
2 Watt 
1 131 0.55 18 .45 10.50 47.50 97.50 

1 Wan Metal Radnor Anoran nb 
16101 5 each of values 0 474 to 584 110.4 
-_1255 14781 oieces1 
98201 5 each of values 624 to 7.5K4 00.18 

(25 total pieces) 
RCM 5 each of values 4.2E4 to 1.0M 126.18 

1256 t0Ú1 pieta) 
2 Wan Renato. Assortment. 

95102 5 each of values 0.474 to 564 45.4 
1256 total pieces/ 

9514 5 each of values 624 to 7564 529.4 
C 2557ma1 4455s5/ 

1834 5 each of values 8.2K4 to 7.4M 825.4 

1% METAL OXIDE FILM RESISTORS 
Available in 1'4 Wan 

Now To Order: Take any standard reestar value 16 e. 
1.551 and add an "X" 11.e. 1.510I. this 1 the Digi- 

Key pan number 

4214682 
1/4 Wan 

6 40 1-04 
50 ].60 33.00 

1/4 Watt Metal Rat 9 /1.57 Aewnmasu 
9018 5 each of values 104 to 97.64 729.18 

1480 total Pieces) 
9823 5 ea.h of values 1004 to 9764 878.4 

144 total piece 
9918 5 each of values 1.3K4 to 9.76Kß 429.4 

(4416781 ploc// 
0943 5 each of values 10,064 to 97.664 429.18 

143 toter pieces/ 
INN( 5 each of values 100K4 to 7.444 829.18 

PANASONIC SU SERIES 
Miniature Aluminum Electrolytic Capacitor 

Axial Vad NadW Leed 
WV/Cog. Dg4Kay Prise DIOFKay Price 

IVUC4/1544 Pat No. 1 Pan No. 
6.347 P6301 25 
6.2100 P6302 26 P6201 .16 
6 2220 66303 35 P6202 21 
6.3/330 46304 42 66203 
6 3 470 46305 46 66204 23 

6.311,000 P6306 .8 66205 
6-312,240 06307 .81 6624 
6.3/3,300 6633 .95 66101 .81 
6 3 4 

900 
3 P6409 1 3 P6209 1 01 

6 

PANASONIC SU SERIES 
Miniature Aluminum Electrolytic Capacirors 

46311 197 P6210 
- '5 000 P6312 2 67 P6211 

1 

:2 P8314 
33 65315 27 P5212 

P631 28 P6213 
'00 P8317 

6 
33 P6214 

P6318 P6215 
.130 P6319 P6216 
470 66320 P6217 

1 000 66321 P6218 
..200 P6322 66119 

.1.70o P632á i.ñó P621 
60500 66125 1.86 66211 

13 10.000 66326 265 P6223 
10:151400 000 P6327 179 
10/22 5 

16 22 66329 
16 33 66330 

66331 
66332 
66333 

'30 46334 
770 66335 

P6336 
663337 

IS 3,330 66338 
16 4,73 66339 
I56500 46340 

16 66341 
P62.42 

25110 46343 .21 
2522 P6344 .26 

66345 .29 
25/47 46346 34 

25/13 P6347 42 
25/220 66348 
25/330 66349 .59 
25/470 66350 66 

2571.000 66351 .69 
25/2.23 P6352 1.35 
25/3.300 66353 I71 
25/4.73 46354 2.55 
25/6,800 P6355 379 

4 95 
P6357 21 
46358 26 
P6359 29 

35 

21 

Al 
49 
63 
73 
99 

27 66224 
28 P6225 
33 P8226 

29 66227 
47 66228 
53 P6229 

63 P6230 
82 66231 

1 13 P6232 
149 P6233 1 

1.15 46234 1 

2.14 66235 2 3 
4 04 
5.16_ 

2. 

i 

2 

8 
1 

2 

13 

2 
3 

35/4.7 
35/10 
3522 

5/41 66361 
5/100 64062 
35/220 46363 
5/330 66364 
5'470 46165 

53000 46368 
66367 

5/3,33 66368 
5/4,73 P535 
35/0/ 

.5 47 
50/.0 
3/2.2 
4/13 66371 
50/4 7 P6372 
50/10 4633 
50/22 P6374 
50/33 P6375 
50/41 P6376 
6113 46377 
3/220 46378 
4/330 P6379 

P61 

Pú383 

50/470 4 /1,000 
4/2.23 
3/3.33 
4/4 73 

5/110 
63/2.2 
63/3.3 
63/4.7 
5/10 
63/22 
63/33 
63/47 

52220 
63/330 

66385 
P586 

6635 

168390 63so 
46391 
P6392 
P6393 
07094 
P8395 
P6396 

63/470 46397 
63/1,000 66398 
63/2.200 P6399 

100/0.47 P64031 
100/1.0 66402 
100/2.2 66403 
13/31 P6404 
100/4.7 P6405 
14/10 66406 
13/22 46407 
13/33 6845 
100/47 P6409 
100/13 4410 
13/220 P6411 
14/330 P812 
13/470 66413 

15/0.47 
160/1 0 
13/2.2 
14/3.3 
13/4.] 
13/10 
160x22 
160/ 
13/47 
14'13 
14.221 
250/1.0 
250/2.2 
150/3.3 
25/4 7 
24/10 
250/22 
25.0/33 
250147 

44/1.0 
450/2.2 
43/3.3 
450/47 
450/10 
450/22 

P6236 

662387 
P6239 
662 
P62á 
P6242 

P6243 
P6244 I 

66245 1 7 
66246 2 

66247 
46248 
66249 

42 P6252 
46 P6252 
56 P6253 
66 66254 
72 46155 

1.03 66256 
171 46257 
2.24 66258 
3 47 45 

P625 
6260 

66261 
21 46182 

24 P626< 
35 P6265 

41 P6266 
45 P6267 
49 P6268 
70 P6269 
79 P6270 

95 66271 5 66272 1 

2.52 P6273 2 
3 63 
471_ 

21 66274 
21 P6275 
21 P6276 
26 P6277 
29 P6278 

P6279 
42 46130 
47 46281 
47 P6282 

46283 
66284 
46245 

P62867 

2 

2 
4 

t7 
2 

2 
17 

78 7 
92 9 

112 1.t 

1.75 1 7 

3.53 
462 

21 48269 2 
21 46289 2 
26 P6190 2 
29 P6ä1 2 
34 66292 

42 46293 31 
48 66294 
54 66295 
57 66296 

82 P6297 8 
1.22 46298 1 

154 P6299 1 

2.02 46300 1 

304 
P5415 
P6416 2 

P6418 
P6419 3 
46174 

P6179 
46180 
P6í81 I 1 

P6182 42 
1 

P6184 
P6185 
P6186 
P6187 
66188 61 
66189 
P613 
46194 I jl 
46194 

4 

P6195 7 
66496 
P6197 
66198 1 5 

DISC CAPACITORS 
Pan Cap. /Volt. Alca 
No. 10 /161 10 

4000 10/53 71 

432 1553 .8 
4003 18/53 .54 
4004 2253 64 

4005 21/53 .6a 

4005 3253 .8 
437 391500 64 
4008 47153 .54 

403 5553 .54 
4010 5153 71 
4011 .._62[54 _ ZI 
4141 100035 .4 

á1 00//25 
4144 333/2 98 
4145 473r2 1.4 
4146 683/25 159 
4147 10000/25 1.13 
4148 75000125 1.10 
4149 2200035 1 ä 
4150 3304/2 176 
4152 100p/50 1.3 
4153 1500.'3 1.3 
4154 22313 1.4 
4155 3300.13 1.4 
4156 473 50 1.20 
412 660" Y/ 124 

4415 10000/3 124 
6415 15000/50 1.35 
P413 22000/50_1,95 
44100 100/53 68 
44101 15/600 .5 
6413 14/500 .5 
64104 220/53 .5 
44105 270/500 58 
P413 330/500 ,5 
P4107 390/500 .5 
P414 70/54 .79 
P414 560/53 .3 
44110 50/500 .3 

4111 521153 79 
P4112 100053 .94 
04114. 0284/54 .94 1ä Palló 13r 
P4117 120/1K 1 28 
P4119 133K 1.28 
P4119 18111K 1.28 
44120 220'1K 1 28 
44121 270/ 1K 1.ä 
44123 330146 1.99 
44123 390176 I.99 
P4124 47071K I 99 
P4125 565 K 119 
64126 690/1K 429 
P4127 825IK 2.25 
P4128 I0003K 2.25 

DISC CAPACITORS 

á129 12.1 25 
13 1500 2.25 

4131 123 I! 2.25 
4133 223 IK 2.93 
d133 2700, 1K 293 
4134 3300/IK 1.93 
d135 993/1K <.46 
4136 4700;1K 5.36 
4131 5800:1K 5.J6 
4138 6805 1K 8.44 
4139 8200 16 844 

L44 10000 1K_544 
4161 1000050 5 
4163 ]2000r50 04 
4153 41000/50 1 01 
418 10000053 1.13 

DH602 61]0/50 vl 
4202 1000/100 .68 
422 1500/100 .5 
4203 2231100 79 
4205 333/13 79 
4206 473/14 1.09 

4203___6ffigL13 )1 
433 014f/25 .5 
4303 031 635 64 
4305 43 6/2 .8 

4307 .047P1/25 79 
4311 1 47/75 I 61 
4419 1000/25 75 
4419 1500/25 .75 

64420 2200/25 25 
4421 333/25 .75 
4422 4700/25 .75 
4423 680525 .83 

4424 10000/25 .63 
4425 15000/25 .90 
4426 22000/25 .94 

44427 33000/25 .94 
4428 4703035 1,55 
4429 8900012 1.3 
4430 100002/25 191 
4431 100050 .18 
4432 1500/50 .86 
4433 220p150 46 
4434 3300/50 .86 
4136 473/4 .86 
4436 683/50 .94 
4437 1003/50 151 
4438 15000/3 1.01 
445 22000/3 1.3 
4440 3303/50 173 
4441 47000/5 1,73 

N60 NPO PIPO NPO NPO PIPO NPO N60 

143 10/53 68 
64402 15/53 .3 
443 18/53 79 
4404 22/500 79 
4406 27 /500 79 
4806 33/500 .5 
4907 39/53 .4 
4404 47,065 1.13 

44409 56/500 1.13 
P4410 68/500 1.28 
P4411 82/54 1.91 
44412 13/53 1.91 
44413 120/53 1.91 
64414 15/54 2.3 
P4415 13/53 2.70 
01416 220/590 2 70 

TANTALUM CAPACITORS 

No. 
Cap./Voit. Prka 62046 2.2/25 34 

P246 13/25 .12 
62011 47/6.3 .31 P2047 4.725 .54 

62112 08/63 34 42048 68/25 85 
P2013 10/6.3 .42 P2049 10/25 1.06 
62014 15/6.3 .50 P2060 1525 1-19 
41015 22/63 .3 62051 1.68 
42116 33/63 .72 P2052 33/25 2 36 
62117 47/6.3 .18 P2063 0.1/35 .27 
P2118 5/63 1.18 4208 0.15/35 .22 
621119 13/63 182 62055 0.22/35 .27 
4202) 150/53 13 P2058 533/5 .27 
42099 220/6.3 7 65 923337 0 4735 17 
P2095 33163 17.55 62058 55/35 .ä 
42022 2.2/10 .2g P2056 10/35 .31 
42023 3.3/10 31 02080 1.5/35 .34 
P2024 .7/10 .34 62061 22135 .42 
42025 6.8/10 .42 71082 13/35 .51 

61026 10/10 .50 621183 4235 ,5 
62027 15710 50 6284 68/5 .90 
P2028 22/10 .72 P20e6 1035 1.19 
42029 3210 ,5 112066 15/35 1.5 
6203 47/10 1.18 P258 .047/35 .43 
P241 68/10 152 6214 .068/5 63 
P2032 13/10 3.60 62101 22/35 2.56 

2183 150/10 6.98 P2102 33/5 4.46 
USDA_ 220/10 963 274 97/5 1335 
P2133 1.5/16 23 2087 0.1150 ,4 
62134 12/16 .31 2098 0.1550 .30 
62035 33/16 33 205 522750 30 
P2036 4.7/16 .2 2070 0.33/3 .3 
6237 68/16 .3 2071 047150 33 
P2138 10/16 .4 2072 0.5.'50 37 
4239 1516 34 103 1 0 50 .4 
P2040 2236 5 6204 1 5.50 84 
4241 33116 1 18 2075 2.1150 .3 
62042 47/16 182 62176 3.3'50 148 
62043 68/16 3.5 42077 4.7/5 1.89 
P205 15/16 908 P2178 5850 3.3 
P2096 4/ 2044 15125 

6> 141 P 5(c 6 
PANASONIC' V SERIES 

Stacked Metalizad Film Capacitors 

Pan Cap./Volt. Alea 
No. 1444/VAC 10 
P9513 001/50 13 
P4514 0.012/3 126 
44515 0.01550 1.18 
74515 0 018/50 1.32 

64517 0,02250 1.35 
P4518 0.021/50 I 5 
P4519 0.03350 1 41 
P4520 5039/3 104 
P9521 0 047/4 1.47 
P4622 0056/50 1 54 
P4523 506950 163 
44524 0.52/3 173 
P4525 0.1/50 1.5 
Men 012/4 15 
P4527 0.15/3 .5 
P45ä 0.1813 2.01 
64529 0.22/50 2.10 
64630 0.27/50 2.45 
P4531 0 33/50 _129 
P4532 539/50 3.10 
P4533 (147/3 3.45 
P4534 556/50 4 14 

64535 55/3 4.83 
44536 082/50 5.74 
P4537 1 0/50 0,62 
P4113 001/13 7.81 
P4714 5012/100 138 
P4715 0015/100 1.81 
194716 0.018/13 1 41 
44717 0 074'100 1 65 
44718 0.027/13 1.5 
64719 5033/13 153 
44710 503543 196 
64721 5047/13 2.03 
P4722 0.056/13 2I0 
64723 0.05/13 2.23 
P4729 0.092/13 2.25 
P4715 0.1143 2.3 
44726 01213 2.57 

P4P17ä5 15//1040 2.75 
P4729 0.22/13 2.94 
44735 027/13 334 
44731 533/13 381 
P4732 539/100 422 
P4733 0 47/100-_An 

PANASONIC B SERIES 
Poiyester Caper me> 

Pan 
No. fie-714;2-'1r 
P451 001/3 105 
64552 .31213 I 05 
P4563 3153 1.05 
P4554 .3150 1 05 
44565 .0012150 l 05 

44556 
P4567 
44568 
44559 
P453 
64561 
P4562 

0027,50 
0051/50 1.3 
439/4 1 3 
004750 105 
044653 1.05 
005/50 1.3 
362/50 105 

QUARTZ CRYSTALS 
Frog- DI5E515 
MHz Pan No. C,5 1 10 
103 5045 1-1C -33 105 8000 
1.003 5066 HC-16 95 7950 
18432 76046 71033 3.96 313 
18431 5067 HC.18 142 2550 

2.000 X001 HG33 3.78 31.50 
2,0000 14068 HC18 324 2700 
2.4576 0047 C33 3.78 31.50 
14576 X05 50.18 3.06 2550 
2.E844 4070 1910c 3 42 28 eÁ 34_ 15096 HC -33 378 3190 
3.27993 0022 HC.18 1.73 14.40 
3.579545 004 64033 134 19.50 
3529545 X149 HC -18 162 11.50 
3.8864 X071 H018 1.62 13.3 
3 703 71012.- HC614 60 224 4.03 X006 HC -18 1 .62 1150 
00320 763 HC-18 163 1150 
4.494304 2037 50.19 1.62 
491529 X03 HC18 
5.000 X051 HC 
5.065 
5.183 

5.9904 
6.000 
61. 
7.3728 
8 000 
92160 
70 000 

P71cYa0 

13.50 
136D 

1.62 13.50 
5062 HO 18 1.82 13.50 
0053 HC-53 452 115 
X03 95.18 152 13.5 
5026 5C.14 4.62 13.50 
70064 PIC 18 162 13.50 
5074 HC.1B 1.62 1150 
X056 HC -18 1.62 13.50 
0075 HC -14 1 62 1150 

11.0592 008X8522 HC -IO Ì 8540 
12.050 X058 14C -18 1.62 1350 
1503 0059 7C18 162 1150 
16000 0077 HC -18 162 13.40 
16000 060 C -18 4.4 15.00 
16432 5061 HC -16 1.80 4500 
20.03 1.1252__110,111 1096__1550 
22.118 X33 670.18 1.98 16.50 
48 000 005 110-18 1 4 16 4 

110 Dip bey 9.41.111.66.14.99a.61.076.9 are nny140 *4746 Most tees sold 6y Dg. Key may be commsed tor a volume arscoun4 Item flat are rot 34 04144bí ale Pent !....I ter the sun. 
ND 748ownmi the pan n4m41 Aber w ro g 60111 or.n, tó18154 nl 4110 dscounape items and app0 me 285144.474 70400711 711 760 subtotal. add the non dnc0an14 4/4 .!ems 71 . 

charge We pay 61 atlla.mg and etw Larne to addresses m 74100. S A Canada and Mea.co wnen clack m money ordoe at con manses caler 066 r Kw only 451moldels m4n'n the unlmen14/ 11 Se Aen4.. Maw.,,. Canada and 5345,55 

WREN 09081186 IV PHONE. CALL 1.100.144 0530 MM, all 211.18/ 06741. MS MAIL SEND TOUR 05055 T0: 0107REY, P.O. Nn 677. Thiel MW, 1.1,, MM 56701. - 
You may pay by thw:4. name order Master Charge, VISA 46,0D DIO7#'E4444ARANFEE: Arw parts 15 tnolh n 4nncMa!d tram 041 Key that pow to 1w dale0aw will a! r0ul4c,s1 of mho. 

ed n returnadm17an 50 rays lnan..inpt 4514. 4copynl vow 4rvma M/CESSIAIRACT 70 CNANOE HYNMIIF NORCE, - 

CIRCLE 8 ON FREE INFORMATION CARD 

SERVICE CHARGES VOLUME DISCOUNT 
s 000-5 9.99 
6 1000- 525.00 

Add 42.4 
Add4,75 

5 0.005 99,99 
5 100.00 4249.99 

NET 
1011. 

4 25.00 549.99 Add 40.50 5 250.00 4499.99 
..Less 

Less 15'7, 
9 50.00599.99 
510005 Up 

Add 60.25 
No Charge 

6 500.3 -6999.99 
51038 Up .. 3333 

Less 207.. 
less 25'4, 
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C 
YOUR OWN 
C'S 

Popular 

Electronics 
JANUARY 1990 

For years, custom -designed IC's 
have been available to major 
manufacturing concerns, but 
with the availability of 
the next generation 
of user-config- 
urable devices, 
anyone can develop 
circuits designed 
around customized 

integrated circuits. 

For years microprocessors have 
been available to the elec- 

. tronics hobbyist for use in experi- 
mental projects. Although micro- 
processors do the job, not every project 
needs the versatility and program- 
mability they offer, and not everyone 
has a computer and the software to 
write the programs they require. 

Although designing the hardware to 
implement them is easy enough, wiring 
or building the hardware requires a lot 
of time and effort. Even if you possess 
the ability to prepare a printed- circuit 
board, designing the board, taping the 
artwork, exposing, etching, and drilling 

BY BILL GREEN 

the board can be a tedious and time - 
consuming task. 

Because all printed- circuit designs 
that contain microprocessors have 
many traces, a double -sided board is 

usually required. Few if any experimen- 
ters have the equipment to plate holes. 
So, the average experimenter would 
have to solder through- the -board jum- 
pers, solder socket pins on both side of 
the board, etc. The plain truth is that for 
most home projects, microprocessors 
are overkill. 

Fortunately, there is a viable alter- 

native; something called a bipolar 
fuse -link Programmable Logic Array 
(PLA). Such devices have true and inver- 
ted inputs that can be programed into 
massive AND -logic arrays, and fixed oa 

logic arrays feeding output buffers di- 
rectly or through flip -flops. But they 
have some drawbacks. The equipment 
required to program PLA's is complex 
and expensive, and PLA's take a lot of 
time to program, require a lot of power, 
and can only be programed once. 
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Fig. I. PEEL devices can be thought of as huge integrated micro -breadboards that can be 
programmed and reprogrammed. These 74 AND logic gates are shown as having only one 
input, but they actually have 36. Each junction on the 36 input lines is a programmable 
connection. Programming those connections is the electronic equivalent of wiring a 
jumper on a breadboard (having 2664 possible connections). 
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Fig. 2. The IC Designer, which is built around several integrated circuits -including a 

Z80- CPU -and a handful of support components, has a 12 -key keyboard and a 4 -digit 
alphanumeric display to allow entry and editing of program data and commands. 
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The Next Generation. A few years 
ago, International CMOS Technology 
(as well as other semiconductor man- 
ufacturers) came up with something 
even better -Programmable 
Electrically Erasable Logic, or PEEL. 

The PEEL contains an EEPROM (Elec- 
trically Erasable Programmable Read 
Only Memory) array, which programs 
the true and inverted input pins into the 
AND logic array, and configures the out- 
put cells to be either true or inverted, 
registered (using D -type flip -flops) or 
not, and determines whether the pins 
connected to those cells are to be out- 
put, input, or both (I /O). 

Being erasable means, of course, 
that they can be reprogrammed (at 
least a thousand times) and they re- 
main as programmed for at least 10 

years. And on top of that, they're fun to 
design with, too. 

The 18CV8 PEEL has other advan- 
tages over the standard 16L8, 16R4, 
16R6, and 16R8 PLA IC's, in addition to 

o 
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being able to replace those and many 
other 20 -pin PLA devices. The 18CV8 
has 10 input pins, plus eight output pins. 
All of the output pins may be used as 
inputs, giving a total of 18 inputs, where- 
as the PLA's have only 16 inputs. As men- 
tioned above, each 18CV8 output -cell 
may be programmed to be com- 
binatorial or registered, true or invert- 
ing; feedback to the array may be 
registered, combinatorial, or from the 
oa gate. 

The above mentioned PLA's have 
fixed, inverted outputs and the feed- 
back source cannot be altered. The 
registered outputs of the 18CV8 can be 
preset and cleared by directly pro- 
gramming their respective terms. The 
PLA's do not have direct preset or clear 
capabilities. The usefulness of those 
features will be demonstrated in the 
project IC that we'll design later in this 
article. 

Think of the PEEL devices as huge, 
integrated, micro -breadboards that 

\o 
o 

you can program and reprogram your- 
self again and again. To get a better 
idea of what the PEEL is, take a look at 
Fig. 1. Note: Due to space limitations, 
each of the 74 AND logic gates are 
shown as having only one input, where- 
as they actually have 36. 

Each junction on the input lines of the 
36 -input AND gates (called a product 
term) is a programmable connection. 
Programming those connections is the 
electronic equivalent of wiring a 
jumper on a breadboard. A bread- 
board with 2664 possible connections, 
and with 74, 36 -input AND gates, eight 8- 
input oR gates, eight D -type flip -flops, 
and eight 3 -state output buffers. A se- 
curity bit in the IC can be set after pro- 
gramming to prevent copying of the 
design. 

Programming the PEEL has been a 
drawback until now. All programmers 
available to date require computer 
support and are very expensive. The IC 
Designer described in this article has no 
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Fig. 3. The IC Designer was built on a double -sided printed- circuit hoard; the template 
for the component side of the board is shown here for those who wish to etch their own. 
But remember making a double -sided, printed- circuit board is lot more difficult and time - 
consuming ¿han producing single -sided boards. 
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computer requirement, and best of all, 
it's affordable. A design and con- 
struction project -a Lottery Number 
Selector -is presented later in this arti- 
cle to show just how easy a complex 
circuit can be built with a PEEL. 

To summarize, PEEL's can make your 
life a lot simpler. By reducing circuit 
board size and complexity, you can in- 

crease productivity, thereby helping 
you to make more -complex prcjects 
with less effort. You can also protect 
your design from copying and increase 
the odds in favor of your projects work- 
ing better the first time. 

On a personal note, designing with 
the PEEL, beside being challenging 
and educational, is a lot of fun. We 
have been designing with micro- 
processors for years, but it's been a long 
time since we have enjoyed a project 
as much as the IC used in design and 
construction project mentioned above. 

About the IC Designer. The IC De- 
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signer has a 12 -key keyboard and a 4- 

digit alphanumeric display to allow en- 
try and editing of program data and 
commands. The display prompts the 
user to enter data as necessary and 
displays entry results, entry errors, and 
the results of the entered commands. 

Programming the PEEL is a straightfor- 
ward operation. Using logic equations 
generated from your design, you simply 
enter the data on the IC Designer's key- 

board and it programs the data into 
the PEEL. 

Figure 2 shows the schematic di- 
agram of the IC Designer, which is built 
around several integrated circuits -in- 
cluding a Z80-CPU-and a handful of 
support components. The Z80, with its 8- 

bit data bus, requires little external sup- 
port: only memory, a 5 -volt regulated 
power supply, a reset capacitor and 
resistor, and a clock. 

The processor's clock is generated by 
an 8 -MHz crystal connected to two in- 
verters within U6, and divided down to 2 

O O O O 
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MHz by a divide -by -four counter (also 

internal to U6). A crystal clock is required 
for precise timing of the programming 
pulses. Note: U6 is a custom IC, which 
was designed and produced by the 
author and placed within a PEEL de- 
vice. (See Parts List for ordering informa- 
tion) 

The 2716 EPROM, U2, contains the IC 

Designer's program memory; e.g., the 
instructions that control the Z -80. A 6116 

2048 -byte static RAM, U3, is used to 
store program data entered by the op- 
erator by way of the keyboard, as well 
as various temporary data needed by 
the CPU. 

The first Z80-P10 (Parallel Input /Out- 
put), U4, is connected to the PROGRAM 

socket, S01. The signals from its two 
ports supply address and data to the 
PEEL for programming. The port "B" ter- 
minals of U5 (PDI thru PD5) switch the 
four transistor pairs on and off applying 
+ 12 or + 15 volts as appropriate to 
control the mode of the PEEL. That al- 

o 
o 

a 

o 

OIIoo 

o 

Fig. 4. Shown here is the foil side of the IC Designer's double -.sided, printed- circuit 
board. However. if v'ou prefer not to go though the hassle of etching, chilling holes 1' ?Il (?l 

them), und .soldering through- the -board jumper connection.., one run be purchased Irmn 
the supplier listed in the Part.. List. 
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Fig. 5. Once you've obtained the board and all the components, begin assembly kv first 
installing IC sockets at the appropriate locations on the component side of the board, 
guided by this parts -placement diagram. Note that pin I at each IC location is denoted by 
a square foil pad. 

lows us to erase, program, verify, and 
secure the PEEL. 

The keyboard and display provide 
the human interface. The IC Designer 
has many prompts to simplify interfac- 
ing. The prompts are given via a DL1414 
intelligent alphanumeric display 
(DISP1), which contains built in storage, 
decoders, and drivers for its four red 16- 
segment LED digits. 

Twelve tactile- feedback type key - 
switches olectrically arranged in four 
columns of three rows -make up the 
keyboard, which is scanned by port "A" 
of U5. 

Assembling the IC Designer. The IC 
Designer was built on a double -sided 
printed- circuit board; templates for 
that board are shown in Figs. 3 and 4 for 
those who choose to and are capable 
of rolling their own. If, however, you pre- 
fer to not to go though the hassle of 
etching, drilling holes (530 of them), 

and soldering through- the -board 
jumper connections, the board can be 
purchased from the supplier listed in 
the Parts List. 

Once you've obtained the board 
and all the components listed in the 
Parts List, begin assembly by first install- 
ing IC sockets at the appropriate loca- 
tions on the component side of the 
board, guided by Fig. 5. Pin 1 at each IC 
location is denoted by a square foil 
pad. Orient the sockets accordingly, 
with the notched end of the socket lo- 
cated at the square -pad end of the IC 
location. Do not install any of the IC's at 
this point, except U7 and U8-the reg- 
ulator IC's. 

Cut a 24 -pin socket in half to make a 
twelve pin socket for the display mod- 
ule. Except for the keyswitches, install 
the support components, beginning 
with the resistors and the capacitors, 
and then the diodes and the transistors. 
Be sure to check the orientation of the 
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Slfl 

52 

Sll 

57 
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57 
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51 

electrolytic capacitors, the diodes, the 
transistors, and the voltage regulators. 

The 7805 voltage regulator (U7) 
should be installed so that its metal tab 
faces the large foil area of the board, 
which will serve as a heat sink. Once 
installed, either a clip -on heat sink may 
be secured to the metal tab, or it can 
bent down flat to the board and se- 
cured with a screw and nut. 

Lay the board on a flat surface, corn - 
ponent side up. Orient the keyswitches 
so that their flat sides are facing toward 
the Z80. The keyswitches are of different 
colors; the number keys are white, the 
enter ( #) key is green, the ampersand 
( &) key is blue, and the exclamation (I) 

key is red; the functions of those keys will 
be discussed when we discuss using the 
Designer. Select the proper color and 
install and solder each switch. Using the 
keyboard layout (see Fig. 6) as a guide, 
label the keyswitches. 

Install the RESET switch (S13), the op- 
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tional POWER switch (S14), and fuse F1 on 
the board. Connect the output of a 14- 

volt AC, 1-ampere wall- mounted trans- 

former or a 19- to 24 -volt DC power 
supply to the board, and you are ready 
for a "test flight." 

With all of the IC's (other than U7 and 
U8) uninstalled, apply power to the cir- 
cuit, and check for the appropriate DC 

voltages at the outputs of the regulators 
(U7 and U8). There should be +5 volts, 
± 0.25 volt at the output of U7. If so, we 
have an indication that the board may 
have been assembled correctly, and it 
should be safe to install the IC's and 
display. 

Remove power from the board and 
allow a minute for the filter capacitors 
to discharge. Being careful to observe 
proper procedures to avoid static 
damage to the MOS (Z80 -CPU, Z80- 

PIO's, and ROM) and CMOS (RAM, 

CG526 custom -PEEL) IC's, install the IC's 

in their sockets, while observing 'the 
proper orientation. 

Plug in the display, making sure that it 
is properly oriented, with pin 1 of DISP1 

6 

ED PRG 

7 

SECURE 

8 

VERIFY 

9 

PROGFAM 

2 3 4 5 

I t & # 
ENTER 

Fig. O. This legend shows the physical 
layout of the keyboard switches (SI 
through S12). The keyswitches (each 
having a specific function) are color 
coded: the number keys are white, the 

ENTER ( #) key is green, the ampersand 
( &) key is blue, and the exclamation (!) 
key is red. 

going to the square pad at the display 
location. When you're positive that all 
parts are installed correctly, in the cor- 
rect place, and properly seated -no 
pins bent under any of the IC's -apply 
power again. Check the clock input at 
pin 6 of U1 for a 2 -MHz square -wave 
signal if you have a scope; or for a fast 

pulse train if you're using a logic probe. 
"COMMAND ?" should scroll repeatedly 
across the display. If so the IC Designer is 

ready for use. 

Generating and Entering Design 
Equations. The following is the step - 

by -step design procedure for a BCD 

decade counter /latch seven- segment 

decoder /driver with gated oscillator, 
which we'll use in lieu of a dry discussion 

of how -to- design with logic elements. 
That design was selected to show -off 

most of the capabilities of the 18CV8 

PEEL; our design makes use of features 
that would preclude the use of most 

other 20 -pin PIA devices. Primarily the 
project IC design shows the following 
special features: registered and oR 

feedback into the array; output to the 
output pins from the oR gate, thus by- 

passing the register; and the direct 
clear input to the registers. 

The counter portion appears fairly 
complex when first examined, and in 

truth, it's probably the most complex de- 
sign you would want to put in a device 
of this type. With closer scrutiny, how- 
ever, you'll see that -ifs easier to under- 
stand than you might think. 

In addition, some typical equivalent 
circuits will be presented to further clar- 
ify how to prepare your designs for use 

with the 18CV8 PEEL. A printed- circuit 
foil pattern and schematic is also 
shown for a Lottery Number Selector 
made with the project IC. 

Refer to Figs. 7, 8, and 9 (the decade 
counter, 7- segment decoder, and 
gated oscillator, respectively) as we go 
through this portion of our discussion. 
The schematics are included for clarity; 
a schematic is not needed to design 
your IC's. 

It is important to note here, that al- 
though the following design was gen- 
erated manually, there is a simpler way. 

For those owning or having access to 
an IBM compatible PC, high -level com- 
pilers are available. One of the best 

and least expensive (nominally under 
$100) among such devices is CUPL from 
P -CAD (Personal CAD), which is capa- 
ble of generating programming data 
from UL logic schematics, truth tables, 
and state equations. 

Had the design of the project IC 

been done with CUPL rather than man- 
ually, the resulting equations would be 
very similar to those shown below. Also 

worth -oting is the fact that those man- 
ually- generated equations were mini- 

mized (i.e., redundant and unnecess- 
ary terms were removed), as they were 
created. To illustrate, had the equation 
for QO not been minimized, the first 

equation,for QO would look like: 

QO = !QO & !Q1 & !6)2 & !Q3 # Count 0 

to count 1 QO &!Q1 &!Q2 &!Q3 # Count 
1 to count 2 !QO & Q1 & !Q2 & !Q3 # 
Count 2to count 3Q0 &Q1 &!Q2 &!Q3 
# Count 3 to count 4 !QO & !Q1 & Q2 & 

Q3 # Count 4 to count 5 QO &!Q1 & Q2 

& !Q3 # Count 5 to count 6 !QO & Q1 & 

Q2 & 1Q3 # Count 6 to count 7 QO & Q1 

& Q2 & !Q3 # Count 7 to count 8 !QO & 

1Q1 &1Q2 & Q3 # Count 8 to count 9 QO 

& !Q1 & !Q2 & Q3 # Count 9 to count 0 

Clearly, all of those terms are not 
needed, since QO is just inverted from 
one count to the next. Therefore, QO 

equals !QO...the same minimization 
technique applies to the rest of the 
equations. Not only does minimization 
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Fig. 7. In the BCD Decade Counter /Latch design, the Q outputs of the flip-flops are fed 

back to the inputs of the AND gates. 
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40 

Fig. 8. In the 7- segment decoder /driver design, a 0 means the segment is on, and a I 
means the segment is off for common -anode display; the opposite would be true for a 
common- cathode display. 

reduce keystrokes, but it also allow us to 
get far more into each PEEL. Because 
there are eight input terms for each 
product term (output pin), the ten 
equations would not fit into the 18CV8 
PEEL, or (for that matter) any other sim- 
ilar programmable logic device. 

BCD Decade Counter /Latch Design. 
To write the logic equation for a circuit, 
we must first generate a truth table 
showing the state of all outputs as the 
result of all possible inputs combina- 
tions: 

COUNT CLOCK 03 02 01 00 
0 0 0 0 0 0 

1 C 0 0 0 1 

2 C 0 0 1 0 

3 C 0 0 1 1 

4 C 0 1 0 0 

5 C 0 1 0 1 

6 C 0 1 1 0 

7 C 0 1 1 1 

8 C 1 0 0 0 

9 C 1 0 0 1 

0 C 0 0 0 0 

(C = rising edge of Clock) 

From the BCD decade- counter sche- 
matic (see Fig. 7), we see that the Q 

outputs of the flip -flops are fed back to 
the inputs of the AND gates, where the 
equations are implemented. Do each 
output one at a time, starting with 00. 
For example, to get from count 0 to 
count 1, we invert Qo. From count 1 to 2, 
we invert 01 and 03 and don't invert Q0, 

and so on. (Output 03 is included in the 

equation to terminate the count at 9; 
without it, the count would continue to 
11. Output 02 is not required.) 

Next generate equations to satisfy: 

(Note: ! = invert; & = and; # = or) 

00 = i00 From count 0 to 1 00 is 

inverted. 
Q1 = 00 & !Q1 & From count 1 to 2 Q! & Q3 

!03 # are inverted, 00 is not. 
!QO & 01 & From count 2 to 300 & 03 
!03 are inverted, 01 is not. 

02 = 00 & 01 & !Q2 From count 3 to 4 02 is 

# inverted, QO & (Dare not. 
!QO & !Q1 & From count4 to 500 & 01 

02 # are inverted, Q2 is not. 
00 & !Q1 & Q2 From count 5 to 6 01 is 

# inverted, 00 & 02 are not. f 

!00 & 01 & 02 From count 6 to 7 00 is 

inverted, 01 & Q2 are not. 
Q3 =Q0 &Q1 &Q2 From count7to8Q3is 

& !Q3 # inverted, 00, 01 & Q2 are 

not. 
!QO & !Q1 & From count 8 to 900, 01 
!Q2 & 03 & Q2 are inverted, 03 is 

not. 

11 

OSCI o 

SWI 
OSCO 

Fig. 9. In the oscillator, an AND gate is 
used as an inverter, which is gated off via 
SW /. 

a 1 means the segment is off for com- 
mon -anode display; the opposite 
would be true for a common -cathode 
display. 

COUNT 03 Q2 01 00 a b c d e I g 

0 0 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 1 1 0 0 1 1 1 1 

2 0 0 1 0 0 0 1 0 0 1 0 

3 0 0 1 1 0 0 0 0 1 1 0 

4 0 1 0 0 1 0 0 1 1 0 0. 
5 0 1 0 1 0 1 0 0 1 0 0 

6 0 1 1 0 1 1 0 0 0 0 0 

7 0 1 1 1 0 0 0 1 1 1 1 

8 1 0 0 0 0 0 0 0 0 0 0 

9 1 0 0 1 0 0 0 1 1 0 0 

a = 00 & !Q1 & !02 & !Q3 # The 'a' segment 
!QO & !CO & 02 & !03 # will always be 

!QO & 01 & 02 & !03 '1' when these 

equations are 
true. 

b = 00 & !Q1 & 02 & !Q3 # The same ap- 
!QO & 01 & Q2 & !03 plies to each 

segment in the 
remaining 
cases. 

c 

d 

e 

Note: In the above equation, the ex- 
clamation mark (!) denotes an inver- 
sion; the ampersand indicates an AND 

function; and the pound symbol ( #) de- 
noted an owing of terms. If you study the 
equations you will note that they de- 
scribe just exactly what the table spec- 
ifies. Ifs that simple! 

Next, we present a 7- segment de- 
coder /driver design (Fig. 8). In our de- 
sign, a 0 means the segment is on, and 

g 

= !QO & 01 & !Q2 & !Q3 

=Q0&!Q1&!Q2& !QS # 
!QO & !Q1 &02&!03# 
00 & 01 &Q2& !CO # 
Q0&!01 &!Q2&Q3 

= CIO &!Q1 &!Q2&!03# 
QO&01 &!02&!03# 
!QO & !Q1 & Q2 & !03 # 
00&!Q1 &02&!Q3# 
00&Q1 &02&!Q3# 
00&!Q1 & !Q2 & 03 

=00&!Q1 &!Q2&!Q3# 
!QO&01&!Q2&!03# 
CIO &Q1 &!02&!Q3# 
00 & 01 & 02 & !03 

=!00&!Q1 &!Q2&!Q3# 
00 & 101 &!02&!Q3# 
00 & 01 &02&!03 

GATED OSCILLATOR DESIGN 

OSCI SWI OSCO 

o 

OSCO = OSCI & !SWI 

The oscillator (see Fig. 9) is a little dif- 
ferent. The AND gate is used as an inver- 
ter, which is gated off via the SWI input. If 
we were putting those equations in two 
IC's, we would be just about done. How- 
ever they will fit in one 18CV8 PEEL if we 
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share some outputs. That's done by mul- 
tiplexing oo thru Q3 onto segment pins 
"a" through "d." The SWI term controls 
the multiplexer, so we add it to the 
above counter and decoder equa- 
tions, and combine them. When the SWI 

is high, the display is activated and 
when SWI is low, a count is initiated. The 

combination looks like: 

00(a) = SWI & 00 & !Q1 & !Q2 & 

03 # 
SWI& !CIO &!01&Q2&!Q3# 
SWI&!Q0&Q1&02&!Q3# 
!SWI & !CIO 

01(b) =. SWI & 00 & !Q1 & 02 & 

!Q3 # 
SWI&!QO&Q1&02&!Q3# 
!SWI&Q0&!Q1&!Q3# 
!SWI&Q1&!QO&!Q3 

02(c) = SWI & 100 & Q1 & !Q2 & 

!03 # 
!SWI & 00 & Q1 & !Q2 # 
!SWI & 100 & !Q1 & 02 # 
!SWI&Q0&!01&Q2# 
!SWI&!QO&Q1&02 

03(d) = SWI & 00 & !Q1 & 102 & 

!Q3 # 
SWI&!Q0&!Q1 &Q2&!Q3# 
SWI&Q0&Q1 &Q2&!Q3# 
SWI&00&!01 & !Q2 & 03 # 
!SWI&Q0&01&Q2&!Q3# 
!SWI&!00&!Q1&!Q2&Q3 

e =00&!Q1 &!Q2&!Q3# 
00&Q1 &!Q2&!03# 
!00&!Q1 &Q2&!Q3# 
00&!01 &Q2&!03# 
00&Q1&Q2&!Q3# 
00 & 101 &!02&03 

f =Q0&!Q1&!02&!Q3# 
!QO&01&!Q2&!Q3# 
00 & Q1 &!02&!Q3# 
00 & Q1 &Q2&!Q3 

g =!Q0&!01 &!Q2&!Q3# 
00&!Q1 &!Q2&!Q3# 
00 & 01 &02&!03 

00(a) 
means the 

pin is mul- 

tiplexed. 

The remaining 

pins are not 
multiplexed. 

We can add some finishing touches 
such as output enable (!OE) to blank the 
display if desired and a reset (CLrij pin to 
reset the counter. There are no equa- 
tions required to do that. Figure 10 

shows the pinout of the project IC. 

We need the pin numbers on the IC 

to convert the data for entry into the IC 

Designer. Had we started with pin num- 
bers originally instead of labels (Q0, ei, 
Q2, etc.), we could have saved this step, 

but the logic is easier to understand 
when written in logic terms rather than 
pin numbers. 

There is a little more data to be add- 

1 

2 

3 

4 

6 

7 

8 

9 

10 

CLK Vcc 

SW I GO 

Ol 

02 

03 

e 

CLR 9 

OSCO 

GND OSC1 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

Fig. 10. Here is the pinout of the IC that 
we've designed, which is used in the 
Lottery Number Selector. 

ed before we can program the IC. Re- 

fer to Fig. 11 for a list and description of 
the output configuration macro cells 
possible with the 18CV8 PEEL. We'll use 

Macro Cell 13 for the counter outputs, 

Macro Cell 04 for the plain segment 
outputs, and Macro Cell 03 for the os- 

cillator output. 
In addition, because we've included 

clear (OLP) and output enable (10E) pins, 

and their terms are not included in the 
logic equations, we have to tack them 
onto the data as it is entered. The infor- 

mation for all but the CLR is shown after 
each equation. The CLR data is at the 
end of the equations because it is en- 
tered only once and is prompted for 
after all other data is keyed into the IC 

Designer. 

19 = 2 & 19 & !18 & 117 & !16 Macro Cell =13 
OE= 19 

2 & 119 & !18 & 17 & 116 

# 
2 &!19 &18 &17& 116 

!2 &!19 

PARTS LIST FOR THE IC DESIGNER 

SEMICONDUCTORS 
UI -Z80 -CPU, integrated circuit 
U2 -2716 EPROM, integrated circuit 
U3-6116 Static RAM, integrated circuit 
U4, U5- Z80 -PIO, integrated circuit 
U6 -CG526 custom PEEL (see text), 

integrated circuit 
U7 -7805 5 -volt, voltage regulator, 

integrated circuit 
U8- LM317LZ positive, adjustable 

voltage regulator, integrated circuit 
QI Q8- MPS5172 general- purpose 

NPN transistor 
Dl D9- 1N4001 general- purpose 

rectifier diode 
DISI- DL1414 4 -digit LED display 

RESISTORS 
(All resistors are 1/4-watt. 5% units, 

unless otherwise noted.) 
RI-10,000-ohm 
R2 -330 -ohm 
R3- 10- megohm 
R4 RI5, R18 R21 -1000 -ohm 
R16 -2550 -ohm, 1% metal film 
R I7 -220 -ohm 

CAPACITORS 
Cl- 1000 -µF, 16 -WVDC. electrolytic 
C2 CI1 -0.1 -p F. 10 -WVDC, monolithic 
C12- 4.7 -p.F, 24 -WVDC, electrolytic 

SWITCHES 
S l S 12 -SPST momentary -contact 

keyswitch 
S I3 -SPST momentary- contact 

pushbutton 
S14 -SPDT minature toggle (optional) 

ADDITIONAL PARTS AND MATERIALS 
F1-1-amp pigtail fuse (optional) 
T1 -14 -volt AC, I -amp power 

transformer or 20- to 24 -volt DC 

power supply (optional) 

XTAL -8 -MHz crystal 

Printed- circuit or perfboard materials, 
enclosure (optional), IC sockets, 
hardware. etc. 

The I8CV8 PEEL is manufactured by 

International CMOS Technology, Inc., 
2125 Lundy Ave., San Jose, CA 
95131; 408 -434 -0678, and is second - 

sourced by Gould Semiconductor. 
They are available from some parts 
distributors. In addition they are 

available from the source given in the 

Parts List. 

Note: The following is available from 
Lancelot, PO Box 541005, Merritt 
Island, FL 32954 -1005; Tel 
407 -454- 3303. A complete kit of parts 

for the IC Designer is available for 
$79.90, plus $3.00 shipping and 

handling -kit includes all items in the 

Parts List except those marked 
optional; a partial kit containing the 

CG526 custom PEEL. pre- 
programmed EPROM, and the 
printed -circuit board, $50.00. plus 
$3.00 S/H: the C0526 custom PEEL 
only, $12.00 (ppd); unprogrammed 
I8CV8 PEEL, $5.00 each (ppd), or 5 

for $20.00 (ppd). Florida residents. 
please add 6% state sales tax. 
Canadian respondents. please add 

$3.00 additional postage to all orders. 
All foreign orders add appropriate 
postage for air shipping and 

insurance. 
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REGISTERED OUTPUT COMBINATORIAL OUTPUT 
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fïg. Il. This diagram shows the output configuration macro cells possible Frith the /b''('V' 
PEEL. In designing our project IC, we'll use Macro Cell 13 pur the counter outputs, 
Macro Cell 04 for the plain segment outputs and Macro Cell 03 pur the oscillator output. 

18=2&19&!18&17&!16 MacroCell=13 
# OE=!9 
2&!19&18&17&!16 

!2&19&!18&!16# 
!2&18&!19&!16 

17= 2 &!19 &18 &!17 &!16 Macro Cell =13 
OE=!9 

!2 &19 &18 &!17# 
!2 &!19 &!18 &17# 
!2 &19 &!18 &17# 
!2 &!19 &18 &17 

16=2&19&!18&!17&!16 MacroCell=13 
# OE=!9 
2&!19&!18&17&!16 
# 
2&19&18&17&!16 
# 
2&19&!18&!17&16 
# 
!2&19&18&17&!16 
# 
!2&!19&!18&!17& 
16 

15=19&!18&!17&!16# MacroCell=04 
19&18&!17&!16# OE=!9 
!19&!18&17&!16# 
19&!18&17&!16# 
19&18&17&!16# 
19&!18&!17&16 

14= 19 &!18 &!17 &!16# Macro Cell =04 
!19 &18 &!17 &!16# OE =!9 
19 &18 &!17 &!16# 
19 &18 &17 &!16 

13=!19&!18&!17&!16# MacroCell=04 
19&!18&!17&!16# OE=!9 
19&18&17&!16 

12 = 11 & !2 Macro Cell = 03 

OE = ENTER # 
(Defaulted on) 

AC = 8 (Asynchronous Clear -pin 8) 

SP = ENTER # (Synchronous Preset - 
defaulted off) 

First a few words of caution are in 

order. Never insert the PEEL IC into the 
PROGRAM socket unless the IC Design- 
er is on and "Command ?" is scrolling 
across the display; conversely, never 
shut the IC Designer off when the PEEL is 

in the socket or the IC will be damaged. 
The commands on the IC Designer 

are self prompting to ease entry of 
data. Press the keys deliberately, watch- 
ing for the response in the display. The 
pound ( #) key ores the term; the amper- 
sand ( &) key ANS S the term; and the 
exclamation (!) key inverts the term. The 
following is a description of what is en- 
tered on the IC Designer's keyboard 
and the prompts shown in the display: 

(Continued on page 96) 
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Water with a high mineral con- 
tent can shorten the life of a 
water heater or water soft- 

ener. The minerals in hard water accel- 
erate corrosion of the heater tank, 
which eventually leads to tank rupture. 
Glass -lined tanks survive longer, but also 
fail when thermal cycling results in mi- 
croscopic cracks that allow mineral - 
laden water to begin corroding the 
tank wall. The life of a typical water 
heater in the Southwestern United 
States is between four and eight years. I 

have gone through four heaters in 

twenty years. That means they had an 
average life of slightly over five 
years. Loss of a heater is inconve- 
nient, but water damage to car- 
pets, floors, and other furnish- 
ings can be more serious, and 
costly! 

Another source of water leaks 
are the supply hoses for washing 
machines. When a supply hose fails, 

if the washer is unattended the 
amount of water that gets on the floor is 

usually much more than a heater rup- 
ture would leave. Hose failures usually 
occur when the machine is being used 
so an operator may be nearby to con- 
trol a leak. However, excessive water 
pressure in city water mains can cause 
a problem at any time. Age is the pri- 
mary enemy of hoses. 

In light of all this, a water -leak alarm 
would be a nice item to have around 
the house. The remainder of this article 
describes an economical alarm that 
can be assembled with a few hand 
tools in an evening. 

triggered by voltage at its gate pin. 
Therefore, the gate is activated by 
pushing S2 or shorting J1. 

Which brings us to the detector ele- 
men- that goes to J1. It is a printed - 
circuit board that can be made specifi- 
cally for the purpose (see Fig. 2), or you 
can use a scrap PC board. When water 
hits he board it completes the circuit, 
the SCR is triggered and sounds the 
buzzer, BZ1. The buzzer is a sólid- sue _ -_- 

piezoelectric buzzet`designed to cycle_ 

o era-6f f-ut 3 

can use as many detectors as 
yon wish with the alarm. To add addi- 

tional alarms, simply wire additional 
input jacks in parallel with J1. 

The power source, B1, is a 9 -volt 
alkaline battery that should last for 
one or two years if there is no 
alarm. The pushbutton is used to 

test circuit operation and battery 
status. A power switch, S1, is included 

to turn the alarm off if a leak occurs. 
The piezoelectric buzzer is loud enough 

Circuit Description. A schematic di- 
agram of the circuit used is shown in Fig. 

1. The central element in the leak alarm 
is an SCR (Silicon -Controlled (rectifier) 
that has the property of continuing to 
conduct once it has been triggered. It is 

s 

R2 

33K 

Fig. I. The actual circuit is as simple as 

this. In fact, it will even work without S2 

which is just used for testing. 

WATER 
LEAK 

ALARM 
The simplest means of 

ensuring peace of mind 
against the ravages of 
water is to protect your 

property with our simple 
alarm circuit. 

BY EDMUND T. TYSON 

Fig. 2. If you choose to make your own 
moisture sensor, this foil pattern should 
come in handy. 

to require ear protection if one remains 
in the vicinity for very long, so be care- 
ful. 

Construction. Most of the compo- 
nents are mounted on a small PC 

board (see Fig. 3). An experimenter's IC 

perfboard from a local electronics 
store can be used if it is inconvenient to 
produce a PC board. The only point of 
caution during assembly is to be sure 
that the SCR is connected properly. Use 

Fig. 4 as a guide when installing the 
components. 

Before going any further, inspect your 
work and correct any problems (solder 
bridges, incorrectly placed compo- 
nents, etc.) you may find. 
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PARTS LIST FOR THE WATER - 
LEAK ALARM 

BZ1 -3 -28 volt, 95 -dB piezoelectric 
buzzer (Radio Shack 273 -066 or 
similar). 

B 1 -9 -volt alkaline battery 
J1 -RCA phono jack 
RI, R2- 33,000 -ohm, 1/4-watt resistor 
SCR1- 200 -PIV, 6 -amp silicon 

controlled rectifier, (Radio Shack 
276 -1067, ECG -5431, or equivalent) 

Sl -SPST toggle switch 
S2- Normally -open momentary- contact 

miniature pushbutton switch 
Experimenters perfboard, project box, 

battery holder, battery connector. 
wire, solder, screws, etc. 

Fig. 3. Although not absolutely necessary 
you can use this foil pattern to make a 
circuit board for the alarm. 

When all of the parts have been 
mounted on the PC board, and sol- 
dered in place, the circuit can be test- 
ed by connecting a battery and 
shorting the detector leads or pressing 
the test button. A loud, piercing tone 
should be emitted by the buzzer. 

The detector board can be made 
either using a copy of the pattern given 

A 

I SCR1 

K G 

-R2- 

0 
s, 

Bt 
J1 

Rl 

Fig. 4. If you decide to make the project's 
printed- circuit board, you can use this as 
a guide for mounting the parts. 

2.37 

o 

2.82 

O 

TO 

2.62 

O 

1.87 

O 

2.00 

in Fig. 2 or a specially adapted experi- 
menters perfboard. Notice that alter- 
nate strips of the board are connected 
to form a grid. The detector board can 
be connected to the leak alarm via a 
cable to a front -panel RCA phono jack. 
Make the detector board cable(s) 
using a lightweight wire such as tele- 
phone extension wire. Two jacks have 
been used on the author's model to 
permit the use of more than one detec- 
tor board at a time. 

When you're ready to mount the cir- 
cuit in an enclosure, you may wish to 
use Fig. 5 as a guide for your front -panel 
layout. 

Installation. Mount the box con- 
taining the buzzer in an accessible lo- 

0.75 
1.0 

1.75 

0.50 

O O 

o 
0.5 x 0.87 
CUTOUT 

ALL DIMENSIONS IN INCHES 

Fig. 5. The front -panel layout is not critical, but this diagram will help you arrange your 
device to match the author's. 

The author's prototype was set up to accept two water detectors. You can have the unit 
accept as many detectors as needed by wiring additional jacks in parallel with Jl. 

cation so the battery can be tested 
occasionally. If the boot is in a notice- 
able spot, the chances you'll re- 
member to test the battery are higher. 

Locate places for the detectors near 
the water heater or washer that are 
unlikely to be trafficked. Make all your 
connections and test the operation 
with a drop of water before.you make 
anything tiermanent. If all works well, 
then your alarm system is operational. 

Of course, there are times when no 
amount of warning will suffice. For in- 
stance, when flooding occurs while you 
are away from home, or when the vol- 
ume of water is large enough that items 
are damaged before preventive mea- 
sures can be taken. 

What can you do then? Well, if the 
items damaged are electronic in 
nature, all may not be lost. See the fol- 
lowing article for some steps to take 
when disaster strikes. 
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Flood-Daii:agvd 
Eqziipii:c'nt 

Last fall five days of heavy rains 
pelted the East Coast. In our area, 
a river crested 11 -feet above 

flood level. Eighty miles upstream 'nn the 
mountains of West Virginia, it became a 
54 -foot high wall of water that over- 
whelmed the best efforts of hundreds 
of bone -tired volunteers. Despite back- 
breaking heroic efforts, the sandbag 
wall at the edge of one town gave way 
under the relentless pressure of an an- 
gry river. Over the next 24 -hours the 
water rose, completely flooded base- 
ments, and gushed into the first floor of 
most homes and businesses to a height 
of six feet. As the waters receded, the 
governor called out the National 
Guard to prevent looting and people 
returned home to recover what they 
could. After cleaning out the water 
moccassins that inevitably come along 
with the flood waters, they found their 
possessions soaked and mudcaked. 
Among the damaged property was 

electronic equipment. If it were yours, 
would you know how to salvage what 
was left? 

Although most flood- damage sce- 
narios are not as dramatic as that 
above, we nonetheless hear of elec- 
tronic equipment that has taken a bath 
either from boating accidents, plumb- 
ing failures (Gee, was that plastic pipe 
running just above my stereo set ?!), or 
any of a variety of possible scenarios. 
Fortunately, there are certain things 
that can be done to restore flood -rav- 
aged equipment. 

Why Bother? If the insurance compa- 
ny pays off well enough, then you can 
go out and buy a new product. But if the 
insurance company refuses to- pay 
( "sorry...wind- driven water damage ex- 

cluded... "), or if you don't have insur- 

ance, then you might want to take 
restorative action. Even if the insurance 
company does pay off, you can often 

If heavy rains or floods 
do damage to your 
electronic equipment 
don' t give up 'hope. You 

might be able to easily 

salvage it with a simple 

series of steps. 

BY JULIAN KERR 

buy the equipment back from them for 
salvage value. One guy I know re- 
ceived $325 for a Iwo-year old ham 
radio set and bought it back from the 
insurance company for $20. The corn - 
pany sent him a check for $305, and he 
kept the carcass (Note: many insur- 

ance policies, including my friend's, 
don't cover replacement value, but a 
reduced value that depends on the 
amount of "use" you received from the 
insured property -he originally paid 
more than $600 for the set). 

Some of the steps that I recommend 
may sound a little bizarre to you from a 
normal perspective, but they are capa- 
ble of restoring an expensive piece of 
equipment. Some of the steps might 
cause a little damage that will also 
have to be repaired (especially those 
involving baking the moisture out or 
using chemicals to clean the rig). If that 
makes you nervous, then please re- 
member that if a component is defunct 
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you cannot harm it anymore: it is al- 
ready a total loss. Any restoration is 

therefore pure gravy. 
Before getting too excited however, 

make sure that you understand that you 
are undertaking heroic measures that 
may not be successful. One of the most 
frequently cited causes of bitter cus- 
tomer dissatisfaction is not your own 
poor performance, but rather dashed 
expectations. If you believe that the job 
will turn out much better than is possi- 
ble, then you will not be in a self- forgiv- 
ing mood when you fail to catch the 
bullet in your teeth. But if the job turns 
out a lot better than your expectations, 
then you will probably be very happy 
with your work. 

Rinsing. The first thing to do is refrain 
from turning the device on, even to test 
it briefly to see if it's broken. Believe right 
now that even a short dunk will cause 
fatal damage. If it was immersed, then it 
didn't survive! 

I once lived in an eastern seaport 
town where saltwater damage to elec- 
tronic equipment was common. The 
shop where I worked part -time re- 
ceived an $1800 FM UHF taxicab radi- 
otelephone set that had been immer- 
sed the night before during a storm (it 
seems that the saltwater river tributary 
overflowed its banks just high enough 
to cover the radio mounted in the trunk 
well). The first thing the shop owner did 
was take the transceiver out on the 
back parking lot and give it a ten min- 
ute shower with a garden hose. He had 
lived in that town all his life, and there- 
fore had much experience with water - 
damaged radio gear. 

Incidentally, if the damage is due to 
saltwater, then rinse it immediately. The 
longer salt residue remains in a unit, the 
greater the corrosion damage will be, 
and the lower the chance of successful 
restoration. 

In some cases, it will be necessary to 
follow the shower with an immersion 
bath. A technician I know uses a 25- 
gallon tub, the kind you might use to 
give a large dog a bath. He mixed Iwo 
to four quarts of a product like Lestoil, a 
small bottle (2 -4 fl.oz) of nailpolish re- 
mover or acetone (which is the same 
stuff, but cheaper) together in the tub 
along with enough tap water to fill it to 
the rim. If you do that, leave the set in 
the bath for an hour, pour out the solu- 
tion, rinse the tub out thoroughly, and 
refill it with plain tap water (some peo- 
ple prefer distilled water, which is avail- 
able in bottles in some areas). The 

second bath removes the residue left 
by the chemicals in the first bath. 

Please note that the chemicals may 
damage some plastics. If that worries 
you, then use plain soapy water. It isn't 
quite as effective a solvent, but it works 
somewhat. 

Drying Out Equipment. The next step 
is drying the unit out thoroughly. If you 
live in Arizona (yes, they have floods 
there!), then simply leave the rig out in 
the sun for about a week; everyone else 
will have to use some other method. 
The kitchen oven is a good bet, pro- 
vided that it can be regulated to main- 
tain a temperature. of 125 to 130 °F 

TO 
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To 

220 
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40-75 
WATT 
LAMP 

Hl 

A 

40-75 WATT 
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Fig. 1. High voltage transformers can be 
made to heat slightly without reaching 
their full potential by putting their 
primaries in series with a light bulb. For 
110 -VAC transformers only one lamp is 
needed (A), whereas 220 -VAC 
transformers require two lamps (B), one 
for each hot lead. 

fahrenheit. That temperature range is 

low for a kitchen oven, and some might 
not be able to remain that cool. Higher 
temperatures will dry the set out faster, 
but they will also melt some of the plas- 
tics used in it so beware. complete 
drying takes several days, or perhaps 
as long as a week. 

Another alternative is to place the 
unit in a large enough box made of 
cardboard or other material and use 
several hundred watts worth of incan- 
descent lamps to provide heat. Use a 
thermometer inside the enclosure to 
ensure that the 130 degree "melt limit" 
is not exceeded, and that the box 
doesn't catch fire from neglect. Again, 
up to about a week is needed -al- 
though I have dried out a car radio that 
was dropped in fresh water (for a few 
minutes) in only one day. 

The Big Test. In some cases, the only 
way to test a device is to turn it on and 
look for smoke. I prefer a more con- 
servative approach: My first step is to 
disconnect the DC power supply. That 
can be absolutely essential to the future 
health of the item being repaired -es- 
pecially those with high -voltage power 
supplies. 

Without connecting the set to AC 
power, connect a bench -top variable 
power supply to the circuitry that was 
previously connected to the internal 
power supply. It is essential that you use 
a DC power supply that will provide the 
same voltage(s) as the original internal 
supply, and that is definitely current lim- 
ited. Set the current limiting control for a 
short -circuit current only a little above 
the normal operating current of the cir- 
cuit under test and slowly bring the DC 
voltage up to the operating voltage of 
the unit. 

Why go to such trouble? The reason is 

prevention of secondary damage. 
There is almost inevitably a short circuit 
or other condition that draws lots of cur- 
rent. If such a condition exists in the 
equipment, then the internal power 
supply normally used would probably 
produce enough current to burn up 
components, and printed -circuit board 
traces. After the circuit is slowly brought 
up to its proper voltage level, then you 
can check out the unit's own power 
supply and (if working properly) recon- 
nect it. 

Power Supplies. The low -voltage DC 
power supply should be checked out 
separately, especially if it uses a series - 
pass regulator (many sets do these 
days). If the regulator circuit is not work- 
ing, then several possible faults can 
connect the rectifier output to the reg- 
ulator output; such as having a series - 
pass transistor shorted or hard biased 
to full on. Since the rectifier voltage is 

always higher than the regulator output 
voltage, it can damage circuits that 
were just pronounced healthy if con- 
nected without checking. 

High voltage (or HV) power supplies 
have special problems all their own. 
Small amounts of moisture that are no 
problem in low voltage supplies will zap 
a HV supply into never -never land. One 
big trouble spot is the HV transformer. If 

moisture has penetrated it, then it may 
have to be replaced. It might help to 
provide some extra drying for the trans- 
former, but be prepared to replace it. 

Figure 1 shows a method for drying a 
(Continued on page 94) 
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FYI, PDIS 
RICOH PORTABLE DIGITAL INFOR- 
MATION SYSTEM. Manufactured by: 
Ricoh Corporation, 155 Passaic Ave- 
nue, Fairfield, NJ 07006. Price: $540 
(MC50), $510 (IM -A), $540 (IM -F50). 

Imagine this: Your one -man, high -tech, 
state -of -the -art expedition to the top of Mt. 
Kisco has at last reached the summia. You 

unsling your laptop computer from your 
shoulder, fire up the word processor, and 
type the words, "/ MADE /T!" After print- 
ing out the message on "the world's small- 
est laser printer" (so small that you can 
carry it around strapped to your wrist, but 
you have to fold up the paper supply into 
little squares to get it in) you unclip your 
cellular phone from your belt and. con- 
necting to it your portable fax unit, dial up 

your sponsor, The Gizmo Thrifty Nickel - 
Times- Picayune and Sun and transmit to 
them a copy of your triumphant announce- 
ment. Then. whipping out your sub- 
miniature ... 

Ricoh's PD /S (Portable Digital infor- 
mation System) consists of four parts. 
Central to the system is the MC50 scanner/ 
copier module. Connected to the IM-F50 
fax module, or the IM-A image controller/ 
scanner module, the first becomes a scan- 
ner for fax or image digitizing (and com- 
puter storage) or an output device for 
either of the two. If you also have the 
MP30 overhead projector, you can use the 
MC50 to prepare transparencies for it. We 

tried out everything but the overheat proj- 
ector, and having seen that demonstrated 
by Ricoh we can attest that it, too, works. 
The PDIS system should be able to do 
everything we described in the situation 
we- somewhat facetiously -set up in the 
opening paragraph except the laser- print- 
ing part. 

It would be easy to be cruel to the PDIS 
system by comparing it to other, full - 
scale, units for faxing, copying, cGgitiz- 
ing, etc. However, the first letter in PDIS 
stands for "Portable," and the measures 
necessary to attain that portability must be 
taken into account. When that is done, the 
Ricoh PDIS meets most of its design 
goals. It is not intended for permanent 

CIRCLE 50 ON FREE INFORMATION CARD 

installation in an office or even a home, 
where larger units will serve better. How- 

ever, the PDIS' portability opens up areas 
of use that are not possible with those 
larger devices. 

The MC50 scanner /copier measures 12 

x 6 x 13/4 inches and weighs three 
pounds, battery included. It can scan a 

maximum area approximately four inches 
wide by six inches deep. The top and bot- 
tom of the unit are made of transparent 
material, and the scanning head faces 
down and moves between them. You look 
down through the transparent top to place 
the scanning "window" accurately over 
the area you intend to copy or otherwise 
process. A yellow border marks the 
bounds of the scanning area. Scans can be 
set for three lengths: 160 mm, 130 mm, or 
65 mm. A shorter scan conserves consum- 
ables such as paper and the electricity 
stored in the unit's rechargeable battery 
pack. 

The scanner is euuinned with two nrint- 

density controls, one marked READ and the 
other marked PRINT. While both can be 

used when the MC50 is used as a copier, 
the reason there are two controls is that 
when the unit is used as part of a fax 

system, one of them adjusts the density of 
the mage being scanned for transmission, 
while the other adjusts that of the image 
being received. The "lighter" end of the 

scale is marked with a hollow (the body of 
the MC50 is gray) half circle and the 

"darker" end with a white -painted one. It 

sometimes took a good deal of effort on 

our part to remember that "white" was 

dart and "gray" was light: however, since 
we seem to be somewhat dislexic when it 

comes to icons, you'll probably have an 

easier time of things. 
The MC50 accepts 30 -foot rolls of ther- 

mal paper. That is not our favorite medi- 
um, since it tends to be fragile and 
somewhat volatile. However, "thermal" 
.cr ns to be the word in faxing, and the 

(Contiued on page 8) 
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Sound -on -Sound 
Video 
jVC HR- S8000U SUPER -VHS VCR. 
Manufactured by: jVC Company of 
America, 1111 W. Artesia Blvd., Comp- 
ton, CA 90220. Price: $1599. 

While the video portion of home VCR's 
has constantly been improved through the 
years, progress in the audio section has 
lagged far behind. We have -or have 
had- Betamax, VHS, Super Beta, VHS - 
HQ, Super VHS, 8mm, Hi -8, and un- 
doubtedly a few other video formats that 
escape us for the moment. The capabilities 
of the best of those systems surpass the 
standards set forth for broadcast video. 
And, as a convenience to the home pro- 
ducer, many decks (and even camcorders) 
today include features such as edit switch- 
es that bring into play peaking circuits to 
give the video a little tweak before it sets 
off on its trip from one tape to another. 
Even VCR's that were not designed to be 
"editing decks" have a few niceties that 
get them at least partway there. 

VCR audio hasn't fared as well. To be- 
gin with, the speed of a videocassette tape 
at SP (Standard Play) speed is I5/e 
inches- per -second- slower than an 
ordinary audio cassette's 17 /sips -and at 
the EP (Extended Play) speed it is a third 
of that, or 7/6 ips. That does not lend 
itself to the cause of fidelity or signal -to- 
noise ratio. Early on, twin longitudinal 
tracks for stereo were added, as was Dol- 
by B noise reduction to keep tape hiss at 
hay. That still did not, however, do any- 
thing to improve audio frequency -re- 
sponse, which typically has a range of 
from 70 Hz to' 10 kHz. 

Then came VHS Hi -Fi. (We'll ignore 
the Beta side of things for simplicity's 
sake.) That system records stereo sound 
at videocassette speeds with almost the 
fidelity and dynamic range of a compact 
disc -essentially flat response from 20 
Hz to 20 kHz with a dynamic range of 
more than 90 dB. Wow! The VHS Hi -Fi 
signal is recorded along with the vid- 
eo- actually, underneath the video on 
the large video portion of the tape. Usu- 
ally, an "old- fashioned" longitudinal 
audio track is recorded as well, at the 

edge of the tape, for compatibility with 
non -Hi -Fi decks. 

Now, here come the "gotchas." First 
of all, video and Hi -Fi information are 
inextricably intertwined; you can't mess 
with one without messing with the 
other. If you erase the video, you also 
erase the Hi -Fi audio, and you can't 
change the audio without erasing the 
video. Second, on most Hi -Fi decks, the 
longitudinal track is mono only, and 
linked to the Hi -Fi track. It is a con- 
venience only, put there just for those 
who may have to play the tape on a deck 
without Hi -Fi capabilities. 

Now comes JVC, with its HR- 
5800011. One of the things that sets this 
VCR apart from most of the rest of the 
pack of Super -VHS decks is that it pro- 
vides you with independent control of 
the Hi -Fi and longitudinal audio tracks. 
You are still stuck with the inseparable 
video and Hi -Fi tracks, and if you want 
to change one you have to change the 
other as well. But with the HR- S8000U 
you can do something altogether dif- 
ferent on the longitudinal mono track, 
and as you play back the video you can 
do so with your choice of tracks: Hi -Fi 
stereo, longitudinal mono, or a mix of 
both! 

You can, for example, record a narra- 
tion or commentary on the longitudinal 
track to complement the sound on the 
Hi -Fi one. If you don't like it you can 
erase it and start again without affecting 
what's on the Hi -Fi track. On playback 
you can listen to either of the tracks 
independently, or to a mix of the two that 
would superimpose your narration over 
the Hi -Fi track. You can also use that 
track -independence to record off -the -air 
SAP (Second Audio Program) sound on 
the longitudinal track while getting the 
main- channel audio on the Hi -Fi one. 
Provision is also made for recording si- 
mulcasts. where the video may come over 
the air or from a cable feed while the audio 
is derived from an FM radio broadcast 
(and presented to the VCR from your re- 
ceiver as a line -level signal). Of course, if 
you don't need any of that, you can record 
the same audio signal on both tracks, al- 
though the longitudinal one will be mono- 
phonic. 

Those independent audio tracks present 
the creative videotaper with a lot of flex- 
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ibility. It would have been nice had JVC 
included a level control for the long- 
itudinal track, and maybe even made it 
stereo rather than mono, but perhaps that's 
asking too much of a VCR that wasn't 
really designed to be an editing /mixing 
deck. Still, would it have been that much 
trouble to ... ? 

The HR- S8000U comes with all the 
usual S -VHS features (which you can read 

about in other magazines that specialize in 

presenting lists of such things). together 
with a few that you won't find everywhere 
else. 

It is one of those VCR's with lots and 

lots of solid -state memory built into it, and 

as part of the "what -else- can -we -do -with- 
all- that -RAM?" game. JVC has included 
several novel features, some more useful 
than others. One of the more useless ones 

is a "zoom" effect that allows you to en- 

large a portion of the picture on the screen. 

The first press of the ZOOM button blows up 

the center of the picture to fill the screen, 

and subsequent presses expand the corners 
in turn. The problem is that you can't .use 

this technique on an image frozen in mem- 
ory; you have to use it in real time. That, of 
course, means that if the camera moves or 
a cut is made from one scene to another. 

you find yourself suddenly looking into 
empty sky or at someone's eyebrow. or at 

something other than what you had been 

concentrating on a moment before. Well, 
if you don't like it, you don't have to use it. 

Other digital features provide two levels 

of "mosaic" effects. where the picture is 

broken up into low- and lower -resolution 
versions made up of tiny squares (or of 
huge square pixels, depending on which 
end of the microscope youre looking 
through): and two levels of solarization, 
wherein a contoured "arty" effect is cre- 
ated by restricting the number of color 
shades and brightness levels that can be 

displayed on the screen. 
The HR- S8000U uses its ability to put 

up to sixteen pictures on the screen at once 
(in a four-by -four array of small windows) 
to perform a function JVC calls "Multi - 
Screen Intro Search." You can have the 

deck run quickly through a tape and, when 

it encounters an index mark (either the one 

included automatically whenever a record- 
ing is started. or one of those you are 

permitted to add), slow down and display 
the picture it encounters in an on- screen 

window. After two minutes (or earlier if 
you give the command), the picture is au- 

tomatically frozen in the window in mem- 
ory until, at the end of the tape, you have as 

many as sixteen on- screen boxes display- 
ing the beginning of each of the indexed 
segments on the tape. If you then leave the 

deck alone, it will rewind the tape to the 
beginning and record several seconds' 
worth of that multi -image picture at the 

beginning of the cassette, providing you 
with a kind of table of contents on tape. 
That feature will be of little value if your 

tape contains nothing more than two 
weeks' worth of Jeopardy (which always 

opens the same way), but it can otherwise 
be quite useful. 

The HR- S8000U's remote -control unit 
is a flat, square, cigarette- case -size box, 
most of whose controls (and there are quite 

a few of them) are normally concealed by a 

hinged cover. We especially liked the 

unit's remote -programming capability. 
That is, you can take the remote control 
and a copy of your favorite program -listing 
publication into a place where you can 

spread everything out, and program on 

the remote, using its built -in LCD screen 

and built -in RAM -up to four recording 
sessions. Then, when it's convenient, you 

point the remote at the VCR and upload 

this programming information into its 
memory. A valuable feature, particularly 
for the nearsighted who can now push but- 
tons and see confirmation of their pro- 
gramming without constantly having to 

put on and take off their glasses! 

The HR- S8000U worked well for us, 

and it has some very useful features, par- 

ticularly in its audio section, not to be 

found elsewhere. We're going to miss it 

when we have to return it to JVC. 

Elsie, de TV 
CITIZEN DD -P226 LCD COLOR TV. 

Manufactured by: Citizen America 
Corporation, 2020 Santa Monica Bou- 
levard, Suite 410, Santa Monica, CA 
90404. Price: $249.99. 

It used to be that you could tell you were 

in a New York taxicab by the pencils stuck 

into holes punched in the padded dash- 

board and by the transistor radio propped 
lip on top of the dashboard. More and 

more frequently, it appears, that little radio 
is being replaced by an almost -as- little TV 
set. 

One of those little receivers is Citizen's 
DD -P226. a 2.6- inch -screen color set that 
tits, albeit somewhat bulgingly. in the 
pocket of a typical sports jacket. if TV -on- 

the -spot is what you've been looking high - 
and -low for, the one -pound- with- batteries 
DD -P226 may be the answer to your 
prayers. 

The DD -P226 tunes both the VHF and 

UHF hands: the channel is indicated by a 

small sliding bar (which is actually part of 
the display) that moves as you spin the set's 

convenient tuning knob. The color of the 

bar changes to indicate whether the band 

switch is set to receive VHF or UHF. Un- 
der some lighting conditions we found that 
we had difficulty in making out the indica- 
tor. The sensitivity of the tuner was very 
good, and much of the time we did not 

even have to extend the telescoping anten- 

na when we were using the set in the upper 

portion {channels 7 -13) of the VHF band. 
There are two types of color -LCD 

screens in production -the active -matrix 
type, where each color pixel is individu- 
ally controlled by a minuscule transistor 
fabricated on the LCD device itself, and a 

less- sophisticated type using older LCD 
techrology. The Citizen set uses the older 
techrology, and, while the picture is not 

bad under good conditions, it could be a 

lot better. For one thing, contrast is lack- 
ing -there just isn't enough snap to the 
picture and, in our unit at least, colors 
lacked richness and were not very well 
saturated. LCD's in general are not known 
for their contrast range, and although the 

screen of the DD -P226 is, without ques- 

tion, quite an improvement over the LCD 
TV screens of a tèw years ago. it is defi- 
nitely not state of the art. 

Another problem with the display arises 

from the fact that the picture elements of 
an LCD that doesn't use active -matrix 
technology are somewhat slow to respond 
to change. That results in an image lag that 

shows up on the screen of the Citizen set as 

both smear and flicker on moving objects. 
On such a small screen that won't give you 

a headache, but it is rather distracting and 

can he something of an annoyance if you 

watch for any length of time. 
The screen is backlit by a very small 

fluorescent tube, which is on whenever the 

set is on -a source of extra drain on the 

battery. The backlit -only display makes it 
(Continued on page 6) 
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Ode on a Welsh 
Urn 
CERCA 2000 OMNIDIRECTIONAL 
CERAMIC SPEAKERS. Distributed by: 
ANTECA (Asti Nikko Technology Cor- 
poration of America), 5816 Corporate 
Avenue, Suite 170, Cypress, CA 90630. 
Price: $1699.95 per pair. 

The inhabitants of the British Isles have, 
over the years, come up with quite a few 
products that we over here on this side of 
the Atlantic consider to be somewhat 
quaint and ... er ... novel. Among those 
can be counted the MG, haggis, and Mon- 
ty Python's Flying Circus. A recent candi- 
date for inclusion in that category might be 
a speaker system manufactured in Wales 
by Pearl & Oakley Acoustics Ltd. and dis- 
tributed here by ANTECA. 

What qualifies the Cerca 2000 speaker 
systems for that honor are their en- 
closures. In the past (and perhaps still) 
speaker systems have been encased in such 
materials as concrete, wooden shells filled 
with sand (the original Wharfdales). and 
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Italian marble. Those unusual packagings 
have not been chosen so much for the sake 
of beauty or other artistic merit as they 
have for their acoustic properties, the idea 
being to enclose a system's speakers in a 
non -resonant housing to prevent the color- 
ation of the sound they produce. If the 
speaker enclosure vibrates, it acts as a 
transducer in itself, but its "output" is far 
from true to the original waveform. That 
distorted version of the amplifier's output 
is what adds "color" to a speaker's sound, 
and the less an enclosure vibrates, the less 
affected the output of the system will be. 
In response to the quest for a non -resonant 
enclosure, the Cercas are housed in ce- 
ramic urns. 

The system we auditioned is called the 
Victoria. and it is packaged in a 35 -inch- 
high ceramic "ginger -jar" enclosure with 
an antiqued -glaze (crazed) finish available 
in off -white or black. (The Cerca literature 
hints that if you supply a piece of fabric 
from your present furniture, a pair of ce- 
ramic enclosures can be finished to match 
it. The price for that service is not men- 
tioned.) The design is a rather pleasing 
one, although, with its 360- degree ver- 
tically striped grill cloth, the system at first 

reminded us of what the result of a mating 
between R2 -D2 and a very large mush- 
room might look like. 

If ginger jars do not fit in with your 
decor, the Classic model is a more modern 
design. There is also a smaller system 
called the Cerca Hi that hangs from the 
ceiling like a planter. 

According to Pearl & Oakley, the Cer- 
cas' urn -like ceramic enclosures have sev- 
eral advantages over more traditional. 
boxlike, wooden ones. For one, they say 
that, since there are no corners, "there are 
no parallel walls or right angles, which 
negates standing waves and sound colora- 
tion." They also say that, since the ce- 
ramic material is the world's second 
hardest substance next to diamonds (But 
what about Carborundo,,, ?- Editor), 
there is almost no flexing within the cab- 
inet: "The sound comes out faster and 
much cleaner," and "phasing (phase inter- 
lerence) is eliminated because there is no 
')Lind delay." 

While the quality of the sound output by 
the Cerca system is not bad at all, we beg 
to differ with Mssrs. Pearl and Oakley on 
several of the above points. First, just be- 
cause a material is hard does not mean it is 
inflexible. Hardness and flexibility are two 
entirely different concepts, and a "hard" 
material can flex quite a hit. For another, 
echoes and standing waves can occur just 
as easily in curved environments (es- 
pecially those with hard walls) as in 
straight -line ones; to wit, the famous 
"whisper chambers" or "whisper lines" 
in a number of historic structures, such as 
the rotunda of the Capitol building in 
Washington, DC. 

And ceramics, as well as other vitreous 
materials, both transmit sound and reso- 
nate very easily. That is in the nature of 
crystalline materials such as ceramics. and 
those qualities are not in the least desirable 
in a speaker enclosure. Snapping a finger 
sharply against the Victoria's "ginger jar" 
enclosure yielded exactly the result we ex- 
pected-a sort of dull ping. A truly non - 
resonant material would have produced a 
flat thud, at most. 

The output of the Cerca speakers was 
almost exactly what we imagined it would 
be. Although it was ample, it was not a 
massive sound. That is no doubt due in 
part to the speakers' relative inefficien- 
cy- sensitivity (one watt at one meter) is 
only 86 dB -and we took to setting the 
volume control on our amp somewhat 
higher than we would have with our usual 
speakers. The sound also acquired a ... 
well ... ceramic quality. That is. rather 
than having the "warmth" associated with 
the coloration added by wooden en- 
closures. the Cerca sound was a bit cool 
(to some ears that might represent a lack of 
coloration) and flat, a rather hard sound. 
To us it was the musical equivalent of the 
dull ping mentioned earlier. For some 
types of music (string quartets come to 
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mind) those sonic characteristics can be 

desirable. 
The Cerca speaker systems are sold as 

matched pairs. The inat hing extends to 

the outputs of the speakers thentsclscs. 
whose frequency responses are within 
dB of each other, and to the color of the 

ceramic finish. Interestingly. part of the 

matching process is done by weight -the 
closer the weights of two al the I5mnr 
thick urns - are. the closer their perfor- 
mances sayill match. Another curious fact is 

that the resonant characteristics. such as 

they are, of the ceramic vessels can be 
altered by changing the temperature at 

which they are tired. "l'he version of the 

enclosure now in use exhibits n slight peak 
in response a bit above 400 Iii. 

The Cerca speakers are equipped for hi- 

wiring, a popular method of speaker con- 
nection among audiophiles in the British 
Isles, and one that is gaining in popularity 
here among our own audiophile communi- 
ty. In a hi -wired system, the leads to the 
low -frequency driver, and those of the 
mid- and high -frequency ones, are 
brought out individually. Separate ampli- 
fiers are used to drive each section. thus 
eliminating at least one high- level 
crossover network Where distortion can 
occur, and raking the quality of the sound 
output another notch. if you don't use the 
speakers' hi- wiring capability. the two sets 

of binding posts can he juntpered, as they 
are when you unpack the speakers. 

The design of the Cerca system permits 
you to place the speakers near a wall or in 

the center of the roost, perhaps flanking a 

sofa. Sound k radiated omnidirectionally. 
Bass from the system's 61/2-inch low-fre- 
quency driver k emitted from the horse of 

the enclosure t it 's recommended that you 
not use the Cereal over a carpeted floor, 
which Would absorb much of the low -fre- 
quency energy fired in its direction). 
Sound from the 5 -inch midrange driver 
and the I -inch metal -dome tweeter are dis- 
persed through 360 degrees by ceramic 
deflector antes within the enclosure and 
exit through the striped grill cloth. While 
we generally do not trust "omnidirec- 
tional" speaker systems. we found that as 

we moved about the Cercas. which we had 

placed in a more-or -less central location in 

our listening area. the instruments re- 

mained surprisingly well localized. 
That k as the designers of the Cerra 

system intended. for their initial goal was 

not to produce a piece of furniture. but to 

design an omnidirectional speaker sys- 
tern. (Indeed. the idea for a ceramic en- 

closure came about from that of using a 

ceramic material fòr the omnidirectional 
deflectors.) While the "ceramic'' quality 
of the Cerra sound may take a hit of get- 

ting used to. the speakers' sound-disper- 
sion characteristics make them worth 
looking into if you want a system that does 
not tie you into listening from a single 
location while it enhances your decor. 

Something so 
Right 
KENWOOD CP -C7 PORTABLE CAS- 
SETTE PLAYER. Manufactured by: Ken - 

wood Electronics (Division of Ken - 
wood U.S.A. Corporation), 2201 East 

Dominguez St., Long Beach, CA 
90890. Price: $259. 

Sometimes the minute von Ix. e.:cs 

on something, or take it in your hands, yo_t 

know that this is it -that you :ta.c encoun- 
tered an object of such that die 

two Of you were made for each other. 
That's the way we felt about Keniro(xls 
compact portable cassette pla -.er. model 
CP -C7 as soon as we took it out of the box. 
Not only did it feel right in oar hands, hut 

use and examination proved it tc r he a supe- 
rior performer into which a lot of thought 
and planning had obviously hccit invested. 

To begin with, the ('t' -(-7 is small -- - 

about the size of a lady's e CL rette ease. 
While not heavy tit weighs j.ts under 6.9 
ounces) the unit has a nice eamtòrtabxe 
heft to it -it's encased in hi ick anodized 
metal_ not plastic. The CP-C7 is normally 
powered by one of the new ue aeration of 
small reeharneahle nickel-cadmium cell,. 
shaped sort of like half a pack c f Wrigley's 
chewing guns. That cell. v:h ch resides 
inside the player and recharges in alm at 

five hours, is said to he able to power the 

player for about three- and -a -half hams: 
our use gave no indication that that was flit 
the case. If you need a longer running t me 

between charges. the placer er -rates with a 

clip -on holder hu a single "AA" -size al- 

kaline (or other r' pc of) dry cell. When 
attached to th.,, aycr. that extends its 
atselul life (it t- tckle- charges the re- 
Aargeable cell, we sire told) to over 
,weise hours. While the Ni -Cad will han- 
dle most normal commutes, adding the 
dry cell will kee)+'ou in music escn if your 
place of work re wseral tinte /ones away. 

The dual- cap,usn tape transport allows 
for auto -reverse 0,Deration. When the i 

or reaches the _Yt2 of the tape, it reverses 
direction, switches to the other side of the 
play hack head tai pick up the other pair of 

tracks, and plays the other side- That fea- 
ture can be sssüehed off with the remote 
_-ontrol, which s_e'll discuss below. All 

tape -transport ) .aeration is logic -con- 
trolled. That c,. there's no mechanical 
linkage between any of the pushbuttons 
and the transpî,~ mechanism. Instead, 
each button siut,-1s sends a signal to a 

decoder IC, and opt there ;mother signal 
is generated that causes the requested ac- 
tion to take place 

The CP -C7 includes several features not 
found on ratan'. %un-o(..the -still portable 
cassette players. A "bass -boost" switch 
adds extra kick. 1( the low Iirquencies. We 

did not expect th;:' feature to he as el tective 
as it was: we c'-p-ct to fi'cJ those low fre- 

quencies in the _ut, not in the eardrunt- 
However. the estia bass was easily appar- 

ent, and did seem to he more than just an 

extra tickling of :tie tympanic membrane. 
We really aprKciated the inclusion of 

both Dolby H ,I,h1 Dolby C noise- reduc- 
tion circuitry Ay1 hough prerecorded tapes 
usually don't us_ Dolby C. the ones we 

make for oursel -es from CD's and other 
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sources do. It's a pleasure to be able to 
listen to them without experiencing any of 
the shrillness or hiss that are apparent 
when playing Dolby C material through a 
Dolby B circuit. (The Dolby C decoder, by 
the way, is an honest -to -God Dolby C cir- 
cuit on a chip, not just a second Dolby B 
circuit run in conjunction with the first 
one.) 

The bud -type earphones that come with 
the player are a story unto themselves. 
When we unpacked them we thought at 
first that whoever had assembled and 
packed them had been drinking on the 
job -the cord for the left earpiece was 
only a few inches long, while that for the 
right one was more than a foot- and -a -half 
in length. And, search as long as we 
might, we could not locate the foam covers 
that we felt sure should have gone over the 
earpieces' fine metal- screen protective 
covering. 

A phone call cleared that up: Everything 
was as it was intended to be. There were no 
foam covers because they tend to absorb 
some sound energy that should be reach- 
ing the ear. To ensure purity of sound, it 
was explained to us, audiophile earbuds do 
not use such covers. While we can accept 
that explanation, we feel that for practical 
masons such pads should have been in- 
cluded with the phones. Without them, 
there is a tendency for dust and small parti- 
cles of dirt to get into the transducers 
through the metal screen, resulting in an- 
noying rattles, buzzings, and distortion at 
medium -to -high sound levels. If you are in 
the habit of stuffing the player and phones 
into a lint -filled pocket, you might find 
that a particular problem. Fortunately. if 
you don't mind a small -and probably 
mostly undetectable -loss in frequency 
response, you can pick up a pair of foam 
covers for a couple of dollars in most 
places that sell audio equipment. What- 
ever loss in fidelity might result will be 
more than compensated for by the absence 
of rattle. etc. 

The disparity in lead lengths results in 
the main part of the earphone cord hanging 
down the left side of your body, rather than 
straight down past your bellybutton. There 
are a couple of benefits from that. at least if 
you're right- handed (lefties like us will 
just have to put up with that minor incon- 
venience, unless we'd rather wear the left 
earpiece in the right ear and vice- versa). 
First, of course, is the fact that with the 
cord on the left, you have more freedom of 
movement on the right side. Also, the off- 
set gives you more cable to reach to the 
player when it is in its case and attached to 
your belt. (We found the best position to 
locate the unit to be at the small of the 
back: that's where we experienced the least 
speed variation when walking.) And, it is 
said that the wire arrangement makes 
wearing the phones under a motorcycle 
helmet more convenient. 

The phones have an in -line remote con- 
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trol partway down the cable. The light- 
weight box has a clip that allows you to 
fasten it to your shirt, blouse, or jacket. In 
addition to providing you with a volume 
control (which works in series with the one 
in the player itself) the remote has buttons 
marked PLAY /DIR, STOP, and FF/REv. The 
second function, where two are indicated, 
is invoked by pressing the button twice in 
succession. When you press a button you 
hear a beep in the phones, indicating that 
the player has received the command from 
the remote. 

Overall, we were quite pleased with the 
operation of the remote. Our only diffi- 
culty with it -aside from occasional con- 
fusion as to the direction in which the tape 
was moving and which side was being 
played, and wondering whether fast -for- 
warding when playing the flip side of the 
tape with it moving in the reverse direction 
took us to the beginning of the tape or to 
the end -came with using the player while 
lying down. There is a sort of ridged de- 
pression on the remote in which the but- 
tons lie: that is intended to keep them from 
being depressed unintentionally. Unfor- 
tunately, the depression is not deep 
enough, and we sometimes rolled over or 
accidentally leaned on the remote and in- 
advertently stopped the tape or sent it into 
fast- forward. We soon learned to look out 
for the location of the remote before we 
made a move. 

Our only other quibble with the CP -C7 
concerns its case, which seems to have 
been designed by someone less 
ergonomically minded than the praisewor- 
thy individual responsible for the player. 
First, though. the case, which has a loop 
for attaching it to a belt. does have a couple 
of nice touches. Enough room was built 
into it to accommodate the player with its 
clip -on dry-cell adapter. Also, the case's 
closure flap has a pocket in it. That may 
have been intended to hold the phones, but 
we used it to carry a second cassette. How- 
ever, there are no holes in the case. That is 
not a problem for the earphones, whose 
jack is at the top of the player and whose 
cord can just slip under the cover. but there 
is no hole in the bottom of the case, where 
the power jack is. You have to take the 
player out of its case to recharge it, which 
we found to be a nuisance. It's really not 
such a big deal, but for $250 you'd expect 
that Kenwood could afford to punch a little 
hole in a vinyl case. 

Those few minor inconveniences aside, 
we found the CP -C7 to be an excellent 
performer in terms of sound and ease of 
use. With its price tag it is not for the kids, 
but it will certainly appeal to those of us 
who appreciate the finer things in life, both 
aesthetically and in engineering terms. 
While "class" is not a word encountered 
too frequently in the world of consumer 
electronics, it's certainly most applicable 
in the case of the CP -C7. It is first class in 
ever sense of the word. 

LCD -TV 
(Continued fruir page 3) 

nearly impossible to view a picture in di- 
rect daylight, although it does ensure con- 
sistency of color independent of ambient 
light conditions. A "brightness" control at 
first appears to control the intensity of the 
backlight, but actually affects the way 
light is blocked by elements in the LCD. 
The angle at which you view such displays 
is very critical, and the "brightness" con- 
trol actually serves to optimize the contrast 
of the picture for the angle at which it is 
viewed. 

While the DD -P226 can be handheld, of 
course, it is provided with an integral 
stand that can be set to provide a number of 
different viewing angles. Just right for 
dashboard propping. 

For an itty -bitty TV, the sound from the 
I -inch speaker was quite good. It was far 
from being high -or even middling - 
fidelity, but it was intelligible and did not 
grate on the ear. There's an earphone jack 
for those who prefer to listen that way. We 
had difficulty in remembering which of the 
two knobs on the side was for volume and 
which was for brightness, but since they 
are at different heights and since one is 
further forward than the other, a little prac- 
tice should suffice to familiarize the user 
with which is which. 

The DD -P226 comes with an AC adapt- 
er that plugs into a jack in its side, but it 
can also be operated from batteries or an 
automotive cigarette -lighter- receptacle 
adapter. The unit comes with five AA -size 
"test" batteries (it requires 7.5 volts for 
operation), which it drained completely 
dry in about twenty minutes. Citizen 
claims that a set of alkaline AA batteries 
will last 21/2 hours, which proved to be 
pretty much on the mark in our tests. The 
receiver draws a substantial amount of cur- 
rent, and the batteries (and the back of the 
set) warm up a bit after it has been in use 
for a while. That condition, fortunately, 
turns out to be not nearly as alarming as it 
first appears. 

The DD -P226 can also function as a 
video monitor, for use with a color cam- 
era, a camcorder, or a portable VCR. A 
jack allows the connection of an (optional) 
audio /video cable for that purpose. An- 
other jack allows an external antenna to be 
connected for when the set is used in weak - 
signal areas. 

With the exception of its somewhat 
wishy -washy screen, Citizen's DD -P226 
is a pretty good portable receiver. And, 
given the fact that even the best of today's 
color LCD screens are far from being 
"great," even the picture from this set is 
not all that bad. 

One thing puzzles us, though. The box 
the set came in claims it is an "LCD -TV 
for personal communication." That's 
nice, but with whom, pray tell, are we 
communicating? 
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Behind Closed 
Doors 
HIDDEN LINK REMOTE CONTROL 
RELAY SYSTEM. Manufactured by: Vid- 
eo Link (a Division of Xantech Corpo- 
ration), 12950 Bradley Avenue, Sylmar, 
CA 91342. Price: $49.95. 

"Building things in" -into the walls of 
your house, into closets, into furniture- 
seems to he the "in" thing to do today. 

Maybe it's because people don't want any- 

thing extraneous intruding on their care- 

fully chosen decor. Whatever the reason, 

many decorators (and would -be deco- 
rators) have taken to locking up audio and 

video equipment in pieces of fine furniture 
such as antique armoires. Sometimes 
those cabinets -at least the ones specially 
designed for the purpose -have glass or 

plastic doors through which you can ob- 

serve the operation of your equipment, and 

through which your equipment can receive 

signals from your remote control. But if 
your equipment's new and trendy home 
was not originally intended for the purpose 

to which you are now putting it, a couple 

of problems can arise. 
The first is that, although solid -state 

equipment generates far less heat than its 

vacuum -tube equivalent would have (how 
many 12AX7's do you suppose would be 

required to build a frequency -synthesized 
tuner ?) it can still throw off quite a bit. 
Unfortunately, Thomas Chippendale and 

his successors, in designing their an- 
tiques, neglected to take into account the 

possibility that you might be using them to 
house 120- watt -per -channel amplifiers and 

provided no facilities for ventilation in 
them. (In the 1950's, there was a short, but 
rather active, interest in building TV re- 

ceivers -all tubes in those days -into 
walls. We don't think many of them lasted 

too long, although they may have cut down 
on heating bills while they still worked.) 
Make sure that you provide for air flow in 

such enclosures to ensure a long life for 
your equipment. There should be open- 
ings near the bottom for air to enter, and 

near the top for it to exit, and shelves 

should not block passage of the heated air 
as it rises. 

A more immediate problem than over- 

heating arises from the fact that, while 
your equipment is now cunningly dis- 
guised behind the facade of fine furniture, 
it is also now inaccessible to your remote 
control's infrared beam. The solution is a 

little device from the Videolink division of 
Xantech Corporation called Hidden Link. 
Hidden Link is an infrared repeater. A 
repeater, as its name may imply to you, is a 

device that listens for a signal and then 

retransmits, or repeats, it. Something, 
such as signal strength, is usually added in 

VIDEO LINK Division ml Ott Electronics 

CIRCLE 55 ON FREE INFORMATION CARD 

the process. The use of a repeater may also 
involve such things as shifting frequencies 
or overcoming obstacles, as is the case 

with the TV translators used in many out - 
of -the -way parts of the country. 

Hidden Link is housed in a tiny (' /c- 

inch -high by 33/4-inches-wide by 2- 
inches -deep) case with a semi- transparent 
red faceplate. You sit that little box atop the 

cabinet housing your equipment. From the 

case extends a cable about the same gauge 

as a piece of thin speaker wire to which are 

attached two infrared- emitting LED's. You 

thread the cable through a small hole in the 
equipment cabinet (or just around to its 
back if it is of open -back construction) and 

place the LED's. which are in self -adhe- 
sive mounts, so they can illuminate the 

infrared receptors on your equipment that 

normally receive signals from your re- 

mote(s). The Hidden Link's nine -volt AC 

adapter plugs into a convenient outlet. Its 

power consumption is minimal, so there's 

no ON -OFF switch. 
The way the device works is very sim- 

ple. You aim your remote control at the 

Hidden Link receiver sitting outside the 

equipment enclosure. The receiver winks 
a red LED at you to acknowledge that it is 

getting the signal from the remote, and 

converts the light pulses into a low -voltage 

electrical signal that causes the infrared 
LED's at the end of the cable to pulse in the 

same fashion as the ones in the remote. 

That signal is received by your hidden 
equipment and, binge!, there you are. 

The two infrared LED's that come with 
the unit seem quite powerful. We tried 
them outside an enclosure and the operat- 
ing range -both of the receiver and of the 

LED's -was at least as good as what we 

got from our unassisted remote control. 

The LED's seem quite powerful. and you 

could probably get good coverage and op- 

eration inside a cabinet by bouncing their 
light from an interior surface rather than 

trying to aim them directly at the equip- 
ment you want to control. Having two 
LED's at the end of the cable is a nice 

convenience; if there's an obstacle in your 
equipment cabinet you can put one emitter 
on one side of it and the other one on the 

other. If you need a longer cable than Vid- 
eo Link provides between the receiver and 

the LED's, it is a simple matter to cut the 

original and splice in an extra length of 
speaker cable. 

You can even put the Video Link re- 

ceiver in one room and the LED senders in 

another if you want to control equipment 
that remotely. And, if the sight of even the 

small black receiver cabinet upsets you. 
you can mount it inside your furniture 
along with the equipment it is to control, 
looking out at you through a small 
peephole. (In fact, Video Link also man- 

ufactures an in- the -wall version of Hidden 
Link, called Xtra Link Custom System, for 
house - or apartment -wide routing of in- 
frared command signals.) 

hidden Link performed well for us, but 

we wish the manufacturer hadn't used 

identical connectors (ordinary miniature 
phone plugs and jacks) for power and the 

LED cable. It's too easy to plug in the 

wrong thing and. although the instructions 
imply that no harm will be done if you do 

so, it would have been extremely simple to 
avoid the possibility of a mixup by using 
different -type connectors in the first place. 

The receiver is also susceptible to trig- 
gering by bright light: as we accidentally 
pointed it out the window the red "con - 
firmation" LED began flashing madly, in- 
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cheating that the unit was receiving 
something (not from us!) and retransmit- 
ting some kind of garbage. In all like- 
lihood you will not encounter that problem 
in the usual subdued -light interior installa- 
tion, and even if you do it probably won't 
affect the operation of your equipment. 

But that flashing red LED can be annoy- 
ing, so we modified our Hidden Link re- 
ceiver to blind it to light other than infrared 
and thus eliminate at least most of the 
spurious signal reception and retransmis- 
sion. We did that with a small piece from 
the black tail of a roll of Kodachrome film 
we found in a box of transparencies. plac- 
ing it inside the receiver's case in front of 
the IR receptor. That material, while 
opaque to visible light (that's why it's 
black) is transparent to infrared and makes 
an excellent filter. If you try that trick, 
remember that the material must be 
Kodachrome -other types of slide- or 
black- and -white film won't work. 

And that's how to use your remote con- 
trol even with equipment you've hidden 
stylishly out of sight. Now what you need 
is a digital -clock repeater so you can read 
the time that's displayed on the front panel 
of your VCR. 

FYI 
(Continued from page 1) 

process certainly is quiet and does not 
demand excessive power. The MC50 also 
accepts special 4 x 6 -inch sheets of 
"real" paper, which cone with a thermal 
transfer sheet akin to carbon paper, at- 
tached. To use that material you have to 
unthread the thermal paper and feed the 
sheets individually into the print mecha- 
nism. When the transfer sheet emerges. 
you discard the black "ink" sheet after use 
and are left with a "plain paper" copy or 
fax. In view of the thermal medium's frag- 
ility, you might want to use it to receive 
faxes conveniently, and then copy the ther- 

mal faxes onto the transfer -type medium 
for permanence. The reproduction was 
quite good, particularly in large black 
areas. 

The maximum four -by -six scanning and 
reproduction area places some restrictions 
on the use of the MC50. To copy standard 
81/2- x Ii -inch paper you have to make 
two passes over the original and then tape 
the two pieces of output together. Sim- 
ilarly, two passes are required to send a fax 
of a document that size. However, when 
you receive a fax from a full -size system. it 
is reduced in size and the whole page fits 
on the thermal paper or transfer medium at 
once. Ordinary typewritten output is easily 
legible at that reduced size. The results 
when you send a fax depend on the ma- 
chine receiving it. Some enlarge the image 
to fill an entire page, while others sense 
the original size and reproduce it on the 
sane scale. 

In discussing the functions of the MC50 
we seem to have strayed somehow into the 
province of the IM -F50 fax module, which 
is packaged in a small flat 6 x 6 x 2 -inch 
case, and permits manual or auto -answer 
operation. It can be connected directly to a 
modular phone jack (and the phone 
plugged into it) or it can be inserted in the 
line at the point where a modular cord 
plugs into a phone. That latter option may 
prove convenient if you find yourself want- 
ing to fax something to or from your hotel 
room. You have to be careful to press the 
sTARr button on the fax unit, rather than 
the similar one on the MC50, to start trans- 
mitting an image. If you press the wrong 
one. the system may lock up on you, as it 
did on us (the manual warns about that, but 
who remembers such things?) 

The final piece of PDIS equipment we 
tried was the iM -A image controller /scan- 
ner. in a case the same size as that of the 
IM -F50 fax module (which cannot be con- 
nected to the MC50 at the same time) is 
256K of CMOS RAM for image storage, 

the same amount used for faxing. Controls 
on the digitizer module allow you to ma- 
nipulate the magnification (from 0.5 x to 
2.0 x ) and density of an image, to flop it 
for a left -to -right reversal, or to store it as a 
negative or as a halftone with 16 shades of 
gray for reproduction. You can use the 
MC50 to output the digitized image di- 
rectly but there is little sense in that. The 
IM -A comes with a piece Of software 
called "PDSCAN" that allows to you con- 
trol it from an IBM -PC -type or Macintosh 
computer. IM -A images can be stored on 
disk in several popular image -storage for- 
mats and recalled later for printout or for 
inclusion in a document prepared on Page - 
Maker, Ventura Publisher, or another 
desktop -publishing program. 

All the PDIS modules operate from re- 
chargeable nickel -cadmium battery 
packs. The one for the MC50 is removable 
and can be recharged while you are run- 
ning the unit from another; the others are 
built into the modules they power. A full 
charge is good for about 30 scans. 

The MC50 and its associated hardware 
and software fit into a special niche. They 
are not for everyone. However, as they are 
used, new and novel applications are being 
found for them. For example, in areas 
where records of migrant workers must be 
kept, copies of immigrants' "green cards" 
can now be made right out in the fields, 
conserving valuable work and travel time. 

That opening scenario, which popped 
into our mind as we were trying out the 
PDiS, is not as far fetched as it seems. We 
mentioned it to someone at Ricoh, and he 
replied that Ricoh really was sponsoring 
an expedition to climb Mt. Everest (which 
should have taken place by the time you 
read this), and that the expedition would 
be equipped with a PDIS system as well as 
with other Ricoh electronic and pho- 
tographic equipment. Ricoh really intends 
to show that this portable system can be 
used anywhere. And, apparently, it can 

ELECTRONICS WISH LIST 
For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 

See Phone 
The VisiTel visual telephone, a blend of advanced communications technology 

and easy -to -use features. is as well adapted for home use as it is for business. A 
product of Mitsubishi (5757 Plaza Drive, PO Box 6007, Cypress, CA 
90630- 00)7), the VisiTel is capable of transmitting a good quality black -and- 
white image over standard telephone lines in 5.5 seconds. The 7 x 7 x 7 -inch 
unit contains a video camera, 4.5 -inch black -and -white monitor. and several user 
controls. Its 31/4 x 21/2-inch screen can display a 96 x 96 -pixel image in 32 
shades of gray. To use the VisiTel. you pose in front of the camera while observing 
your image in the monitor. If you're satisfied with what you see, you store it in the 
system's memory using a vtew!Post button. Pushing the SEND button then 
transmits the stored image to the receiving party. Audio transmission is inter- 
rupted during image transmission and resumes afterward. The VisiTel stores in its 
memory the last three images received. allowing you to scroll through then and 
even to resend them. Price: $399. 

Mitsubishi Visual Telephone CIRCLE 56 ON FREE INFORMATION CARD 
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For more information on any 
product in this section, circ e 
the appropriate number en 
the Free Information Card. 

ELECTRONICS WISH LIST 
Macintosh Finder Minder 

The publishers of XTree and XTrecPro, file -management software for MS -DOS 
computers, have now released XTreeMac for the Apple Macintosh. XTree Compa- 
ny (4300 Santa Fe Road, San Luis Obispo, CA 93401) says that XTreeMac "... is 
not just a collection of separate disk management utilities, or a set of individual 
tools designed for the PC and transported to the Macintosh, but a completely 
integrated utility that takes full advantage of the intuitive Macintosh user inter- 
face." The program shows a graphic tree -like display of the files on a disk and 
permits users to locate, copy, move, and delete files from multiple folders, and on 
multiple volumes, without having to click their way through a series of windows. 
Using a split -screen display, XTreeMac shows the directory tree on the right side 
and, on the left, a "visual work surface" called the Deskpad, where files can he 
gathered and folders manipulated. In addition to its manifold file- management 
capabilities, the program also provides security features such as the ability to hide. 
lock, or protect files from being copied. On the Macintosh 11, files can he color 
coded to add another level of organization. XTreeMac also permits users to 
recover deleted documents, folders, and applications even after an application has 
been launched, trashed, or the power turned off. Requirements are an Apple 
Macintosh 512e, Plus, SE, or II with at least one 3.5 -inch floppy drive, System 
Version 4.2. and Finder Version 5.3 or higher. Price: $99. 
CIRCLE 57 ON FREE INFORMATION CARD 

Stylish Music Systems 
Dual's (122 Dupont St., Plainview, NY 11803) Manhattan, Atlanta, and 

Queens integrated sound systems offer European styling combined with high 
quality and pertòrmance. The top -of -the -line Manhattan system (pictured) in- 
cludes an AM /FM stereo tuner, a 50- watt- per -channel amplifier, a dubbing cas- 
sette deck, and a 4 x oversampling CD player in a "tower" configuration (that's 
what gives the system its name). It has full remote control and uses a pair of 
matched satellite loudspeakers working with a self -contained subwoofer that has 
its own 50 -watt amplifier. The Atlanta is a slim -profile system consisting of a 50- 
watt- per -channel amplifier, art AM /FM stereo tuner, a double cassette deck, and a 
CD player. The Queens system also has an AM /FM stereo tuner, a 50- watt -per- 
channel amplifier, a double cassette deck, and a CD player. It uses a pair of three - 
way satellite speakers with a separate enclosed subwoofer. Price: $2500 (Manhat- 
tan), $1095 (Atlanta). $1095 (Queens). 
CIRCLE 58 ON FREE INFORMATION CARD 

Talking Translator 
Many a traveler has discovered that the phonetic transliterations provided in 

foreign -language phrasebooks ( "deux oeufs, s' il-vous-plait"-"duh zerfs, sil- 
verplate") do not make for instant intelligibility. Seiko Instruments (2990 West 
Lomita Boulevard, Torrance, CA 90505) has a product that may let you express 
yourself more clearly. Its Voice Station Talking Translator ,for Travelers. initially 
available in French and Spanish versions, contains more than 300 useful phrases 
for foreign travelers stored in ROM in the form of a digitized voice. The user finds 
the phrase he needs in a pocket -sized phrase guide, enters the accompanying 
number on the translator, and listens to the correct pronunciation through a single - 
bud earpiece. He then attempts to reproduce with his own voice what he has heard. 
A REPLAY button allows the phrase to be repeated until the user has the pronuncia- 
tion perfected. or at least makes himself understood. Price: $129.95. 
CIRCLE 59 ON FREE INFORMATION CARD 

Acoustic Space Simulator 
Four different types of acoustic space -- chamber, church, concert hall, and 

stadium--can he simulated by a new surround -sound processor /amplifier from 
Sherwood (13845 Artesia Blvd., Cerritos, CA 90701) by means of a variable 
signal delay to the rear speakers. In addition to those four emulations, the GS /280 
has Dolby Surround Sound, "synereo" (Sherwood's tern for "synthetic stereo"). 
tape monitor, and bypass modes. The 15- watt -per -channel amplifier -which is 
intended to supplement, rather than replace, existing equipment -has a signal -to- 
noise ratio of 86 dB in both "syneru" and bypass modes. Price: $189.95. 
CIRCLE 60 ON FREE INFORMATION CARD 
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ELECTRONICS WISH LIST 

Philins Amplifier 

Philips TV- Sc-een Cleaner 

Denon Earphones 

Lonestar See- Through Telephone 
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For more information on any 
product in this section. circle 
the appropriate number on 
the Free Information Card. 

Super Amp 

As part of a limited edition of top -of -the -line audio equipment, Philips (One 

Philips Drive, P.O. Box 14810, Knoxville, TN 37914 -1810) is offering its model 

DFA 1000 Reference Digital Integrated Amplifier. This unit, which can accept 

either analog or direct digital inputs, is rated at 150 watts per channel into 4 -ohm 

loads and 120 watts per channel into 8 ohms when operating in its "Class -AB" 
mode. Up to 500 watts per channel into 2 -ohm loads is also possible. In addition, 
the DFA 1000 can deliver 20 watts per channel into 8 in "Class -A" operation. The 

I)IarrAL DIRECT function of the amplifier bypasses most controls, thus resulting in 

a 106 -dB signal -to -noise ratio and channel separation of 100 dB. There are 13 

inputs and 9 outputs available, including coaxial analog and optical digital inputs. 

The dual -monaural preamplifier and amplifier sections use separate heat sinks to 

reduce interference in the power transistors. To further minimize signal degrada- 
tion, components are placed on a heavily shielded copper -plated chassis with cast - 

alloy side panels. The DFA 1000 comes with an LCD wireless "universal" remote 
control that can learn the commands of, and control, ten audio /visual components. 
Price: $2,500. 

CIRCLE 61 ON FREE INFORMATION CARD 

Projection -TV Cleaner 
You may not notice it as it happens, but the picture on the screen of your rear - 

projection large- screen TV gets a little dimmer every day, particularly if you live 

in an area where the air contains a lot of dust, smoke, or other particulate matter. 
Philips Consumer Electronics (One Philips Drive, P.O. Box 14810, Knoxville, 
TN 37914 -1810) has a way to restore that picture to its original brightness. Its 

SBS4I00AOI Projection TV Cleaning System consists of a solid- walnut- handled 
cleaning brush and a specially formulated cleaning solution. Cleaning solution is 

applied to the brush, which is then wiped over the screen in the direction of the 
small grooves molded into it. (Those grooves are where a lot of the dirt accumu- 
lates.) The bristles on the brush loosen and remove the ingrained dirt-dust 
deposits and greasy fingerprints -that have been dissolved by the cleaning solu- 
tion. Because only one pass is required, the unwanted residue is removed cleanly, 
not smeared around the screen as it would be by a cloth. The result is a sharp, clear 
picture. Price: $29.95 (refill solution. $9.95). 

CIRCLE 62 ON FREE INFORMATION CARD 

High Performance Earphones 

Two new in- the -ear earphones, the All-C6 and AH -C30, have been announced 
by Denon America, Inc. (222 New Road, Parsippany, Ni 07054). Both utilize 15- 

mm complex -polymer diaphragms only six microns (0.000236 -inch) thick. Each 
diaphragm is driven by a voice coil wound from low -mass, high- conductivity, 
copper -clad aluminum wire. Magnets are fabricated from a samarium- cobalt 
material. Frequency response of the phones extends up to 22 kHz. and down to 16 

Hz for the AH -C6 and 18 Hz for the AH -C30. To attain that low- frequency 
response, a sound tube and sound board at the rear of each driver are employed. 
The phones' high efficiency of 106 -dB SPL /mW means that an input of 100 mV 
into their 16 -ohm impedance can produce concert-level sound. The phones, which 
weigh just five grams (not including the oxygen -free Litz -wire connecting cable) 
come in compact cases designed with an internal cord reel and storage facilities for 
the phones and their gold- plated connector. Price: To he announced. 

CIRCLE 63 ON FREE INFORMATION CARD 

See - Through Phone 

"The Lonestar Inner Works meets a market demand." says Lawrence Richens- 
tein, president of Planned Technologies (485 -3I South Broadway, Hicksville, NY 
11801). The slim -style telephone. also designated Model 911, is encased in clear 
virgin polycarbonate plastic. Taking advantage of the see- through case, all inter- 
nal components including the mechanical bell ringer are finished in vibrant 
colors. LED's that light when the phone rings and a lighted keypad add to the 
phone's aesthetics. We weren't sure we knew what the market was demanding. but 
this must be it. Price: Under $30. 

CIRCLE 64 ON FREE INFORMATION CARD 
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ELECTRONICS WISH LIST 
Built -in Music System 

Reminiscent of the old Boulton music system is a new introduction from Bose 
Corporation (The Mountain, Framingham, MA 01701). The Bose Acoustimass 
Built -in Music System is a wired multi -room, high -fidelity, home stereo system 
that is almost completely hidden from view. The heart of the system is Bose's 
AMP -SBP speaker system. Very small cube speakers, which cover the midrange 
and high frequencies, are mounted unobtrusively on the ceiling or walls. Low 
frequencies are generated by a bass module that uses the Acoustimass design to 
provide good response from a reasonably sized speaker. That module can be 
installed in a floor, wall, or ceiling -its placement is not critical -with sound 
output entering the room through apertures such as air -conditioning or heating 
vents (not supplied). The "front -end" of the system- amplifier, tuner, and play- 
back equipment -is housed in an in- the -wall enclosure that can be included easily 
in the space available from 2 x 4 frame construction. Volume of each room's 
speaker system is governed by an in- the -wall control resembling a light dimmer. 
Speaker placement for optimum performance is calculated in advance by Bose 
dealers or installers using a CAD program, "Residential Modeler." Price: Typ- 
ically $6500 $8000. 

CIRCLE 65 ON FREE INFORMATION CARD 

Bag with Headphones 
Now you can pack some sound in your picnic basket! Randix Industries, Ltd. 

(Granite Park, Fortune Boulevard, Milford, MA 01757) has premiered the Model 
BR 30 Sounds Cool insulated bag- radio. Bearing the Coca Cola logo on its three 
sides, the bag -radio holds hot or cold foods and drink. Its built -in, battery - 
operated, AM /FM radio includes a water -resistant speaker with mesh grill and a 
headphone jack. Stereo headphones are included. Price: $49.99. 
CIRCLE 66 ON FREE INFORMATION CARD 

Wireless Radar Detector 
Easier installation is one of the claims made for the RD -30 Radar Detection 

System being marketed by Maxon Systems Incorporated (10828 NW Air World 
Drive, Dept. 777, Kansas, City, MO 64153). The unit's receiver is mounted 
behind a vehicle's grille and transmits its signals directly on the 49 -MHz band to 
the control module located at the driver's position. That makes it unnecessary to 
go through the usual laborious cable- routing process associated with conventional 
remote -mount systems. The detector senses X- and K -band transmissions, includ- 
ing instant -on radar -gun "pulse" signals, and alerts the_driver in just % second. 
The RD -30 features a dual -conversion superheterodyne receiver with digital 
signal processing. Radar -signal strength is indicated by a flashing LED and 
pulsing audio alàrm. An audio jack in the portable control module contains an 
AuDlo jack for an earphone or external amplified speaker. The wireless receiver is 
powered by three nickel- cadmium cells that can be recharged overnight when it is 
not being used, or even while the detector is in operation. Price: $199.95. 
CIRCLE 67 ON FREE INFORMATION CARD 

Smart Student's Typewriter 
Royal (200 Sheffield Street, P.O. Box 1038, Mountainside, NJ 07092) has 

introduced a lightweight portable electronic typewriter, the TQ620, designed 
specifically to meet the needs of students and for home or small- business use. It 
features a dual- function keyboard that permits the printing of international lan- 
guage characters and other special symbols. The typewriter also allows printing at 
three different pitches (10 -pitch Pica. 12 -pitch Elite, and I5 -pitch Micron) for a 
variety of type appearances, as well as providing automatic underlining, center- 
ing, and boldface. Other word -processing features include insert. delete, a one - 
line lift -off correction memory, and Royal's "Word Correct" feature. Price: 
$259.95. 
CIRCLE 68 ON FREE INFORMATION CARD 
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Power Glove 

Shades of Robert A. Heinlein's Waldo! Mattel T s (5150 Rosecrans Avenue, 

Hawthorne, CA 90250 -6692) has introduced a Power Glove for the Nintendo 
Entertainment System, an alternative in videogame control it bills as "a better link 

between man and machine." An adaptation of NASA's original Data Glove 

system, Mattel's Power Glove allows control of all Nintendo joystick -directed 
games without the use of a joystick. Wearing the glove, the player moves his hand 

to dictate the action of objects and characters on the screen. Hand movement is 

transmitted via sensors in the glove that perceive hand and finger positions in 

three -dimensional space. The Power Glove is programmable and allows players to 

"customize" games by using the hand gestures of his choice to represent joystick 
motions. The glove can be reprogrammed as often as desired. The glove also 

contains a keypad that provides such functions as quick access to "slow motion" 
for difficult games, and "turbo" for rapid repeat action. The Power Glove will he 

available in two sizes. Price: To be announced. 
CIRCLE 69 ON FREE INFORMATION CARD 

New Audio Components 
Human engineering is at the heart of Proton Corporation's (5630 Cerritos 

Avenue, Cypress, CA 90630) new 600 Series line of audio components. Included 
are an integrated amplifier with Proton's Dynamic Power on Demand (DPD) 
circuitry and the Aphex Aural Exciter; a stereo tuner featuring Schotz noise 
reduction; a Schotz II tuner with increased sensitivity and selectivity and better 
overload handling; a stereo cassette deck with Dolby B, C, and dbX noise - 
reduction systems; a compact -disc player; and an integrated AM /FM stereo 
receiver with DPD. All controls are grouped logically for ease of operation and 
seldom -used controls are concealed behind motorized panels. A single remote - 
control unit controls all components of the system. Price: To be announced. 

CIRCLE 70 ON FREE INFORMATION CARD 

Four -Head VCR 

The VR5509 is a VHS -HQ VCR from Samsung Electronics (301 Mayhill 
Street, Saddle Brook, NJ 07662) whose four -head, double- azimuth design per- 
mits variable -speed special effects without noise bars. Using the VCR's remote 
control, it is possible to view noise -free pictures from (continuously variable) slow 
motion to freeze- frame. To augment its "noiseless" operation, the VR5509 uses a 

noise- elimination system that generates a gray screen when a channel signal is not 
detected. Another of the VCR's features, named "Encore," allows instant review 
of the last five seconds of tape when the REVIEW button on the remote control is 

pressed. More conventional functions include a one- year /eight -event programma- 
ble timer, one -touch recording, double -speed playback, and on- screen program- 
ming. Price: $399. 

CIRCLE 71 ON FREE INFORMATION CARD 

Horn Speakers 

To the uninitiated, the tern "horn speaker" may conjure up an image of a 

speaker shaped like a tuba. But to Technics (One Panasonic Way, Secaucus, NJ 
07094) the term conjures up an image of a speaker shaped like a tuba. What? Yes! 

The company's futuristic SST-I horn speaker system ( "SST" stands for "Sound 
Space Twin -load ") was computer -designed to reflect its name. The unit features a 

"twin -loaded" horn design in which two horns of different lengths (3.2 and 2.6 
meters) are joined to form a common opening. "The horns," says Technics, "are 
folded to effectively mirror the shape and function of a fine musical instrument." 
Not a harpsichord, obviously. The twin -horn design is intended to eliminate the 
periodic peaks and dips found in conventional back -loaded horn systems. An 
acoustic filter uses a narrowed central chamber to increase sound pressure radiat- 
ing from the horn opening, tapers higher -frequency sound, and improves mid- and 
high -range response. That is said to add extra brilliance to the sound. The system's 
woofer diaphragm employs chitin- reinforced pulp for high rigidity. The SST -1 

system is available in glossy metallic -black, pearly silver, and metallic -red 
finishes. Price: To be determined. 

CIRCLE 72 ON FREE INFORMATION CARD 
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iotd1. at 
dast tohas 

Test the electrical wiring in your car before taking it to the auto doctor; 
it could save you from a costly repair bill 

ou've just finished your latest 
electronic project for your 
wheels, built from an article in 

last month's edition of Popular Elec- 
tronics, and you need to identify your 
auto's ground and hot leads. You go to 
your tool box, pull out your test light, 
untangle the wire, clip it on the vehicle 
and touch the tip to a fuse. and 
nothing: your test light didn't light! So 
you open the hood and check your test 
light right on the battery, it lights. 

You go back to find that you need to 
wiggle your alligator clip a little to en- 
sure that you've made a good ground 
connection. After getting that straight, 
you poke around trying to find a fuse 
that is "on" only when the auto -ignition 
switch is in accessory or ignition posi- 
tions, but the test light clip pulls off be- 
cause the wire was too short and loo far 
from your fuse box. 

After finding a closer grounding point 
to which to attach your clip lead (hav- 
ing found that not all screws in the vehi- 
cle are metal), you once again poke- 

away. This time as you reach for the key 
to turn it, you get caught in the test -light 
wire and again the pull the clip lead off 
the grounding point. Now, thoroughly, 
frustrated, you remember this article in 
Popular Electronics and sit down to 
build the Cordless DC Test Light. 

The Cordless DC Test Light can be 
used to check for the presence of from 
6- to 24 -volts DC, and does not require 
a wire with an alligator -clip to hook to 
ground -i.e., no cord(s) whatsoever. 
The circuit can be put together in one 
evening, using readily available parts, 
for less than $5.00. 

With the Cordless DC Test Light all you 
have to do to find the ground and 
power leads is hold the test light with 
your bare hand and probe for the "hot" 
wire with the probe tip, while your other 
hand is touching chassis ground, even if 
it's rusty! 

Nothing to It. Figure 1 shows the sche- 
matic diagram of the Cordless DC Test 

Light. As can be seen, the circuit is 

nothing more than a pair of resistors, a 
BS -170 N- channel T -MOS FET, a pair of 
"AAA" or "M" cells, and a 2.25 -volt DC 
lamp. The batteries (B1) and lamp (11) 

are connected across the source (S) 

and drain (D) of the FET (Q1). A resistor 
(R2) is connected from Q1's gate to its 

source. Another resistor, R1, connects 

Rx 

(SEE TEXT) 

VEHICLE 
GROUND 

PROBE 
TIP 

11 

GE-222 
2.25V 

R1 R2 

2MEG 10MEG 

B1 

+ 3V ----1 

Fig. I. The Cordless DC Test Light is 
comprised of a pair of resistors, a BS -170 
N- channel T- MOSFET, a pair of 'AAA" 
cell batteries, and a 2.25 -volt DC lamp. 
Body resistance (represented in Fig. I as 
Rd forms a part of the current loop 
through which QI is triggered. 
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transistor Q1's gate terminal to the 
probe tip. 

Body resistance (represented in Fig. 1 

as Rx)-by touching the circuit's metal 
enclosure and the auto's chassis 
ground -forms a part of the current 
loop through which Q1 is triggered. 
When the probe tip is touched to d live 
wire, a small current flows through the 
probe tip and R1 to the gate of Q1. At 
the same lime, the user's hand on the 
metal body of the circuit's enclosure 
grounds the drain (D) of Q1. 

PARTS LIST FOR THE 
CORDLESS DC TEST LIGHT 

Q I - --BS -170 N- channel T- MOSFET 
Rl- 2- megohm,'f4 -watt, 5% resistor 
R2- 10- megohm,' -watt, 5% resistor 
B1--AA" or "AAA" cell battery (2) 
11--GE -222 (or similar) 2.25 -volt 

incandescent lamp 
Conductive metal tubing, glue, solder. 

hardware, etc. 

Your body is used because your body 
(even though it exhibits some resistance 
or opposition to current flow) does con- 
duct electricity, and since the gate has 
no electrical contact between the 
source and drain, the resistance in Q1 is 

almost infinite. That allows a small volt- 
age to be applied to Q1, triggering it 

into conduction through the human 
body! 

The 10- megohm resistor (R2) was 
placed between the gate and source 
to keep Q1 from latching on and to 
prevent static damage. A 2- megohm 
resistor (R1) is connected between the 
probe tip and the gate of Q1 because 
without that unit the gate threshold volt- 
age of Q1 is 0.8 -volt and 3 -volts max- 
imum. The 2- megohm resistor may be 
replaced with up to 5 megohms, de- 
pending on what you have in your 
junkbox. 

Other MOSFET's will work for Q1. For 

instance, the IRF511 (Radio Shack 
276 -2072) will work, but because the 
IRF511 comes in a TO -220 type pack- 
age and the BS -170 has a much smaller 
TO -92 package, the BS -170 is the more 
convenient way to go. (In this circuit, the 
smaller the component the better.) 

Construction. Four different Cordless 
DC Test Lights were made in various out- 
side diameters. The diameter of the unit 
is dependent upon the casing material 
used -3/4 -inch outside diameter (OD) 

pipe, 1/2-incfi OD conduit tubing, and 3/8 

-inch OD rigid -copper tubing or steel 
pipe. The casing material also deter- 

SELF TAPPING 
SCREW 

CASING 
MATERIAL 

(SEE TEXT) 

AAA 
BATTERIES 

PENCIL CAP 

11 

SPRING DRAIN LEAD 

D1 

R1 

PROBE TIP / (NAIL) 

HOLDER 

Fig. 2. There are no printed -circuit or perfboards involved with the construction; Rl. R2, 

and QI are hard wired together and placed at the tip end of the tester, with the batteries 
and lamp positioned on top of the hard -wired components. 

mines the battery type - "AA" or 
"AM"-used to power the circuit, and 
the length to which the casing material 
must be cut -43/4 inches for rigid cop- 
per tubing and 4' for 3/a -inch steel 
pipe. 

Figure 2 shows an assembly diagram 
for the Cordless DC Test Light. The tran- 
sistor and two- resistor portion of the cir- 
cuit should be assembled first. Start by 
twisting the gate lead of Q1 and one 
lead of both R1 and R2 together. Then 
do the same for the source lead of Q1 

and the other lead of R2. Those two 
leads are then connected to a spring- 
like those used in retractable, ballpoint 
pens -which will go to the negative 
end of the series connected batteries. 

Connect the uncommitted lead of 
R1 to the probe tip, which can be any 
thin, rod -like, conductive material (a 

nail, or piece of wire coat hanger, for 
instance). The probing end of the rod 
should be ground to a nice sharp point 
prior to being connected to Rl. Doing 
so allows the tip to easily pass through 
wire insulation without having to create 
an opening in the insulation to allow 
the probe tip to touch the wire inside. 

The entire assembly can then be in- 

serted in some sort of a holder. In the 
author's prototype units, the holders 
were fashioned from materials that can 
be found in most households. For in- 
stance, the nozzle from an empty 
caulking material canister, or the cap 
from a large felt -tip marker, etc., may 
be used. Make absolutely sure that the 
drain lead of Q1 and the spring pro- 
trude from the holder. The drain lead of 
Q1 will touch the metal casing when 
the two are fitted together. If desired, 
silicon cement can be force fed into 
the holder to seal the components in 

place. 
Next insert the probe -tip assembly 

into the casing material (as shown in 

Fig. 2), making sure that the drain lead 
of Q1 is wedged between the holder 
and metal casing, and secure in place 
with glue or tape. Insert two "M" or 
AAA" batteries- -use whichever type 
fits best. The batteries should fit into the 
casing so that there is not so much 
room that they "dance" around when 
the unit is moved, but not so tight that 
replacing the batteries becomes a 
major chore. 

Temporarily insert lamp Il into the top 
(Continued on page 94) 
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Keeping two RS -232 equipped 
computers in the same house is 

a little like keeping a pair of 
mating rabbits in the same cage. Just 
as the rabbits will surely reproduce, the 
computers are virtually guaranteed to 
spawn large numbers of unmarked 
RS -232 cables. Ifs a fundamental law of 
computers, one to which I can certainly 
attest -start with one or two cables, 
and pretty soon you've got a house full. 

Let me illustrate what I mean: I have 
one RS -232 cable to connect my Apple 
computer to my PC clone; two more to 
connect each machine to the modem; 
and three more to tie my printer to 
each computer via a crossover switch. 
Extension cables, null modems, and 
gender changes also add to my cable 
arsenal. My problem is not too few ca- 
bles, but too many. 

Under those circumstances, con- 
necting additional RS -232 devices to a 
computer was guaranteed to be a 
time consuming task. First, I'd try to find 
a ready -made cable with the correct 
pinout. When that strategy would fail, I'd 
be forced to warm up the soldering iron 
and prepare a new cable from sc-otch. 
In either scenario, I'd end up juggling 
both a cable and a pair of ohmmeter 
probes, either decoding the pinout of 
an existing cable or trying to sound out 
a new one. 

If you have more cables than you 
can track, or if you're simply tired of 
testing new cables with a meter, the 
RS -232 Cable Tester is for you. 

The Circuit. The schematic diagram 
for the RS -232 Cable Tester is shown in 
Fig. 1. It uses a total of eight pushbutton 
switches and eight LED pairs to test the 
continuity of the eight most important 
lines of an RS -232 cable. 

Serial 
Cable 
Tester 

BY JAMES E. TARCHINSKI 

Why juggle two cable ends and two ohmmeter probes just 
to test your RS -232 cables, when this one- evening project 

makes untangling your RS -232 nightmare a snap? 
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Fig. I. Because of its low component count, the RS-232 Cable Tester makes a nice one - 
et'enin,' project. 
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PLI 

J1 

CABLE BEING TESTED 

Fig. 2. By enclosing the Cable Tester in an inverted case, you will be able to easily 
remove the cover without having to deal with connecting wires. 

To determine the pinout of the "mys- 
tery" cable, all you need do is connect 
the cable as shown in Fig. 2 -both ends 
of the cable connect to the circuit. 
Then, by just activating the pushbutton 
switches one at a time, you can deter- 
mine how the cable is wired and if 

there are faults. For example, if you were 
to press switch S3 (which is connected 
to pin 4 on the left) and LED3 and LED4 

(pins 4 and 5 on the right) and LED11 

and LED16 (pins 4 and 20 on the left) 
were to light, you would know that all 
four pins were connected. 

Table 1 lists the names of the eight 
RS -232 lines used in this project (which 
happen to be the eight most com- 
monly used lines of the standard, 25- 
pin, D- connector RS -232C specifica- 
tion). Athough some older serial equip- 
ment may use some of the connector's 
other 17 pins, the vast majority of to- 
day's devices can be connected with 
some combination of the eight lines 
used by the RS -232 Cable Tester. If you 
have to work with cables for those older 
devices, you may want to wire in addi- 
tional connector pins. 

TABLE 1 -RS -232 LINES 

Signal Abrv. Pin 

Transit Data TX 2 

Receive Data RX 3 

Request To Send RTS 4 

Clear To Send CTS 5 

Data Set Ready DSR 6 

Signal Ground GND 7 

Data Carrier Detect DCD 8 

Data Terminal Ready DTR 20 

Construction. Before you decide on a 
method of wiring the RS -232 Cable Test- 

er, you should first decide what type of 
enclosure you'll be using to house the 
project. My prototype unit was housed 
in an inverted plactic enclosure (see 
Fig. 2), measuring about 6 by 2 x 3 

inches. The switches, LED's, and pro - 
toboard- mounted resistors were 
mounted to the inverted bottom of the 
enclosure. By mounting those compo- 
nents in that manner, I was able to install 
the four DB -25 connectors on the two 
larger sides. A pinout diagram for both 
male and female DB -25 connectors is 

shown in Fig. 3. 

In addition, that configuration allows 
me to remove the lid of the case with- 
out having to deal with the maze of 
connecting wires between the compo- 
nents and the connectors. 

Because I was unable to find any ap- 
propriate (read that "cheap") printed - 
circuit -board mountable pushbutton 
switches, I connected the switches and 
the 9 -volt transistor -radio battery in 

space. The LED's and resistors were 
mounted on a standard predrilled, 
copperclad protoboard, and hung be- 
low the upper face of the enclosure. 

Notice that the Cable Tester has two 
DB -25 connectors on either side of the 
enclosure (which correspond to the left 
and right side of the circuit shown in Fig. 

1). A male and a female DB -25 con- 
nector are tied in parallel and con- 
nected to the circuit, as shown. That 
configuration allows you to test a cable 
regardless of the gender of its end con- 
nectors. 

PARTS LIST FOR THE 
RS -232 CABLE TESTER 

LEDI- LEDIÔ-- -0.3mm light -emitting 
diode 

RI R16 -560 -ohm, 1/4-watt, 5% resistor 
BI -9 -volt transistor -radio battery 
SOI, S02 -DB -25 connector, female 
JI, J2 -DB -25 connector, male 
SI- 58 -SPST, normally -open 

pushbutton switch 

Printed -circuit or perfboard materials, 
plastic project enclosure, battery 
holder, battery connector, wire, solder, 
hardware, etc. 

If any of your computers or pe- 
ripheral equipment uses the newer S- 

pin RS -232 specification, you may want 
to add two more connectors in parallel 
on either side of the circuit. That would 
give the RS -232 Cable Tester the great- 
est possible flexibility for handling dif- 
ferent connector formats and genders. 
If appropriate, consult your computer 
manuals to determine the appropriate 
pin connections for your 9 -pin serial 
connector. 

MALE 

1 2 3 4 5 6 7 8 9 10 11 12 13` 
e 

14 15 16 17 1b 19 20 21 22 23 24 25 
e 

MAI I 

O o 0 0 0 0 0 0 0 0 0 0 
14 15 16 17 18 19 20 21 22 23 24 25 

0 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Fig. 3. The DB -25 connectors used in this 
project should be able to satisfy most 
RS -232 formats used for today's PC clone 
computers and their peripherals. 

Final Thoughts. Admittedly, the 
RS -232 Cable Tester is a fairly simple 
circuit. Like most electronics projects 
that I've seen, however, the usefulness 
of the Cable Tester is directly propor- 
tional to its simplicity. 

You may not currently have enough 
serial cables sitting around the house to 
justify the project, but as long as you 
have an RS -232 equipped computer, 
it's a good bet you'll be wiring cables in 

the future. By spending just an hour or so 

now, you'll ultimately save time on test- 
ing cables. 

After all, why waste time juggling ca- 
ble ends and meter leads when you 
could be working on your next elec- 
tronics project? 
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Using your electronic 
gadgets and gizmos 
overseas requires a little 
preparation. Learn 
exactly what you need 
to know to have a 
trouble free time. 

USING 
APPLIANCES 

OVERSEAS BY JOSEPH J. CARR 

Modern airlines have made in- 
ternational travel a lot more 
accessible than it used to be. 

More and more people are going 
overseas today than ever before. Not 
too long ago I made a business trip to 
the United IGngdom and the Republic 
of Ireland, and intend to go back as 
soon as circumstances and money 
permits. One thing that you might 
notice quickly overseas (as I did) is that 
the electrical outlets are not quite the 
same as they are in the United States, 
and more than the plug style is dif- 
ferent. Electrical services in most coun- 
tries is significantly different than the 
service that we use in the U.S. The volt- 
ages may be different, and the AC fre- 
quency might not be 60 Hz, but rather 
50 or even 25 Hz. 

But take heart; it is quite possible to 
take your electronic gadgets overseas 
and use them quite safely. But first, let's 

take a look at the standard U.S. residen- 
tial electrical system. 

Standard U.S. Electrical Power. The 
standard U.S. electrical system provides 
either 117 volts AC (denoted VAC) or 220 
VAC, depending upon the outlet and 
how it is wired, at a frequency of 60 Hz. 

The standard wall outlet provides 117 

VAC, and that is what most electronic 
devices and electrical appliances re- 
quire for proper operation. The actual 
voltage on a "117 -VAC" line may actu- 
ally be somewhere between 105 and 
127 VAC and still be normal. At my 
home, the voltage tends to hover 
around 123 VAC. But on hot summer 
days, when zillions of kilowatts are 
powering air conditioners, the "brown- 
out" voltage might be as low as 95 VAC 

(although that condition is "patholog- 
ical" and customers are warned). 

A 220 -VAC outlet is used for heavy 
appliances and ham radio linear am- 
plifiers. If you have a large window air 
conditioner, an electric clothes dryer, or 
other heavy -duty appliance, then a 
220 -VAC outlet is probably not far away. 

Figure 1 shows the wiring for the now 
obsolete (but still very much in evi- 
dence) residential system that uses two - 
wire ouüets. The power is distributed 
from the generator plant and local sub- 
station in high -voltage form. That allows 
the powér company to transmit a large 
amount of volt- amperes (which can be 
measured in "watts" if the load is re- 
sistive) over relatively small wires. If the 
voltage were lowered, then the am- 
peres would increase (for a given wat- 
tage level) and that means having to 
use larger diameter copper or alumi- 
num wires in order to prevent resistive 
losses in the lines. When the power lines 
get into your immediate neighborhood 
the voltage is stepped down in a trans- 
former (T1) affectionately (perhaps dis- 
dainfully) called a 'pole -pig." They are 
the transformers that you see mounted 
on utility poles in older neighborhoods 
(new construction standards now re- 
quire them to be located under- 
ground 
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Fig. 1. This is a schematic of the old two -wire standard household electrical system (now 
obsolete). Note the absence of a proper ground. 

The secondary winding of the pole - 
pig is center -tapped, and the center - 
tap is grounded. That line is called the 
neutral. The other lines from the trans- 
former are hot lines. The voltage be- 
tween the grounded neutral and either 
hot wire (N -H1 or N -H2) is 117 VAC, while 
between the Iwo hot wires (H1 -H2) it is 

220 VAC (the voltage is not 
2 x 117 = 234 because of losses in the 
system). The three lines (N, H1 and H2) 
are brought into your house by the 
power company. If you are in a neigh- 
borhood that is wired above ground, 
go out and count them; there are three. 

The three lines are connected to a 
fuse or circuit -breaker junction box, 
from which the lines are distributed to 
the various branch circuits in the build- 
ing. In addition to being connected to 
the neutral bus inside the fuse or break- 
er box, the neutral is also connected to 
the box itself so that the box is 
grounded. Fuses or breakers serving the 
various branch circuits (e.g. F3, F4, F5, 

and F6) are connected to the two hot 
busses inside the fuse box, and the wires 
to branch circuits (e.g. CKr1A, CKT1B, 
CKT2A, and CKT2B) are distributed from 
there. Each circuit has one hot line (H1 

or H2) and the neutral line (N). 

The two -wire method of electrical 
construction can still be found in many 
older houses (including mine), but it is 

not the best and does not meet current 
electrical -code standards. 

In the modern three -wire branch cir- 
cuits (see Fig. 2A), the hot and neutral 
wires are still used, but there is a third 
wire connected to ground. That third 
wire (usually colored green in electrical 
cords) is connected to the ground back 
at the fuse box. At the outlet junction 
box, the third wire is connected to the 
box itself. It should not be connected to 
the neutral at any point until the line 

reaches the fuse box. I've seen some 
odd problems on digital computer 
equipment caused by electricians who 
connected the neutral and ground to- 
gether at a local outlet boot. 

The purpose of the third wire is safety. 
It is a path for current in case the hot 
wire inside of the appliance or elec- 
tronic device comes in contact with the 
cabinet. When the hot wire touches the 
cabinet (grounded through the third 
wire), then it will force the fuse to blow 
instead of zapping anyone who 
touched the cabinet. 

Each ordinary wall outlet Is con- 
nected to a 117 -VAC source consisting 
of a hot line and the neutral. But what if 
you need 220 VAC for, let's say, a 2 -kW 
linear ham -radio amplifier, a heavy 
window air conditioner, or other heavy- 

duty appliance? In that case, the outlet 
is wired so that both hot lines (H1 and 
H2) and the neutral are connected (Fig. 
2B). Note that the outlet is shaped dif- 
ferently than a standard 117 -VAC outlet. 
That's to keep someone from inadver- 
tently plugging a 117 -VAC appliance 
into a 220 -VAC outlet. 

Overseas Operation. When you ar- 
rive overseas, you will find one of a vari- 
ety of outlets depending upon where in 
the world you go. Preparation to use 
those outlets with their idiosyncrasies 
should be made in advance -well be- 
fore you leave home. Some hotels, es- 
pecially those that cater to American 
tourists or business travelers, will offer 
special 117 -VAC outlets in the rooms for 
the convenience of their guests. Small, 
low- wattage appliances such as elec- 
tric razors can be run from such outlets, 
but hair driers and some hair setters 
often cannot (check the wattage or 
volt -amperes rating of your appliance, 
and compare it with the listed rating for 
the 117 -VAC outlet). The hotel staff can 
usually supply information about what 
can and cannot be accommodated 
by the in -room outlets. 

One good source of electronics in- 
formation about any specific country or 
region within a country is a U.S. Depart- 
ment of Commerce publication titled 
"Electric Current Abroad" (write to Su- 
perintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 
DC, 20402). It is a small paperback 
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Fig. 2. Three -wire circuits, prominent in modern construction practice, are safer than 
two -wire circuits because they blow a fuse or trip a circuit breaker if a device's case 
becomes electrically hot. Shown are the 117 -volt (A) and 240 -volt (B) versions of the 
circuit. 
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booklet, and is sometimes found in lo- 
cal libraries (especially those that are 
designated repositories for govern- 
ment publications). You can look up the 
region of interest and find the type of 
plug used, the voltage or voltages, 
whether it is AC or DC (some areas of 
the Third World still use DC), the fre- 
quency in hertz, the number of phases, 
and number of wires used. It'll also tell 
you whether or not the AC frequency is 

stable enough for non -quartz electrical 
clocks, phonographs, and other ap- 
pliances that use a frequency- sensitive 
synchronous motor for proper opera- 
tion. There are also a number of notes 
that apply to specific countries or cities 
that deviate from the regional stan- 
dard. 

For appliances up to 50 watts ;yrou 
can use a small adapter. Often they 
consist of a 2:1 wall transformer that 
steps the voltage down by half, and 
adapter plugs. If you are. in an area 
where 240 VAC is used (a common volt- 
age), such a device will drop the volt- 
age to 120 VAC; well within the range 
tolerated by small appliances. I used 
one to operate my electric shaver in 
England. The local shop where I bought 
the razor sold me the kit for about $15. 

If you are making an extended trip or 
are intending to move overseas for sev- 
eral years, then you might want to take 
a heftier step -down transformer so 
high -power devices can be accom- 
modated. It is relatively easy to obtain a 
model with a volt -ampere rating of 400, 
500, 750, 1000, or 1500 VA at local elec- 
trical and electronic supply houses. 
Keep in mind that the higher -power 
transformers are both more expensive 
and quite a bit heavier than the low - 
power types. Don't buy too much more 
capacity than you need unless you can 
afford the cost of purchase and the 
additional shipping cost. 

Special Cases. There are some loca- 
tions where the local voltage is either 
unstable (tends to vary from day to day 
or hour to hour), or is not easily convert- 
ed to the normal range of 105 to 127 
VAC required by U.S. appliances. There 
are a couple tactics that will help in 
such cases. First, you can specify a step - 
down transformer in which either the 
primary or secondary is tapped as in 
Fig. 3. You can then select the tap that 
produces the right voltage. Some step - 
down transformers are equipped with 
a switch that allows you to easily select 
the proper tap. In other cases you will 
have to rewire the unit. 

o 0 
Sl TO 

U.S. 

TYPE 

SOCKET 

Fig. 3. A switch -selectable transformer 
allows you to customize output voltage. 
That is handy when traveling to more than 
one country or region; instead of having 
an adapter for each voltage, you can 
carry one that'll do them all. 
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Fig. 4. A very accommodating variable 
voltage system can be made from an 
autotransformer connected to an isolation 
transformer. A voltmeter at the output can 
be used to help set the desired voltage. 

If you will make a number of moves 
back and forth between the U.S. and 
overseas, then it might be better for you 
to select appliances and electronic 
devices that already have that feature 
built -in. I found that the power supply 
for my Kenwood ham -radio transceiver 
is switch selectable for either 220- or 
117 -VAC operation. By examination of 
the schematic I found that the power 
transformer has additional taps that 
can be substituted for those presently 
connected to the selector switch. That 
feature allows the rig to be wired for 
almost any power system around the 
world. A former Voice of America 
engineer once told me that he pre- 
ferred European electronic products 
because they usually have voltage se- 
lector switches on the back panel. 

Another tactic for the unusual -volt- 
age situation is to connect a variable 
voltage autotransformer (such as a 
Variac) into the circuit. An auto- 
transformer has only one winding, and 
uses a sliding contact to select the turns 
ratio. In Fig. 4 the autotransformer (T1) is 

shown connected between the local 
power system and the primary 2:1 step - 
down transformer (T2). It can also be 
connected between the secondary of 
T2 and the appliance, if that is pre- 
ferred. The AC voltmeter (M1) will help 
you set the output voltage to the level 
required by your device. Like a step - 
down transformer, an autotransformer 

is rated according to its volt- ampere 
capacity. Models from 250 to 5,000 VA 

are available. 

Other Problems. Even in the U.S. 

power lines tend to be overly noisy. Ac- 
cording to some of my friends who 
spend a lot of time working with elec- 
tronics overseas, the problem is worse 
in some countries. While it is unlikely that 
western countries or Japan will have 
noisier lines than the U.S., it is more likely 
in Third World nations. 

Power -line noise does not bother 
most appliances that use motors, or 
other electromechanical components, 
because the noise transients are too 
short in duration. Similarly, analog elec- 
tronics, ordinary radio and TV receivers, 
and other devices may be relatively im- 
mune to power -line noise (or the 
effects are so short -lived as to be igno- 
rable). But digital electronic devices, in- 
cluding personal computers, are highly 
susceptible to power -line noise, es- 
pecially high -voltage transients. For 
those devices, either connect a metal - 
oxide varistor (MOV) device across the 
power line inside the cabinet, or buy a 
power -line protector of the sort used to 
protect personal computers. 

One final problem pertains to the use 

of devices and appliances that de- 
pend on the frequency of the AC 
power lines for proper operation. Any 
device that uses a synchronous AC 
motor (such as a tape recorder, non - 
quartz electric clocks, etc.) may be a 
candidate for improper operation. 
Look on the label of the device (usually 
found on the back or bottom) to deter- 
mine whether it is intended for 60 Hz 

only, or 50 /60 -Hz operation. 
Although a clock cannot easily be 

helped (and are low enough in cost to 
be obtained locally overseas), some of 
the other appliances can be mechan- 
ically modified to accommodate 50 -Hz 

AC lines. The modification kits usually 
have either bushings to fit over existing 
idler and capstan wheels, or entirely 
new parts that are sized for 50 instead 
of 60 Hz. Fortunately, the design trend in 

modern entertainment electronics is 

away from frequency- sensitive motors. 

Conclusion. Electrical power through- 
out much of the world is not compatible 
with many U.S. bought devices. How- 
ever, a little pre -planning and knowl- 
edge goes a long way toward 
adapting to overseas power lines, and 
the time to think about compatibility 
problems is before you leave home. 
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The average human body has 
between Iwo- and three -million 
sweat glands. Most of those 

glands are located on the forehead, 
the chest, the soles of your feet, and the 
palms of your hands. Sweat glands are 
very small -about 370 of them per 
square centimeter on the palms and 
fingertips. 

Sweat glands serve an important 
homeostatic function known as ther- 
moregulation: they help keep the body 
cool when it begins to overheat, like in 

hot weather. But, as we all know sweat- 
ing occurs under other circumstances 
as well. People sweat when they are for 
some reason aroused, under stress, or 
just plain nervous. Sweating, therefore, 
can have a psychological dimension. 

Since moisture lowers the electrical 
resistance of the skin, such psychologi- 
cal perspiration is sometimes called the 
pschogalvanic reflex or the galvanic 

B 

than that. While there is a chain of 
cause and effect connecting decep- 
tion to variations in skin resistance, it isn't 
the only chain: many other kinds of 
stimuli can cause the same phys- 
iological reaction. 

So, a lie detector based on the psy- 
chogalvanic principle (as well as other 
principles) is, in fact, biased against the 
person telling the truth. For example, 
the truthful person may become anx- 
ious and disturbed by the process of 
interrogation itself. In other words, there 
is no such thing as a specific lie re- 
sponse, or at least none that we now 
know of. 

The Project. It is safe to conclude that 
the lie detector is, at best, a dubious 
device. But, the psychogalvanic reflex is 

real and it's easy to measure. The 
Galvanic Skin Response Monitor de- 
scribed in this article does just that. 

When the charge on Cl is sufficient to 
overcome skin resistance, Q2 is biased 
off. That, in turn, removes the bias from 
the base of Q1, turning it off. 

When the charge on Cl has de- 
creased sufficiently, Q2 is again trig- 
gered and the cycle begins anew. The 

frequency of the tone varies with the 
resistance across the metal contact 
rings. The variable resistance is pro- 
vided by changes in skin moisture, 

Construction. This is the kind of proj- 
ect whose quality and appearance is 

limited only by your imagination. The 

Galvanic Skin Response Monitor can be 
put together quickly on a small piece of 
perfboard. You can also etch your own 
printed- circuit board from the pattern 
shown in Fig. 2 or purchase a kit from 
the supplier given in the Parts List. (See 

the Parts List for ordering information.) 
A word of caution; if you opt to go the 

UILD a LI E 
Lie detectors are thought by many to be fairly accurate truth 

indicators. Here's your chance to learn about how they work, discover 
their limitations, and build a simple unit that you can experiment with. 

skin response (GSR). Another common 
term is the electrodermal response 
(EDR). 

The galvanic skin response (along 
with other physiological reactions) has 
led many people to believe that cer- 
tain mental states can be determined 
with the proper electronic technology. 
One such state is the intent to deceive, 
the result of which is lying, and one such 
technology is the lie detector. 

Deception and Detection. The idea 
behind the lie detector is simple. The 
skin of a relaxed person has a high 
electrical resistance. The skin of a per- 
son under stress has a lower resistance. 
Because the intent to deceive usually 
causes stress, and stress increases the 
activity of the sweat glands, it follows 
that the internal mental state can be 
monitored with a device sensitive to 
variations in skin resistance. 

Sounds good! However, the situation 
is actually much more complicated 

The monitor (see Fig. 1) is a simple 
battery -operated, two- transistor tone 
generator. Note that the two transistors 
(Q1, which is an NPN unit, and Q2, which 
is a PNP unit) are complementary. To 

understand the operation of the circuit, 
recall from basic electronics theory that 
for a PNP transistor to conduct, its col- 
lector must be more negative than its 

base, and its base must be more nega- 
tive than its emitter. The opposite holds 
true for NPN units; e.g., its collector must 
be more positive than its base, and its 

base must be more positive than its 

emitter. 
When switch S1 is closed and there is 

no current path between the two ring 
contacts, the circuit is in an idle state, 
and both transistors act as open cir- 
cuits. But when the gap between the 
two ring contacts are bridged, the base 
of Q2 is pulled to ground potential, trig- 
gering it into conduction, and therefore 
producing a tone in speaker SPKR1. 

That also causes Cl to begin charging. 

perfboard route, make sure all compo- 
nents are properly connected; it's easy 
to make a mistake. 

You will note that the foil pattern 

11 
81 Q2 
9V 2N3906 

SPEAKER 

Fig. I. The monitor is a simple two - 
transistor tone generator. The frequency of 
the tone varies with the resistance across 
a couple of metallic contact rings. The 
variable resistance is provided be the 
variable moisture of your skin. 
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shown in Fig. 2 has Iwo exceptionally 
large pads; those pads are not used in 

the final assembly; however they do 
come in handy when trying out your 
circuit prior to sealing it in its enclosure. 

Once you've obtained all the neces- 
sary components (there aren't many), 
assemble the circuit using Fig. 3 as a 
guide. The monitor requires Iwo metal- 
lic contact surfaces. In the authors pro- 
totype, a pair of brass rings with an 
inside diameter of about 3/4 inch were 
used as the contacts. The rings should 
be large enough to accommodate 
your fingers and sturdy enough to with- 
stand slight pressure and a bit of 
moisture. 

The author found some heavy brass 
rings, complete with holes for mount- 
ing, in his hardware collection; perhaps 
you can locate something similar. If not, 
you can make a couple of rings by cut- 
ting a piece of brass, copper, or alumi- 

D E T 

num tubing. Smooth any rough edges 
with a file or grinder. A pair of small 
metal touch plates is another alter- 
native. You can even use a couple of 
washers. Whatever you use, make sure 
that the pieces are clean and free of 
any insulating coating or dirt that might 
restrict conduction. 

Next, you need to think about how 
you will mount the speaker. I chose to 
hold the speaker against the top inside 
surface of the project box with a brass 
strip. Brass strips are available at many 
large hobby shops. The brass strip is 

bent in four places to accommodate 
the dimensions of the speaker assem- 
bly. The speaker is kept about 1/4 inch 
away from the plastic with three small 
metal supports. A small section of scrap 
rubber between the speaker and the 
strip helps hold the speaker in place. 

The internal layout of your monitor will 
depend, in part, on the size and shape 

E 

of the project box. The author housed 
his circuit in an enclosure measuring 
about 63/4- inches long, 51/4- inches 
wide, and 21/4- inches high. A number of 
holes should be drilled in the cover of 
the box just above the speaker to pre- 
vent the tone from being muffled. 

The number of screws showing on the 
surface of the box should be kept down 
to a minimum. One way, but not the 
only way, of doing that is to fasten the 
battery holder to one side of the speak- 
er bracket and another bent brass strip, 

to which the circuit board has been 
attached, to the other side. 

If you choose to use the mail -order kit, 

note that the copper contact pads on 
the circuit board must be bypassed 
with iwo pieces of hook -up wire. Note 
also that the kit does not include a 
switch. You must supply your own. A 

small SPST toggle switch works very well. 
The switch can be spliced between the 

CTOR BY 
STANLEY A. CZARNIK 

battery and the circuit board. The leads 
between the switch and the rest of the 
unit should be several inches long. That 
allows you to mount the switch out of 
sight on the rear vertical surface of the 
project box. 

Finishing Touches. The finished ap- 
pearance of the unit can be improved 
by suspending a large, black, plastic 
bottle cap just over the speaker holes. 
To do that, simply push a long machine 
screw through a hole drilled in the plas- 
tic cover directly over the center of the 
speaker. Drill the hole and insert the 
screw through it before you mount the 
speaker. Hold the screw in position with 
a small nut. 

Place a short metal spacer of some 
sort over the screw. Then drill a small 
hole in the center of the bottle cap, put 
the cop on the screw, and secure the 
cap with a cap nut. The bottom of the 
bottle cap should be about 1/4 inch off 
the top surface of the project box. The 
author used a cap measuring about 
21/4 inches in diameter and about 1/2 

inch h gh. 
Finally, connect a fresh 9 -volt battery 

to the circuit, screw the cover to the box, 
and you're done. 
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water and place them again in the 
rings. The frequency of the tone will be 
higher. Finally, moisten your fingers with 
the NaCI solution and put them once 
again in the contact rings. When your 
fingers are in place, you hear a very 
high frequency tone. 

What your monitor is telling you is that 
wet skin is a better electrical conductor 
than dry skin and that sweaty (salty) skin 

is better still. 

Here the fully -assembled printed -circuit board is shown mounted on the front panel of the 
case. Note that the large copper contact pads on the printed -circuit board have been by- 

passed with two pieces of hook -up wire. The soldering lugs beneath the circuit board 
communicate with the contact rings by means of two short machine screws. 

An Experiment. The Galvanic Skin Re- 

sponse Monitor is quite sensitive and 
can distinguish clearly between dif- 
ferent skin resistances. 

Obtain two small glasses of water. Dis- 

solve some sodium chloride (ordinary 
table salt) in one of the glasses; use 

enough to make a strong solution. The 

salt solution is your "artificial sweat." The 

concentration of NaCI in human sweat 
is higher than that of any other sub- 

stance. 
Now wash your hands with soap and 

water and dry them thoroughly. Make 
sure that they are as free of moisture as 

Fig. 2. Here is the full -size artwork for the 
Galvanic Skin Response Monitor. The 
pattern can easy be duplicated on a 
printed- circuit blank (unetched board) 
using dry- transfer electronic patterns, or 
simply drawn on a blank with a 
permanent -ink marker. 

possible. When your fingers are ready, 
place them in the contact rings and 
turn on the monitor. You will hear a tone. 
Moisten your fingers with the plain 

PARTS LIST FOR THE 
GALVANIC SKIN 

RESPONSE MONITOR 

QI- 2N3904 general- purpose NPN 
transistor 

Q2- 2N3906 general- purpose PNP 
transistor 

RI --4700 -ohm, 1/4-watt, 5% resistor 
R2- 82,000 -ohm, Y4 -watt, 5% resistor 
CI- .01 -11F, ceramic -disc capacitor 
B I -9 -volt transistor -radio battery 
S1 -SPST toggle switch 
SP -8 -ohm speaker 
Project box, brass strips, metal rings or 

plates. circuit board, bottle cap (See 
text), battery holder. battery snap, 
solder, soldering lugs, scrap rubber, 
hook -up wire, assorted hardware, etc. 

Note: A kit of parts for the Skin 
Resistance Monitor, including a pre - 
etched printed -circuit hoard and the 
board -mounted parts, can be 

ordered from The Electronic 
Goldmine, PO Box 5408, 
Scottsdale, AZ 85261; Tel. 
602 -451 -7454. The part number is 
C -4657 and the price is $6.50. 
Please note that the company 
requires a $10.00 minimum order 
and a flat $3.00 fee for shipping and 
handling. 

SPKR1 

+II 
B1 

II I LJ 
Fig. 3. Assembling the circuit board is so 
easy that it's almost impossible to make a 
mistake. In fact the greatest possibility of 
circuit malfunction may stem from 
circumstances beyond your control -a 
difference in pinout configurations that 
may be found in like transistors from 
different manufacturers. 

This is how the area over the speaker 
holes will look before installing the bottle 
cap. A short metal spacer over the center 
screw suspends the cap about i/ inch off 
the surface of the box. The center screw 
may have to be cut to just the right length 
with a hacksaw. 

Problems. The monitor is a simple de- 
vice, and there is not too much that can 
go wrong. If the circuit has been built 
properly, the unit should work perfectly 
the first time you try it out. If not, look 
again at the position of all compo- 
nents, one by one. Then check the cir- 
cuit for poor solder connections and 
solder bridges. Then check the battery; 
if the battery is weak the performance 
of the monitor may suffer. 
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Learn about amplifiers capable of handling almost any signal and you'll be able 

to build circuits that can be used in a wide variety of applications. 

Traditionally wideband amplifiers 
(or WBA's) have been used in 
color -TV receivers, high -grade 

oscilloscopes, and radar sets, but few 
ordinary electronic hobbyists have built 
them. But with more and more of us 

working on video projects, especially 
cable- or satellite -TV oriented ones, 
that has changed. 

Very wideband amplifiers or VWA's 
(i.e. those operating from DC to the UHF 

or microwave ranges) used to be diffi- 
cult to design and build. Furthermore, in 
the past only a few applications re- 
quired such devices. Consequently, 
such amplifiers were either very expen- 
sive, or didn't work as well as claimed. 
But the advent of the cable -TV industry 
has created a large market for low - 
cost, compact gain blocks that would 
operate well into the VHF UHF and lower 
microwave regions. 

Applications of Wideband Ampli- 
fiers. Although designed for the needs 
of the cable -TV and VCR industries, 
there are many applications for WBA's. 

In fact, any application that requires a 
10- to 60 -dB gain can make use of a 
WBA with the right frequency range. 

For instance a passband amplifier 
needs to have a wide bandwidth, and 
typically must respond to a single band 
or group of bands. Only input and /or 
output tuning (or filtering) is needed to 
limit the frequency range of such a de- 
vice. In fact, a narrow -band amplifier is 

usually a passband amplifier tuned to a 
single frequency. An example might be 
a 10.7 -MHz IF amplifier, which will re- 
spond only to signals around that fre- 
quency. 

In VHF receivers it is possible to use 
WBA's as either an easy -to -build (read 
that as "low manufacturing cost") mast - 
mounted antenna pre -amplifier, or an 
RF -input amplifier that is capable of 
amplifying frequencies over the entire 
tuning range of the receiver. Note how- 
ever, that although the devices cover a 
wide swath of the spectrum up to the 
low microwave (GHz) region, they are 
not Low Noise Amplifiers (or LNA's) and 
are not intended for use in critical 
weak -signal applications. 

Another application for a WBA is to 
provide gain after filters, double -bal- 
anced mixers, and other devices that 
are terribly useful, but have high inser- 
tion loss. For example, a popular low- 

cost 10.7 -MHz crystal bandpass filter 
used h two -way communication FM IF 

circuits has an 8.5 -dB insertion loss at its 

center frequency. A MAR -1 or NE -5205- 
based WBA (which we'll discuss later) 
can easily make up for that amount of 
loss. You can even get "active" crystal 
filters that have 0 -dB insertion loss, or 
even a small gain, because they have 
a WBA chip built -in. The gain of those 
amplifiers is normally specified in deci- 
bels, which can be calculated from the 
followng: 

Power gain (dB) = 10Log(Poo/P,o) 
Voltage gain (dB) = 20LOG(Va tN,,,) 

Sometimes you will see signal levels in 
those circuits given in dBm and dBmV. 
Units of "dBmV" are used in some MATV 
systems to refer to the relative signal 
level at some point. The reference volt- 
age was set at 1000 microvolts (1000 
µV), or 1 millivolt (1 mV), across a 75- 
ohm resistive load. At the time the stan- 
dard was set 1 mV was the amount of 
signal required by a receiver to pro- 
duce a snow -free picture. 

The dBm system is perhaps more 
commonly used. Some signal gener- 
ators are calibrated in dBm rather than 
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2 -dB PAD 

R1 

1252 

+ 12V 

R4 

15011 

C4 

/ 0.1 

C3 

.01 

l 
L1 

56µH 

R2 

47011 

O1 

MPF-102 

IN 

C2 

001 -- 
OUT 

Fig. I. Both power -supply decoupling and 
signal attenuation are important when 

using JFET's as wide -band amplifiers. All 
are present in this circuit. 

INPUT 

+ 12VDC 

R4 R3 

100K 330K 

V VV 

C5 

.01 

C4 

C2 

001 OUTPUT 

D 

Ol 

40673 
S 

C6 

0.1 

Fig. 2. Automatic or manual gain control 
is easy to obtain with dual -gate FET's. 
Here the gain is set to a constant value by 

tying G2 to a specific voltage. 

microvolts or output. The system desig- 
nates 0 dBm as 1 mW dissipated into a 
50 -ohm load (or 224 millivolts across 
50- ohms). 

If you want to convert power levels to 
their equivalent voltage levels, then 
simply take the square root of the prod- 
uct of power and resistance. To convert 
dBm to the equivalent power level in 

milliwatts use the following: 

P =10dsm lo 

Field- Effect Transistor Circuits. 
There are Iwo general forms of Field - 
Effect Transistors (designated FET's) used 
in WBA design: the Junction Field -Effect 
Transistor (or JFET) and the Metal -Oxide 
Semiconductor Field -Effect Transistor 
( MOSFET). The latter sometimes have 
special gates and are called Insulated - 
Gate Field Effect Transistors (IGFET's). 

Figure 1 shows the circuit for a WBA 

based on a VHF JFET (MPF -102 or equiv- 
alent). The circuit is a grounded -gate 
configuration, and so is almost immune 
to the self -oscillation problems that 
plague grounded- source amplifiers. 
The drain circuit is RLC- coupled to the 
next stage. Capacitor C2 operates to 
block the DC drain voltage to keep it 

from affecting the following stage. DC is 

carried to the drain through an RF 

choke (L1) and a load resistor (R4). The 

inductive reactance of L1 causes the 
load to increase as frequency in- 

creases, thereby compensating for the 
effects of output capacitance on fre- 

quency response. For that reason L1 is 

called a "peaking coil." 
Decoupling is very important for 

keeping the WBA from oscillating. In Fig. 

1, the DC power supply is decoupled by 
capacitors C3 and C4. In some circuits, 
feedthrough capacitors are used to 
bring the DC power through a unit's 

shielded enclosure. It is critical that all 

leads be kept as short as possible to 
keep the circuit stable. 

The input circuitry is also capacitively 
coupled, but that is to prevent DC from 
previous stages from affecting the cir- 
cuit. Like all JFET amplifiers, there is a 

resistor from the source to ground. But in 

this case, the resistor is actually a 2 -dB 

attenuator pad. The purpose of the 
pad is to keep the impedance seen by 
both the input and the JFET reasonably 
constant. That is another important 
consideration for keeping the circuit 
stable. 

Another FET WBA is shown in Fig. 2. 

That circuit is based on the dual -gate 
MOSFET (RCA 40673, or equivalent). The 

40673 has Iwo gate circuits. In most 
cases, gate G1 is used for the signal 

C3 
R2 

n' 10011 

Cl 

INPUT .01 

+12 
VDC 

L1 

100µH 

C2 

001 OUTPUT 

1K 

C4 

.01 
C5 

R3 01 

10K 

+3 TO +9 
VDC (OR 

LEAVE FLOATING) 

Fig. 3. The output of an MCI350P 
actually pulls the power supply low to 
yield a signal. That is why two power 
supplies are required. 

R1 

24051 

is 
C2 R2 

3.3pF 2.2K 

J1 Cl 
INPUT 0.33 

4 

R3 C4 

3.3K 0.1 

A 

R3 

1012 

C5 y 
C2 

0.1 
Ol 

J2 
OUTPUT 

6 

CA3100 

Av = 20dB TO 30MHz 

12VDC 

Cl 

3 3pF 

- C4 

0.1 

Fig. 4. The RCA CA3100 can operate to 
well over 30 -MHz. The amplifier in A is a 

noninverting follower. The one in B is an 

inverting version of it. 

input, while gate G2 is used for auto- 
matic gain control (AGC). The circuit of 
Fig. 2 is a grounded- source amplifier. 
The drain circuit is similar to that of Fig. 1. 

The input circuit applied to gate G1 is 

merely an RC- coupled network consist- 
ing of a 100k resistor and a 0.001 -µF 

capacitor. The gain -control gate (G2) is 

biased to full on by a voltage derived 
from a resistor voltage divider (R3 /R4). If 

gain control (manual or automatic) is 

required, then a variable voltage can 
be applied to G2 instead of a fixed 
voltage. 

IC Wideband Amplifiers. Wideband 
amplifiers were among the first ap- 
plications for integrated circuits. Al- 
though at first some integrated 
amplifiers made circuit -design more in- 

volved, most of the recent IC devices 
make the design and construction of 
wideband amplifiers a lot easier. 

Figure 3 shows the circuit for a WBA 
based on the Motorola MC1350POrigi- 
nally developed for use as an IF ampli- 
fier in broadcast and FM two -way radio 

(Continued on page 98) 
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Give a Friend a Year of 
Electronics Fun this Christmas... 

Does fighting the crowds at Christmas short - 
circuit your holiday fun? Don't blow a fuse this 
year. ..for the friend who shares your love of 
project- oriented electronics - or a youngster who 
may need only a spark to ignite a life -long interest - give a gift subscription to Popular Electronics. 

...Because when you give him Popular Electronics, 
you're giving month after month of challenging 
construction projects - including complete plans for 
testing equipment, electronic worksavers for home 
and car, add -ons and modifications for hi -fi, 
computers, radio and TV. 

He'll get the how -to he needs to build exciting, useful 
projects like these. ..a touch light dimmer. ..a 
traveler's theft alarm. . .an economy NiCd battery 
charger. ..a voice synthesizer. ..a wave form 
generator. . .the ultimate burglar alarm. ..a stereo 
graphic equalizer. . and many, many more! 

PLUS. ..testbench tips and techniques. . .circuit 
design... electronics fundamentals.. .book reviews 
and new product news including our 12 -page 
"Gizmo" section .. .regular columns on computers, 
scanners, dx'ing, ham and antique radio. ..the list 
goes on and on! 

SAVE MONEY. ..A great gift to receive, Popular 
Electronics is also a great gift for you to give! The 
Special Holiday Rate saves you $11.00 off the 
newsstand price on each gift. You can save 
another $11.00 when you start or extend your own 
subscription at the same time. It's our "thank - 
you" for sharing Popular Electronics with a 
friend this Christmas. 

Send no money, unless you prefer. We'll be glad to 
bill you in January, Next Year. Just take a brief 
moment to go over your gift list and make sure you 
haven't forgotten anyone who might appreciate the 
many benefits of Popular Electronics. Then write the 
names on the attached Gift Certificate and mail it 

back in the postage -paid reply envelope. ..we'll take 
it from there! 

Your friends will receive a handsome gift 
announcement card signed with your name just before 
Christmas. And all through the new year they'll 
remember and appreciate your thoughtful gift! 

So don't blow a fuse. ..take it easy and enjoy the 
holidays. Give Christmas gifts of Popular Electronics! 
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THE DIGITAL ELECTRONICS COURS : 

UNIVERSAL LOGIC 

Learn how basic gates are used to perform 
exotic functions, and how to apply DeMorgan's 
theorem to select the right gates for the job. 

cecemp_ace 
, r .,& tt,wd,.Rs$ámmmazffi sa ... .e . -,g,,,«0«m««««,««««a««, x..m.mitn,,.....8...A 

BY BOBO A. YOUNG 

«. .. .amo « M m .m m 

So far we've looked at the basic 
logic gates, learned how they 
operate, how to prepare the 

gate's logic truth table, learned a little 
about Boolean algebra, and seen how 
the simple gates can be used to form 
more -complex circuits. Aside from serv- 
ing as the building blocks of more - 
complex circuits, the basic logic gates 
can be combined with inverters to im- 
plement other basic logic gates. Figure 
1 shows several examples of how vari- 
ous gates can be combined with inver- 
ters to implement the functions of other 
basic gates. 

Back To Basics. Figures 1A-1D are 
easily recognizable as NAND, AND, NOR, 

and OR gates, respectively. Although it is 

very straightforward to build involved 
logic systems from the basic gates de- 
scribed thus far, AND gates and op gates 
are more difficult to fabricate using 
conventional integrated- circuit tech- 
niques. 

Therefore, NAND, NOR, and inverter 
gates are predominantely offered by 
the integrated circuit manufacturers. As 

one thumbs through a CMOS or TTL 

data book, it becomes quite obvious 
that the number of NAND and NOR gate 
IC's far exceeds the AND and oR gates. 

The beauty of NANO and NOR gates 
(and the reason for their popularity) is 

that they can be combined in various 
circuit configurations to perform the 
functions of the AND, OR, and inverter 

gates. Hence, they are often referred to 
as universial logic gates. In fact, it's pos- 
sible to implement any logic function 
with NAND -gates only or NoR -gates only 
circuits. 

It is most important, then, that you 
thoroughly understand how the various 
basic gates can be converted into 
gates of a different type. That con- 
version is done quite simply by using 
inverters. The symbol for an inverter 
function is simply the symbol for an am- 
plifier with a small circle added at ei- 
ther end. (In general, what you have is 

an inverting amplifier.) 
The circle can be at either end of the 

amplifier symbol as an aid in logic cir- 
cuit analysis. The important point is that 
the circle is the determining factor in 

c 

Y 

changing the amplifier symbol to that 
of an inverter. When the circle is added 
to the AND function symbol, the symbol is 

transformed into that of the NAND gate. 
The addition of the circle changes the 
OR function symbol to the NOR symbol. 
Therefore, in logic diagrams, the minute 
you see a circle used with a logic sym- 
bol, you can consider that circle as an 
inverter. 

Previously we saw how AND gates and 
OR gates can be converted to perform 
the NAND and NOR functions, and how 
NAND and NOR gates can be converted 
to AND and OR gates, respectively. In 

each case, a basic gate was convert- 
ed by simply adding an inverter to its 

output. 
But what is the effect of placing inver- 

A 

Y 

A 
Y 

F 

Fig. I. Here are several examples of how various gates can be combined with inverters to 
provide the functions of other basic gates. 
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A B A Y Our gratitude is extended to the EIA/CEG 
for the creation of this course, 
especially to the consultants who 
brought it to fruition: Dr. William Mast, 
Appalachian State University; Mr. 

Joseph Sloop, Surry Community 
College; Dr. Elmer Poe, Eastern 
Kentucky University. 

o 

o 

D 

o o 

o 

o 

o o 

A R A B Y 

0 0 1 1 1 

0 1 1 0 0 

1 0 0 1 0 

t 1 0 0 0 

Fig. 2. If all of the inputs to an OR gate are first inverted (A), the output of the gate is 

identical to the output of a NAND gate. An AND gate can be converted to perform the NOR 

function by adding inverters in series with all inputs to the gate (B). 

ters at the input of the gates? Figure 1E 

shows an AND /inverter implementation 
of the NOR function; while Fig. 1F shows a 
AND /inverter implementation of the OR 

gate function. 
Figure 2A illustrates the fact that if all 

of the inputs to an OR gate are first inver- 
ted, the output of the gate is identical to 
the output of a NAND gate. That observa- 
tion is borne out by the truth table. The 

first two columns (A and B) represent the 
four possible input combinations. 

The third and fourth columns (A and B) 

represent the Boolean terms (logic lev- 
els) at the outputs of the inverters (or at 
the inputs to the OR gate). The Y column 
of the truth table shows the final result of 
applying various input combinations to 
the circuit. If you compare the truth ta- 
ble of Fig. 2A, excepting the A and B 

rows, to the truth table of the NAND gate, 
you would find them to be identical. 

Figure 2B illustrates how an AND gate 
can be converted to perform the NOR 

function by adding inverters in series 
with the inputs of the gate. Note that if 

A the A, B, and Y columns of the truth table 
in Fig. 2B are compared to the truth 
table of a OR gate, you'd find them to be 
identical. 

By using inverters, any of the three 
remaining basic gates can be convert- 
ed to any other gate. Looking at Fig. 3, 

simply add an inverter to the output of 
the gate when moving horizontally; 
add inverters to all of the inputs when 
moving vertically; and when moving di- 
agonally, add inverters to all inputs and 
the output. In actual digital systems, in- 
verters are often made from NAND and 
NOR gates. That is done by connecting 
all of the gate's input leads together, as 
shown in Fig. 4. 

J 

> 

HORIZONTALLY 

(ADD AN INVERTER TO THE OUTPUT) 

DIAGONALLY 

IADD INVERTERS 

TO ALL THE INPUTS 

AND THE 

OUTPUT) 

Fig. 3. By using inverters, any of the 
basic gates can be converted to any other 
gate: simply add an inverter to the output 
of the gate when moving horizontally: add 
inverters to all of the inputs when moving 
vertically; and when moving diagonally, 
add inverters to all inputs and the output. 

A Y 

Y=Á 
A 

10o-- 
Y=Á 

B 

Fig. 4. In digital systems, inverters are 
often made from NAND and NOR gates, by 
connecting all of the gate's inputs 
together. 

Sometimes NAND and NOR gates are 
converted into inverters to make use of 
all the gates in a single chip. Another 
reason is that it may be more conve- 
nient to convert a few gates to inverters 
in order to keep the printed- circuit 
layout as simple as possible. Gates hav- 
ing multiple input leads may also be 
converted to gates with fewer inputs by 
connecting two or more inputs to- 
gether. 

Fabricating Special Gates. In corn- 

plex systems with a large number of 
input combinations, we often need 
gates with a non -standard number of 
inputs, (i.e., 7 -input NAND gates, etc). The 

easiest solution is to use an 8 -input NAND 

and tie the extra input high. 
However, if there are unused gates 

available in the circuit, it is econom- 
ically prudent to fabricate a 7 -input 
NAND gate from say, a 4 -input NAND and a 
3 -input NAND. The only requirement is to 
combine the outputs of the two gates in 

such a manner so as to yield the correct 
logic output. To illustrate, lets fabricate a 
6 -input NAND gate from two 3 -input NAND 

gates. 
There are Iwo solutions to the prob- 

lem and the one you use depends on 
what extra gates are available in your 
circuit. The first solution, which is the sim- 
plest, involves a 2 -input NOR gate, an 
inverter, and two 3 -input NAND gates. 

Looking at Fig. 5A, we see three inputs 
going into each 3 -input NAND gate. The 

2 -input NOR gate is drawn as a negated 
2 -input AND gate. Because the inverter 
circles cancel the effect of each other, 
we have effectively AND'ed inputs A, B, 

and C with inputs D, E, and E To form the 
6 -input NAND gate, we merely invert the 
output of the 2 -input NOR gate. 

The second solution to the problem is 

shown in Fig. 5B. The inverters cancel 
the inverter circles of the 3 -input NAND 

gates, and the resulting terms are NAND 

'ed together to produce the term; 

Y= ABCDEF 

Either solution can be used to reduce 
the number of IC packages required to 
implement your circuit. (The extra gates 
available will dictate the appropriate 
solution.) 

Of course, if no spare gates are avail- 
able in your circuit, it will be necessary 
to use an additional IC(s) to provide the 
desired function. But if there are any 
unused gates, you must be able to fig- 
ure out which combination of the spare 
gates on the board will produce the 
desired output. To do so we resort to 
using something called DeMorgan's 
theorem. 

(Continued on page 104) 
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Product 
Test ReporiN 

NAD MODEL 6300 STEREO CASSETTE DECK 

NAD is a company that has always 
prided itself in offering excellent 

value and performance features in all 
their products. Theirtop -of- the -line cas- 
sette deck, the 6300, certainly con- 
forms to that tradition. The 6300 is a a- 
head machine, which means that you 
can monitor recordings as they are 
made. But that's really just the begin- 
ning. In addition to incorporating the 
two most popular forms of noise reduc- 
tion, Dolby B and Dolby C, the 6300 
includes such advanced features as 
Dolby HX -Pro, Dyneq and a couple of 
innovative and exclusive enhance- 
ments known as "Play Trim" and "CAR," 
a recording circuit that processes tapes 
for optimum playback in an auto- 
motive environment. 

Dolby HX -Pro and Dyneq (the latter 
invented by the Tandberg Company of 
Norway) work synergistically. HX -Pro au- 
tomatically adjusts recording bias to 
the needs of the program material; 
Dyneq dynamically adjusts high -fre- 
quency recording equalization to pre- 
vent tape saturation. Both circuits 
operate only during recording and nei- 
ther requires any playback decoding. A 
fine -bias adjustment is also provided to 
allow you to compensate for slight vari- 
ations between various brands of 
tapes, even those that are of the same 
general category or type. 

Accurate reproduction is further en- 
hanced by the Play Trim circuit, de- 
veloped jointly by Dolby Labs and NAD. 
Play Trim is set by the user during play- 

By Len Feldman 

back to minimize high- frequency losses 
that may arise from incorrect biasing, 
equalization, or azimuth errors. 

Less obvious, but nevertheless impor- 
tant design refinements are found in- 
side the deck itself. One of those goes 
by the rather long, descriptive name of 
a "non symmetric dispersed resonance 
dual- capstan tape transport." Dual 
capstans are not new in high -quality 
tape decks. They tend to isolate the 
moving tape from any friction that 
might be caused by the cassette shell 
itself. 

In the case of the 6300 however, the 
concept has been carried even further. 
Its two capstans differ in diameter by 
10% and rotate on different sized bear- 
ings. Rotation is further smoothed by dif- 
ferent sized flywheels whose motion is 

coupled via a wide, vibration- absorb- 
ing, soff rubber belt. As a result, any flut- 
ter and resonance components are 
dispersed to different frequencies in- 
stead of adding to each other. Azimuth 
skewing (tape running at an improper 
angle relative to the tape -head gaps), 
and any variations in holdback tension 
are also minimized by that dual cap- 
stan construction. 

A wireless remote control is included 
with the Model 6300, enabling the user 
to initiate recording and playback 
functions from the listening position. 

The Controls. Small power and cas- 
sette -eject pushbuttons are located at 
the left end of the front panel, adjacent 

The NAD 6300 features Dolby HX -Pro, Dyneg, and an exclusive compression circuit that 
processes tapes for optimum playback on your car's cassette deck. 

to the cassette holder. To the right of the 
cassette compartment is a MODE button 
that determines whether the tape 
counter displays arbitrary numbers or 
real -time, and a counter RESET button. 

The display area shows tape counter 
indications as well as a pair of record/ 
play level meters consisting of banks of 
LED's calibrated from - 20 dB to + 8 dB. 
Indicator lights below the display area 
illuminate when the unit is in the record 
mode and when selecting the CAR 
compression mode, which is used 
when recording tapes that are intend- 
ed for playback in an automotive en- 
vironment. Small indicator lights above 
the display area light up when Dolby B 

or Dolby C noise reduction has been 
selected. Dual concentric master 
RECORD LEVEL and BALANCE controls are at 
the extreme right of the panel. 

Buttons used to select the RECORD and 
CAR (coMPREss) modes are just below 
their respective indicator lights. Major 
operating pushbuttons and rotary con- 
trols are arranged along the lower sec- 
tion of the front panel. A well defined 
PLAY button (in a lighter color than the 
other pushbuttons) must be depressed 
along with the RECORD button to initiate 
recording. Next come the PAUSE, STOP FAST 

REWIND, and FAST FORWARD buttons, followed 
by a lever switch labeled B, c. and OFF 

that selects Dolby B, Dolby C, or no 
noise reduction, respectively. The PLAY 

TRIM and FINE BIAS controls come next, 
flanking a SOURCE /MONITOR pushbutton. Fi- 

nally, a second three -position lever 
switch selects NORMAL (Type I), cao2 (Type 
II), or METAL tape equalization (bias) set- 
tings. 

The rear panel of the NAD 6300 is 

equipped with the usual phono -tip ster- 
eo input and output jacks, a multiplex 
filter on /off switch, and an unswitched 
convenience AC receptacle. The wire- 
less remote control supplied with the 
Model 6300 duplicates all of the tape - 
transport control functions (including 
the record function) found on the front 
panel. When the remote control is held 
in the right hand, all of the buttons are 
located so that they fall under the natu- 
ral arc of the thumb. The transmitting 
end of the remote control unit is slanted 
upward so that you can place it on a 
tabletop or on the arm of a chair and 
use a forefinger to operate it. Obviously, 
a good deal of industrial engineering 
as well as electronic engineering went 
into the development of this beautifully 
styled deck and its remote control. 

The Test Results. Basically, we tested 
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the performance of this cassette deck 
with three different high -quality types 
of tape. For normal -bias tape, we used 
Maxell XL -IS samples. For Cr02 (high - 
bias) tape we used Maxell XL -IIS tape, 
and for metal tape we used TDK MA -X 

cassette samples. For our frequency re- 

sponse measurements, we made no 
attempt to use the PLAY TRIM or FINE BIAS 

controls, since we wanted to see how 
good the frequency response would 

be if those controls were set to their 
mid -points, with only the tape selector 
set to the correct type of tape. 

Normally, frequency- response mea- 
surements are made at - 20 -dB record 
levels to prevent tape saturation at high 
frequencies. To explore the merits of 
Dolby HX -Pro and Dyneq, we decided 
to run three sets of response tests for 
each type of tape at 0 dB, -10 dB and 
-20 dB. Results were outstanding! At 

Frequency Response. 
10.000. 

5.0000 

0O 

-5.000! 

10.00, 

-15.00 

-30.00 

35.00, 

40.0020 

D 6300 Cassette Deck, usin Type IV Ta 
10.00 

ill. 

5.000 

0.0 

-5.0 

-10.0 

-15. 

-20.0 

-25.8 

-30.RII 

-35. 

40. 

Here are the frequency-response graphs for the NAD 6300 using 
Type IV (metal) tape. To explore the merits of Dolby HX -Pro and 
Dyneq, tests were run at 0, -10, and -20 dB. 

Distortion versus frequency for three tape types. NAD 6300 Cassette Deck 
5 

0.1äe 
.lee _1h 18k 

The plot of harmonic distortion tier.sus frequency is shown here. 
The lowest curve is for the metal -tape sample, the middle curve is 
for the normal -bias (Type I) tape, and the upper curve is for the 
high -bias (Type Il) tape. 

Distortion vs. Record Level, Type IV (lower curve> and Type 1, NAD 6300 
50, 

10; 

0.1 

6T 3. 3 0.0 3.333 6. 67 10 Bo 

To study distortion further, the recording level of a 1 -kHz signal 
was varied between -JO and +10 dB. The lower curve is for 
Metal tape: the upper one for Type -I tope. 

- 20 dB, all three types of tape ex- 

hibited record /play response to 
beyond 20 kHz. At the -10 -dB record 
level, the normal -bias tape exhibited a 
slight roll -off (around 3 dB) at 20 kHz, 

while the other two tape types actually 
showed a slight peak at 20 kHz. That 
peak could, of course, have been trim- 
med with the PLAY TRIM control to provide 
flat response out to and beyond 20 kHz. 

As we would have expected, at the 0- 

NAD 6300 

Published Specifications and Actual Performance 

SPECIFICATION 

Speed Accuracy 

Wow and Flutter (WRMS) 

Frequency Response 

Response with MPX Filter 

THD at 0 dB, Type I 

THD at 0 dB, Type II 

THD at 0 dB, Type IV 

S/N Ratio, re:3% THD 

Type I, Dolby Off /B /C (dB) 

Type II, Dolby Off /B /C (dB) 
Type IV, Dolby Off /B /C (dB) 

Channel Separation 
IkHz(dB) 

Erasure 

Input Sensitivity 
Output Level at 0 dB 

Dimensions (WxHxD, in.) 

Net Weight 
Power Requirement 

Power Consumption 
Suggested Price 

MFR'S CLAIM 
1°0 

< 0.3 

t 3 dB to 

19 kHz 

±1 dB to 

15 kHz 

<1% 
<1.5% 
<1.5% 

59/68/78 
59/68/78 
59/68/78 
45 

PE MEASURED 

+ 0.3% 

±1 dB to 

20 kHz 

Confirmed 

1.2% 

0.7% 
1.8% 

61/70/78 
65/74/81 

64/73/80 
47 

>70 dB Confirmed 

at 1 kHz 

40 mV Confirmed 

500 mV 480 mV 

17.1x4.7x11 
13 lbs. (5.9 Kg.) 

50/60 Hz at 

110,120,220 
or 240 VAC 

42 Watts 40 Watts 

$899.00 

Linearity (Output 
Io. 000- 

8.0800- 

6.0000! 

4.00001 . 

2.0000 

0.0 

-2.000 

-4.000; 

-6.000; 

-8.0001 .. 

-10.00;:le 
e -e.ee 

in dB> 

.. , 

.. 

-6:00 

vs. Input 

COO 

(dB>, 

-2,ee 

ref, 

co 

O dB record level; 

Lill .eae 

HAD 6308 

6.YeB e,4ae 14:W 

Using ct metal -tape sample, a 1 -kHz test signal remained linear to 
+10 dB; for a 10 -kHz test signal, a 10 -dB input produced a 
playback level of just a bit over +2.0 dB. 
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dB record level, the normal tape rolled 
off in response above 10 kHz, the high - 
bias sample did slightly better, while the 
metal tape began to roll off in response 
above 13 kHz. 

Next, we measured total harmonic 
distortion (THD) versus frequency for all 
three tapes at the 0 -dB recording level. 
Lowest distortion (around 0.7% at mid - 
frequencies) was achieved by the met- 
al -tape sample. The Type I tape distor- 
tion hovered around the 1% mark for 
mid -frequencies while the Type II (high - 
bias tape) exhibited the highest distor- 
tion at this recording level: around 2.0% 
for mid -frequencies. As expected, dis- 
tortion increased proportionately for all 
three types of tapes at the low- and 
high -frequency extremes. 

Afurther study of distortion was made 
by varying the record level from -10 dB 
to + 10 dB for a 1 -kHz input signal using 
the Type I and the metal -tape samples. 
The 3% distortion point was reached at 
a record level of approximately 8 dB for 
both types of tape. Ideally, if you in- 
crease signal levels to the input of a 
tape recorder in a linear fashion during 
playback, the signal level should also 
increase linearly. 

To check that out, we ran tests using 1- 

kHz and 10 -kHz signals of increasing in- 
tensity. Normally, in tests of that sort, the 
1 -kHz signal is fairly linear during play- 
back, while the high -frequency signal 
usually reaches a maximum value and 
then actually decreases with further in- 
creases in input levels. Thanks to the 
action of Dolby HX -Pro and Dyneq, 
that's not quite what happened in the 
case of the NAD 6300. For normal -bias 
tape, the 10 -kHz output increased al- 
most linearly all the way up to a -2 -dB 
record level. That's much better than 
we would have expected from that 
tape at that frequency. Furthermore, in- 
stead of the 10 -kHz level decreasing 
with further increases of input (normally, 
that would occur because of tape sat- 
uration), the playback level remained 
the same all the way out to the end of 
our test, when input levels had in- 
creased to + 10 dB! 

The linearity of the metal tape was 
even more remarkable. Normally, met- 
al- particle tape does have better re- 
cording capability at higher frequen- 
cies. With the assistance of Dolby HX -Pro 

and Dyneq, the tape remained linear 
at 10 kHz to well above the 0 -dB record- 
ing level and, at a + 10 -dB input level, 
the playback level of the 10 -kHz signal 
was a bit above +2.0 dB. 

Next, we measured the signal -to- 

noise performance of the various tape 
samples, with and without Dolby B and 
Dolby C. The signal -to -noise ratio 
quoted by most manufacturers is re- 
ferred to the signal level at which 3% 
distortion occurs. However, our read- 
ings were taken relative to 0 -dB record- 
ing level; for comparison purposes add 
about 8 dB to obtain the S/N ratio the 
way it's usually quoted by cassette - 
deck manufacturers. For the normal - 
bias tape, the S/N with respect to a 0 -dB 
reference level measured 53.8 dB. Turn- 

ing on Dolby B noise reduction im- 
proved the S/N reading to 62.9 dB, while 
with Dolby C, the reading increased fur- 
ther to 69.8 dB. 

The Type II (high -bias) tape produced 
somewhat higher signal -to -noise ratios 
with this deck. Without Dolby, the S/N 

ratio was 56.9 dB. With Dolby B turned 
on, it was 65.7 dB, while with Dolby C, it 
was 72.5 dB. 

Finally, using the metal tape (Type IV), 

S/N with no Dolby measured 56.2 dB. 
With Dolby B it was 65.2 dB and with 
Dolby C it was 72.3 dB. Using Dolby C 
with either Type II or Type IV tape and 
adding the 8 dB of headroom avail- 
able above 0 dB before the 3% distor- 
tion point is reached, results in a 
practical dynamic range (the range 
between the highest recorded level 
and the residual noise floor) of more 
than 80 dB! In most instances, that's 
enough dynamic range to handle 
even the most dynamically recorded 
CD's that you may want to copy onto 
tape for listening while jogging, travel- 
ing, or driving in a car. 

Wow- and -flutter, that annoying fluc- 
tuation of pitch that occurs when listen- 
ing to tapes on inferior playback 
equipment was so low with this model 
that it was virtually inaudible even when 
listening to sustained piano tones 
where wow- and -flutter is most notica- 
ble. In terms of measured values, the 
wow- and -flutter, measured during the 
course of a 30- second interval, re- 
mained just below 0.02 %. That's lower 
than the wow -and- flutter on most reel - 
to -reel tape recorders and is a glowing 
testament to the effectiveness of NAD's 

unusual dual capstan arrangement. 
Having completed the major perfor- 

mance measurements for the cassette 
deck, we wanted to check out the extra 
features such as the CAR compression 
mode, the PLAY TRIM control and the FINE 

BIAS adjustment control. We easily deter- 
mined that the CAR compression fea- 
ture has no effect upon high levels of 
recorded program material. For mate- 

rial at around the - 20 -dB level, the cir- 
cuit compresses such material by 
around 5 dB, so that sounds that are 
applied at levels of - 20 dB are re- 
produced at - 15-dB levels. The corn - 
pression increases for sounds recorded 
at still lower levels. Material recorded at 
the - 40 -dB level is compressed so that 
it is reproduced at around - 27 dB at 
mid frequencies. For low and high fre- 
quencies, the compression is even 
greater to take care of the unequal 
loudness characteristics of the human 
hearing system in much the same way 
as a tapered loudness control on an 
amplifier. 

The range of the PLAY TRIM control was 
such that during playback of a tape, 
response at 20 kHz could be boosted 
by around 10 dB, and attenuated by 
about 5 dB. At 10 kHz, maximum boost 
amounted to about 5 dB, while the 
maximum possible attenuation was 
around 3 dB. The feature has little or no 
effect upon response for frequencies 
below about 2 or 3 kHz. 

Checking out the FINE BIAS control 
through the entire record /play cycle 
you might conclude that its effect is the 
same as that of the PLAYTRIM control. The 
difference lies in the fact that PLAY TRIM is 

used only during playback to compen- 
sate for differences in equalization or 
azimuth alignment for tapes made, for 
example, on other machines, es- 
pecially those not equipped with Dolby 
HX -Pro headroom extension. The FINE BIAS 

adjustment, on the other hand, is in- 
tended to compensate for slight varia- 
tions between various brands of tapes, 
even those that are of the same gener- 
al category or type. The FINE BIAS control 
would therefore be used while making 
a recording. 

The one thing that puzzled us when 
using this feature was the way the FINE BIAS 

control was labeled. To us, the + 

direction of the control would have 
meant more bias applied. In fact, what 
it turned out to mean was "more high 
frequency level," which, in fact, is pro- 
duced by slightly lowering the bias 
level. The instruction booklet, of course, 
clarifies the matter, but like most of you, 
we tend to read instruction books as a 
last resort. 

The Hands On Tests. The NAD 6300 
Cassette Deck is one of the easiest 
tape decks to use properly. Thanks to 
the 3 -head monitoring system, you can 
easily verify that your recording is up to 
the quality you expect as the recording 

(Continued on page 102) 
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CIRCLE 120 ON FREE INFORMATION CARD 

RMT SYSTEMS 
FLOPPY /HARD -DISK 
CONTROLLER 

Untangle the rats -nest in your computer and 
open up another card slot by using a floppy /hard -disk 

controller board that lets you up -grade your system any way you like. 

Have you let the world pass you 
by? I did! I let my PC/XT clone get 
old before its time. I purchased 

the computer with two 5.25 -inch, 360K 
diskette drives and thought it would do 
for a long time. Not long afterwards, I 

received some diskettes that I couldn't 
read. They were 1.2MB disks and I was 
really stuck. Things got a little stickier 
with the advent of DOS 3.2 and 720K 
floppies. 

Worse still, that version of DOS also 
supported 3.5 -inch 720K disks and sub- 
sequent versions could handle 1.44MB 
disks. I had to get a 3.5 -inch drive or I 

could not swap programs with my 
friends. 

In the middle of this growth /obsoles- 
cence period I added a Seagate 
ST -225 20MB hard disk. That meant hav- 
ing two controller boards instead of 
one, not to mention a bunch of ribbon 
cables choking the innards of my com- 
puter. 

And then "if' happened: One 5.25 - 
inch drive went bad and the other was 
not far behind. The time was ripe to get 
a 3.5 -inch drive and a new controller 
card. In the course of my hunt fora new 
contoller I happened upon the RMT 

Systems Inc. RMT2001 -F2H2 Floppy/ 
Hard -Disk Controller for IBM PC's, PC- 
XT's, and true compatibles. 

What Can It Do? The RMT Disk Control- 
ler supports two diskette drives and two 

TABLE 1 -DOS & Drive Compatibility 

DOS Version 
5.25-in. Drive 3.5-in. Drive 

360 KB 720 KB 1.2 MB 720 KB 1.44 MB 

2.1 Y N N N N 

3.1 Y N Y N N 

3.2 Y Y Y Y N 

3.3&Up Y Y Y Y Y 

hard -disk drives. Because of the built -in 

BIOS, the controller can handle almost 
any combination of drives. The control- 
ler supports 5.25 -inch disk drives that 
handle 360K, 720K, or 1.2MB floppies; 
720K and 1.44K 3.5 -inch disk drives; and 
most 20 -, 30 -, and 40MB hard -disk driv- 
es. Whatever drives are currently in your 
system, the RMT Disk Controller should 
handle them. My old .NC 5.25 -inch dis- 
kette drive and my Seagate model 
ST -225 20MB hard -disk were no trouble 
for the controller. 

The DOS version you use will deter- 
mine what drives the RMT Controller will 
support. Table 1 lists the drives compati- 
ble with the more common versions of 
DOS. The Y(for yes) indicates that a par- 
ticular drive can be used with the ver- 
sion of DOS shown. If you are using 
version 3.3 or higher, you can use any 
combination of disk drives listed. 

Also, if the BIOS in your computer is 

dated earlier that 10- 27 -82, you must 
install a newer BIOS, which is easy 
enough to do. To obtain the BIOS date 

from your computer, you might be able 
to use the DEBUG.COM utility (check 
your DOS manual for particulars). 

Installation. When you're ready to in- 
stall the controller turn off your comput- 
er and remove its cover. It will be 
necessary to remove the old controller 
board. In my case I had Iwo; one for the 
diskette drives and one for the hard 
disk. Before you do so, place masking - 
tape labels near the connectors on the 
board and on the cables you will dis- 

connect so that you can restore them 
to their original positions. 

Unpack the RMT2001 -F2H2 Controller 
and compare it to the diagram in the 
board's manual. Be sure you can locate 
the correct connectors after the board 
is installed in the computer. But first, 

check the jumper settings to ensure 
that they are as listed in the installation 
manual. Mine were, so I proceeded. 
Also check the switch bank of 8 switch- 
es. Four are used to set the board for the 

(Continued on page 102) 
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Antique 
Radio 

AC POWER FOR A RELIC 

Two months ago (see the July -No- 
vember 1989 issues of Popular 

Electronics), we completed the restor- 
ation of a Pilot A.C. Super -Wasp re- 
ceiver. Those of you who've been 
following the work know that this fas- 
cinating relic of the late 1920's is now 
ready to try out, except that it still lacks a 
power supply. Last month, we took a 
short break from the project to go 
through some of the accumulated 
reader mail and-at the same time - 
give me a little more time to work out 
power supply details and accumulate 
parts. Now I'm back on track again and 
ready to continue the story. 

The Original Power Pack. Back in 
1929, the purchaser of a new A.C. 
Super -Wasp could fire it up in one of 
two ways: He could purchase a factory - 
built power pack, such as Pilots model 
K -111, or build a supply from scratch. But 
in 1990, K -111's aren't so easy to come 
by -and I found myself left without 
much of a choice except to proceed 
with option two. 

Thanks to reader Frank Krantz (Somer- 
dale, NJ), who was kind enough to send 
some photocopies from his file of Pilot 
material, we have a pretty good idea 
of what the K -111 was like. Specially de- 
signed for compactness, the power 
pack was housed in a can that was 9'/2- 
inches long, 67 /s- inches wide, and only 
31/2- inches deep. Besides serving as a 
power source for the A.C. Super -Wasp, 
the K -111 was also marketed as a gen- 
eral- purpose unit that could be used to 
"electrify" older battery- powered re- 
ceivers. Because of its modest dimen- 
sions, the pack could sometimes be 
placed alongside the old receiver right 
in the original cabinet. 

The K -111's Many Voltages. The cir- 
cuit of the K -111 shows a Type 80 tube 
hooked up as a conventional full -wave 
rectifier. A two- section capacitor -input 

TO 

117V 

AC 

By Marc Ellis 

other unused connection in the K -111 

schematic: a tap wired to the junction 
of the two choke coils. The tap was 
there to provide plate voltage for a 
Type 71 -A power amplifier tube (not 
present in the A.C. Super -Wasp). It sup- 
plied the high voltage required by the 
tube (higher than that available at any 
point on the voltage- dividing resistor). 
And its location "upstream" of the divid- 
er helped isolate the power amplifier 
from the other stages of the receiver, 
minimizing feedback and "howling." 

VI 
TYPE 80 

L1 L2 

13.5-3.5h 10h 

Cl 

20 ' 

2.5V AC 
FOR "WASP" 
FILAMENTS 

Fig. I Schematic for my version of the K -I11. Choke -input filter and 3000 -ohm resistor in 
bleeder circuit were used to reduce the voltage delivered by the transformer. 

6.3V 
CT 

0 
NOT USED) /I + 

C5 

1 

II + 

R2-c 

R2-d 

(R2, = 10K) 
B 

B 

filter is used, and a tapped -voltage di- 
vider resistor breaks down the output of 
the power supply into the four different 
DC voltages required by the receiver. 

In addition to the center -tapped 
high -voltage winding, the K -111's power 
transformer boasted no less than four 
separate low- voltage windings. One of 
those provided the five volts of alternat- 
ing current needed to operate the fila- 
ments of the Type 80 rectifier tube. The 
other three were there to supply AC 
power to the tube filaments in the asso- 
ciated receiver. 

Filament voltages weren't well stan- 
dardized in those days, and each of the 
three windings supplied a different 
commonly -used value. One provided 
21/2 volts for tubes such as the Types 27 
and 24 -A used in the A.C. Super -Wasp. 
The others gave 11/2 volts and 5 volts to 
heat Type 26 and Type 71 -A tubes, re- 
spectively. (The latter two windings are 
left unconnected when the K -111 is 

used with a Wasp.) 
Readers with sharp eyes will note an- 

Pilot K -111 power pack as pictured on 
reader Frank Krantz's data sheet. The 
compact housing was designed to fit inside 
existing radio cabinets. Note light -socket 
attachment on power cord. 

Those Quaint Bypasses. Before leav- 
ing the K -111's circuit, I should mention 
the three 1- microfarad (µF) capacitors 
that are wired from the taps of the volt- 
age divider to ground. These are 
bypass capacitors, installed to provide 
the necessary pathways for RF currents 
to flow in the various stages of the re- 
ceiver. Not generally used in the earlier 
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battery sets, the bypasses were made 
necessary by the circuit characteristics 
of AC- operated power supplies. 

You won't find these bypasses in more 
recent power -supply schematics be- 
cause, as time went on, it became ob- 
vious that they needed to be 
incorporated into the radio itself-as 
close as possible to the component re- 
quiring the bypassing. However, it was 
convenient to include them in power 
supplies -such as the K -111 -that were 
being marketed for the "electrification" 
of battery sets not having such capaci- 
tors. The capacitors (in conjunction with 
their associated voltage -divider seg- 
ments) also served as additional filter 
elements, supplementing the action of 
the main filter capacitors and chokes. 

A "Modern" K -111. I'm sure the pu- 
rists in the crowd won't object to my 
developing a home -made power 
pack for the Wasp. After all, not every 
1929 Wasp owner bought the K -111; 

many built their own. And if you com- 
pare the schematic of my supply (see 
Fig. 1) with that of the K -111, you'll see 
that they match fairly closely. However, 
I'm going to have to apologize for mak- 
ing some departures from the original 
1929 circuit. 

The greatest difference lies not so 
much with the wiring as with the values 
chosen for the filter components. Back 
in 1929, the high -value electrolytic ca- 
pacitors so familiar to us today were not 
yet commonly available. The biggest 
capacitors available for use in high - 
voltage filter circuits were oil- filled jobs 
rated at not more than 2 or 3µF In 

order for those capacitors to function 
effectively in filters, they had to be 
matched with chokes having very high 

inductances (on the order of 30 hen- 
ries). 

But the 30 -henry chokes and 2- or 
3 -11F high -voltage capacitors are sel- 
dom seen today -even in surplus cata- 
logs. By the 1940's or so, the parts 
manufacturers were providing inex- 
pensive high -voltage electrolytics 
rated at 20 p,F and higher. Later, 40- 
and 50- microfarad units became corn - 
mon. Using one of those larger capaci- 
tors in a filter circuit made it possible to 
downsize the accompanying choke, 
saving weight and money. Once the 
electrolytics became available, it was 
rare for chokes of greater than about 15 

henries to be required. 
In today's semiconductor age, of 

course, one has to scrounge to obtain 
any of the high -voltage components 
necessary for vacuum -tube circuits. 
Forget the bubble packs at Radio 
Shack. We antique -radio nuts have to 
do our shopping at flea markets, and at 
those few mail -order outlets catering to 
our rather exotic needs. 

The filter circuit most suited to the 
parts I already had on hand -or could 
easily get hold of -is a two- section 

The K -111 with cover removed. 
Connections to the unit were made via 
terminal board at top. 

Results of my parts scrounging for a modern -day adaptation of the K -III. Power 
transformer and extra (2.5 -volt) filament transformer are at left; chokes are at right; 
bleeder resistor at lower center. 

choke -input filter with component val- 
ues typical of those used in the 1940's 

and 1950's. However, as my schematic 
shows, I'm retaining the 1- microfarad 
capacitors associated with the voltage 
divider taps. Because their capaci- 
tance is quite small compared with that 
of the filter capacitors used, the addi- 
tional filtering they afford is probably 
not significant. But the bypass action is 

likely to be necessary for proper opera- 
tion of the Wasp -which does not have 
internal bypass capacitors . 

Current and Voltage Ratings. The 

power transformer and chokes for an 
A.C. Super -Wasp power supply need to 
carry only about 60 milliamps (mA) of 
current. (It takes approximately 40 mA 
to operate the radio, and another 20 
are used in the bleeder resistor). I did 
have a 60 -mA power transformer in my 
junkbox, but the only usable chokes I 

could locate had ratings in excess of 
100 milliamps. 

So I kept searching until I located a 
transformer that looked as if it could 
easily supply 100 or more milliamps. 
That way all current ratings would be 
consistent with that of the Type 80 rec- 
tifier tube (which can carry a maximum 
of 125 milliamps). And if I ever should 
want to use the supply for a project 
requiring a little more power, the extra 
capacity will be there. 

t a, 

a' 
. e+ 

or ä J 
a. 
a, 

I /[Or .W R /ii i 
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Schematic diagram of the K -111. When 

powering the A.C. Super -Wasp, the 1.5- 
volt and 5 -volt filament windings were 
unused -as was the high - voltage tap 
between the choke coils. 

Of course, being a fairly modern unit 
(maybe 1950's vintage), the transformer 
doesn't have the variety of tube -fila- 
ment voltages offered by the one in the 
K -111. Besides the five volts for the Type 
80 filament, it has only a center -tapped 
six -volt winding (which is all but useless 
for 1920's -era AC radios). Luckily, a little 
research in the Fair Radio Sales (PO. Box 

1105, Lima, OH 45802) catalog pro- 
duced a 2.5 -volt filament transformer 
with ample power (10 amps) to oper- 
ate the four tubes in the Wasp. 

(Continued on page 103) 
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Circuit 
Circus 

ASTABLE MULTI VIBRATORS 

This month we are going to spend 
our time together exploring a 

number of astable -multivibrators, more 
commonly known as oscillators. When it 
comes to picking the most often used 
circuit in electronics, the oscillator has 
got to be right up there near the top of 
the heap. And since the oscillator can 
do its own thing (in most cases) without 
support circuitry, it is a very popular 
"fun" circuit for the experimenter and 
project builder. 

The most common type of oscillator 
starts off as an amplifier with a con- 
trolled amount of positive feedback 
from output to input to initiate and sus- 
tain oscillation. I'm sure most of you are 
familiar with the screeching sounds 
produced when a PA (public address) 
amplifier's gain is set too high. 

The screeching sound is the result of 
positive feedback from the amp's 
speaker to the microphone. That type 
of oscillation is usually undesirable and 
in some instances difficult to overcome. 
Not all oscillators are welcome guests in 
the world of electronic circuitry. 

Three -Transistor Oscillator. Our first 
entry, see Fig. 1, is a versatile oscillator 
circuit that will function at audio and 
low radio frequencies using just about 
any LC combination for the frequency- 

Cl* 

Cr 

ni 
2N3904 

By Charles D. Rakes 

determining components. In our sche- 
matic diagram, the three transistors are 
connected in a Darlington /emitter -fol- 
lower configuration, which presents a 
very high input impedance to the LC 

combination. That circuit arrangement 
reduces the loading effect on the fre- 
quency- determining components. 

A simple way to determine the fre- 
quency of the LC tuned circuit is to fol- 
low this easy -to -use formula: 

f = 5028 /VLC (1) 

where f is frequency in hertz, L is induc- 
tance in millihenrys, and C is capaci- 
tance in microfarads. Since 01 and C2 
are connected in series the total ca- 
pacitance (CO value must be calcu- 
lated for the above formula using: 

Ct = C1C2/(C1 +C2) (2) 

Here's an example of how to deter- 
mine the resonant frequency of an LC 

combination, if L1 equals 10 mH, and 01 
and C2 each equal 1 µF Since Cl and 
C2 are in series, the total value is deter- 
mined by: 

Ct = 10-6 x 10- 6/(10 -6+ 10-6) = 0.5 µF 

The next step is to multiply the total 
capacitance (CO of 0.5 µF by the in- 
ductance value (10 -mH) which gives us 
a value of 5. Now pull out your cal- 

02 ) 2143904 

C4 

4.7 

IE 

R3 

470E2 

+9V 

o OUTPUT 

;SEE TEXT 

Fig. I. In this circuit, three transistors are configured as a Darlington /emitter, follower, 
and will function at audio and low RF frequencies. 

culator and take the square root of 5 
which is 2.236. Divide the number 5028 
by 2.236, which works out to be 2248 Hz. 

If you know the target frequency and 
have a specific coil on hand, the re- 
quired capacitance value in micro - 
farads can be determined by: 

C = 50282/f2L (3) 

where C represents the combined val- 
ue of the two series -connected capac- 
itors. Just remember that the series 
value of Cl and C2 must equal the 
value determined by the formula. If Cl 
and C2 are of equal value, the actual 
value of the individual capacitors must 
be 2 times that calculated from the for- 
mula; e.g., if the required capacitance 
is 2 p.F and the capacitors are of equal 
value, then the individual capacitors 
must have a value of 4µF (Notice that 
capacitors in series divide like resistors 
in parallel.) 

PARTS LIST FOR 
FIGURE 1 

Q , Q2- 2N3904 general- purpose NPN 
transistor 

Rl. R2- l- megohm, %J -watt. 5% resistor 
R3 --470 -ohm, V4 -watt, 5% resistor 
R4-500 -ohm potentiometer 
Cl, C2 -See text 
C3, C4 1.7 µE 35 -WVDC, tantalum 

capacitor 
Ll -See text 
Printed -circuit or pertboard materials. 

enclosure, IC sockets, battery and 
battery holder, wire, solder, hardware, 
etc. 

The LC tuned circuit best matches the 
transistor circuitry when C2 is larger 
than 01 by as much as 2 to 3 times. If 

you know the required frequency and 
have a capacitor on hand, the re- 
quired inductance (L) can be deter- 
mined by: 

L = 50282/f 2C (4) 

The receiver element from a tele- 
phone handset can be used for L1 and 
Iwo 4.7 -µF 35 -volt tantalum capacitors 
can be use for Cl and C2 (note polar- 
ization of 01 and C2 in Fig. 1) to pro- 
duce a 700 -Hz tone that can be heard 
coming from the inductor. The oscillator 
thrives on small inductors and very 
large capacitors. That feature is helpful 
in producing very low- frequency tones 
without the expense of a large inductor. 

Potentiometer R4 sets the positive 
feedback and should be adjusted for 
the cleanest waveform. If an os- 
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cilloscope is handy, monitor the output 
, at C4 and decrease the value of R4, 

starting from its maximum resistance, 
until the circuit just starts to oscillate. 
Continue turning R4 in the same direc- 
tion until the waveform just begins to 
show some distortion, and then back 
R4 off until the waveform appears sym- 
metrical. 

One -Transistor Oscillator. A similar 
oscillator circuit designed to operate at 
a much higher frequency is shown in 

Fig. 2. The upper frequency limit of that 
circuit is set primarily by the transistor. 
The L and C values are selected in the 
same way as for the oscillator in Fig. 1. 

+9V 

*SEE TEXT 

Fig. 2. This oscillator is designed to 
operate at a much higher frequency than 
the previous circuit, and its upper 
frequency limit is governed primarily by 
the transistor. 

PARTS LIST FOR 
FIGURE 2 

QI- 2N2222 or similar general- purpose 
NPN transistor 

RI-470- to 1000 -ohm, 1/4-watt, 5%, 
resistor 

R2, R3- 100,000 -ohm, 1/4-watt, 5%, 
resistor 

R4 -1000 -ohm trimmer potentiometer 
Cl, C2 -See text 
C3- 0.1 -1.LF, ceramic -disc capacitor 
C4-4.7 µF, 16 -WVDC, electrolytic 

capacitor 
LI -See text 
Printed -circuit or perfboard materials, 

enclosure, IC sockets, battery and 
battery holder, wire, solder, hardware, 
etc. 

The oscillator circuit in Fig. 3 is a good 
choice for a very low frequency, audio - 
tone generator. Tone frequencies be- 
low 10 Hz, and even less than 1 Hz, are 
obtainable with that oscillator circuit. 

Fig. 3. The low frequency audio -tone 
generator (built around a 1458 dual op- 
amp) can produce frequencies below 10 

Hz, and contains an LC tuned circuit 
similar to those used in the previous two 
circuits. 

PARTS LIST FOR 
FIGURE 3 

UI -1458 dual -op -amp, integrated 
circuit 

R1, R2 -4700 -ohm, 1/4-watt, 5% resistor 
R3 -5000 -ohm potentiometer (see text) 
CI, C2 -See text 
C3 05-- 470 -11F, 16 -WVDC, 

electrolytic capacitor 
Printed -circuit or perfboard materials, 

enclosure, IC sockets, battery and 
battery holder, wire, solder, hardware, 
etc. 

One half of a 1458 dual op -amp serves 
as the active element and the LC tuned 
circuit is similar to those used in the pre- 
vious two circuits. 

When you start working with an LC 

tuned circuit that resonates at or below 
10 Hz, you are dealing with very large 
inductors with values on the order of 10 

henries (H) and up. Not only are large 
chokes hard to find, they are very ex- 
pensive. But that's no problem for our 
circuit because it's happy to oscillate 
with just about any inductor that you 
choose to use. 

With a little digging in the junkbox, 
you should be able to come up with a 
number of choices for the inductor 
portion of the tuned circuit. In fact, just 
about any power transformer's primary 
winding can be used for the inductor; 

the several tested ranged from a low of 
3 to a high of over 10 henries. One of 
the best choices, if available, is a varia- 
ble autotransformer that's made for 
117 -volts AC operation. Ham swap 
meets and surplus stores are good 
places to find that item. 

Another very useful inductor that can 
be used for tuning the oscillator to a 
very low frequency range is the auto's 
high -voltage ignition transformer. Con- 
nect the high voltage output terminal 
and either of the primary terminals to 
the circuit and you can approach a 

frequency of 1 Hz. 

In tuning the 10 -henry coil to a fre- 
quency of 5 Hz, we find that by using 

formula 3 (above), a 100 -1.LF capacitor 
is needed, and since 01 and C2 are in 

series, each capacitor value must be 
twice that size, or 200 -1.1F each. Thanks 
to the circuit's versatility, electrolytic ca- 
pacitors can be used for 01 and C2. 

When using the formulas with large 
inductor values remember that 1 H = 
1000 mH. Some LC combinations, es- 

pecially those used to tune extremely 
low frequencies, require that R3 be set 

near the low- resistance end of its rota- 
tion. If you get erratic outputs under 
those conditions, substitute a 500 -ohm 
potentiometer for R3. That arrange- 
ment makes controlling the circuit's 
feedback much smoother. 

The "Q" of the large, inexpensive in- 

ductors is usually very low, requiring a 
greater circuit gain to sustain oscilla- 
tion. Coils used for 100 Hz and up usually 
are higher in "Q" and require less feed- 
back to maintain oscillation. 

Wien- bridge Oscillator. Our next os- 

cillator circuit -a Wien- bridge os- 
cillator (see Fig. 4) -also generates 
nice low- frequency sine waves and 
does not require large inductors. The 

frequency- determining components 
for that oscillator circuit are two resistors 

and two capacitors. 
The gain of the oscillator's active 

component, the popular 741 op -amp, 
is set by the values of R5, Rb, R7, and the 
non -linear characteristic of diodes D1 

and D2. The fine gain control, R7, sets 

the op -amp's gain to produce a clean 
sinusoidal output waveform. The os- 

cillator's frequency is determined by 
the values of R1, R2, Cl, and C2, when 
R1 = R2 and Cl = C2. 

Setting the frequency of the Wien - 
bridge oscillator is slightly more difficult 
than tying your shoes. If a frequency of 1 

kHz is desired and two 5% .005 -µF ca- 
(Continued on page 101) 
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Ham 
Radio 

A VISIT TO A.R.R.L. HEADQUARTERS 

QST QST QST DE W1AW W1AW W1AW. 

Every evening for many decades, 
W1AW, the American Radio Relay 
League (ARRL) station at Newington, CT, 

has pounded out Morse -code lessons 
on 80- meters, 40- meters, and 20- 
meters. Generations of aspiring and 
successful amateur -radio operators (in- 
cluding me 30 -years ago) got their "leg 
up" on the Morse -code skills required 
for the FCC "ham" ticket by tuning their 
shortwave receivers to the code -prac- 
tice frequency used by the ARRL. 

When I was having trouble with the 
code in 1959, my "Elmer" (the late Mac 
Parker, W411) loaned me a 1930's vin- 
tage Hallicraffers S -20R receiver to tune 
in W1AW. It worked! The lessons alter- 
nate fast and slow on opposite nights. 
Write to the ARRL (225 Main Street, New- 
ington, CT, 06111) for the current sched- 
ule of code -practice sessions. 

For many years W1AW was housed in 
a small brick building (Fig. 1), but that 
site is now being renovated. When the 

By Joseph J. Carr, K4IPV 

building is completed (about the time 
this column is published), it will house a 
completely new station that includes 
seven Harris commercial -shortwave 
transmitters and an impressive array of 
antennas. At the time of my visit last 
summer, the ARRL employee's club sta- 
tion (see Fig. 2) was being used for 
W1AW activities. 

Code -practice text for W1AW prac- 
tice transmissions are taken from the 
text of league publications, and is en- 
tered into a Heath H -89 computer (see 
Fig. 3) that, in turn, controls the W1AW 
transmitters. That explains the perfect 
"fist' of the W1AW code -practice and 
official -bulletin transmissions! 

What is the ARRL? The ARRL is the 
principal national organization of am- 
ateur -radio operators in the United 
States, and is a leader amid similar or- 
ganizations in foreign lands that com- 
prise the International Amateur Radio 
Union. The ARRL has approximately 

/ lg. 1. For many years. ARRL headquarters was housed in this small brick building: that 
site is now being renovated. When the building is completed, it will house a completely 
new station. 

156,000 members, of which all but 
about 5,900 are in the United States. Full 

Membership requires an amateur -ra- 
dio license, although any person with 
an interest in amateur radio can be- 
come an Associate Member. 

The ARRL traces its heritage to 1914 
when it was founded by Hiram Percy 
Maxim (who first held the W1AW call - 
sign) and Clarence Tuska. Maxim is 

near -legendary in amateur radio, as 
well as in other fields because of his 

technical and organizational skills. He 
made contributions not only to the ra- 
dio art, but also to automobile design 
and cinematography. 

After World War I, during which ama- 
teurs were silenced by the government, 
it was the league -under the guidance 
of Maxim -that fought successfully for 
the restoration of amateur radio as a 
hobby. At the time, powerful commer- 
cial interests were trying to force hams 
off the air in order to obtain our fre- 
quencies. 

They did, in fact, force hams to wave- 
lengths of 200 -meters and shorter (sup- 
posedly useless frequencies). Instead 
of hurting us, however, it was a 
boon...those wavelengths are what we 
call shortwave today, and form the 
basis of long- distance (DX) communi- 
cations. Throughout the 1920's and 
1930's, amateurs and the ARRL led the 
way to developing shortwave -radio 
equipment. 

Amateurs have long been interested 
in DX, and it is perhaps the biggest 
drawing card for many aspirants to the 
amateur -radio hobby. When I walked 
into the QSL bureau distribution center 
in ARRL headquarters, my mouth just 
drooled over the stacks upon stacks 
upon stacks of DX QSL cards being 
sorted for distribution to the regional 
QSL bureaus (who distribute them to 
you and me). 

The ARRL sponsors the coveted "DX 
Century Club" (DXCC) award, which re- 
quires the applicant to work a minimum 
of 100 different foreign countries. Addi- 
tional awards, in the form of endorse- 
ment stickers to attach to the original 
DXCC certificate, are granted for every 
additional ten countries worked. Cur- 
rently, more than 300 present and pre- 
viously existing countries are recog- 
nized for DXCC purposes. 

I visited ARRL headquarters last sum- 
mer. Staying with my friend Doug Turn- 
bull (EI2CN), who was over from Ireland 
to spend the summer in Connecticut 
with his family, I took the opportunity to 
make the 45- minute drive up to New- 
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Fig. 2. Temporary operations of WIAW. At the time of this writing, the ARRL employee's 
club station (pictured here) was being used for WLAW activities. 

Fig. 3. Practice text for WIAW code- practice transmissions are taken from the text of 
league publications, and is entered into a Heath H -89 computer that, in turn, controls the 

WIAW transmitters. 

ington, CT in order to visit ARRL head- 
quarters (see Fig. 4). The ARRL location is 

a little off the main drag, but is easily 
found with a little common sense even 
if you don't have a map (Main Street 
intersects with the highway right after 
the Newington sign). 

However, if you're a little smarter than 
me, before you visit, write to ARRL and 
request a map. Visits are encouraged, 
and they will give you a guided tour of 
the facilities. On entering the league 

building you will find yourself in a lobby 
that includes a very nice museum of 
antique -radio gear (see Fig. 5). An- 
tique -radio buffs take note: the mu- 
seum is interesting to anyone who likes 
pre -WWII and pre -WWI vintage radio 
gear, not just licensed hams. 

If you visit ARRL headquarters, and 
are a licensed amateur -radio operator, 
be sure to bring the original copy of 
your ham license with you -perhaps 
they will allow you to operate WIAW. 

LEARN %l ilt 
CLEANING /MAINTENANCE /REPAIR 
EARN UP TO $1000 A WEEK,WORKING 
PART TIME FROM YOUR OWN HOME! 

Secrets 
Revealed! 

NO Special 
-Tools or 
Equipment 

Needed. 

THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 

IF you are able to work with common small hand 

tools, and are familiar with basic electronics (i.e. able 
to use voltmeter, understand DC electronics)... . 

IF you possess average mechanical ability, and have a 

VCR on which to practice and learn. ...then we can 

teach YOU VCR maintenance and repair! 
FACT: up to 90% of ALL VCR malfunctions are due to 

simple MECHANICAL or ELECTRO- MECHANICAL 
breakdowns! 
FACT: over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 

months! 
Viejo's 400 PAGE TRAINING MANUAL (over 500 pho- 
tDs and illustrations) and AWARD -WINNING VIDEO 

TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair -"real world" information that is 

NOT available elsewhere! 
Also includes all the info you'll need regarding the 
BUSINESS -SIDE of running a successful service op- 
eration! 

FREE INFORMATION 
CALL TOLL -FREE 1- 800 -537 -0589 

Or write to: Viejo Publications Inc. 
3540 Wilshire BL. STE. 310 

Los Angeles, CA 90010 Dept. PE 

CIRCLE 22 ON FREE INFORMATION CARD 

AMAZING 
SCIENTIFIC & ELECTRONIC 

PRODUCTS 
GRA1 - ANTI GRAVITY GENERATOR $1000 

,,, LC7 - 40 WATT BURNING CUTTING LASER $20.00 

c se RUB4 - HI POWER PULSED DRILLING LASER $20.00 

e1 BTCS - 1 MILLION VOLT TESLA COIL $20.00 

MCP1 - HI VELOCITY COIL GUN $1520 
á z LLS1- LASER LIGHT SHOW 3 METHODS $20.00 

02 EH1- ELECTRONIC HYPNOTISM TECHNIQUES . $8.00 z EML1 - LOWER POWERED COIL GUN LAUNCHER $8.00 d JL3 - JACOB LADDER 3 MODELS $10.00 J SD5 - SEE IN THE DARK .. $10.00 

CL LEVI - LEVITATION DEVICE $10.00 

uu 

FMV1K -3 MILE FM VOICE TRANSMITTER $34.50 

5 PFS1K - HAND CONTROLLED PLASMA FIRE SABER $49.50 

NIG7K - HI FWX NEGATIVE ION GENERATOR $3450 

ú t PG5K - PLASMA LIGHTNING GLOBE $49.50 

z î LHC2K - VISIBLE SIMULATED 3 COLOR LASER $44.50 

HOD1K - HOMING/TRACKING BEEPER TRANSMITTER $44.50 

w o LGU6K - 25 MW HAND -HELD VISIBLE LASER GUN $249.50 

BTC3K - 250,000 VOLT TABLE TOP TESLA COIL $249.50 

CO) ¡ 1062K - ION RAY GUN, project energy without wires $12995 

TKE1K - TELEKINETIC ENHANCER/ELECTRIC MAN $19.50 

VWPM7K -3 MILE AUTO TELEPHONE TRANSMITTER $4950 

ASSEMBLED IN OUR LABS 

LU UST10 - INFINITY XMTR Listen in via phone lines $199.50 J IP670- INVISIBLE PAIN FIELD BLAST WAVE GENERATOR $7450 

m ITM10 - 100,000 VOLT INTIMIDATOR UP TO 20' $99.50 2 1A130 - AUTOMATIC TELEPHONE RECORDING DEVICE $24.50 

LU PSP40 - PHASOR SONIC BLAST WAVE PISTOL $8950 
Cl) DNE10 - ALL NEW 26 " VIVID COLORED NEON STICK . $74.50 

CI) LGU20 - .5 TO 1MW VISIBLE RED HeNe LASER GUN $199.50 < BLS10 - 100,00 WATT BLASTER DEFENSE WAND $8950 

EASY ORDERING PROCEDURE - TOLL FREE 1 -800- 221 -1705 

or 24 HRS ON 1- 603 -673 -4730 or FAX IT T01- 603 -672 -5406 

VISA, MC. CHECK, MO IN US FUNDS. INC W DE 10% SHIPPING. ORDERS 

$1:30.00& UP ONLY ADO $10.00. CATALOG $1.000R FREE WITH ORDER. 

INFORMATION UNLIMITED 
P.O. BOX 716, OEM N, AMHERST, NH 03031 
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Fig. 4. ARRL headquarters building at 
225 Main Street, Newington, CT, 06111. 
When approaching the site on Main 
Street, look for the WIAW building (Fig. 
1) and the towers. The headquarters - 
building parking lot is behind the radio - 
station building, and its parking lot is 
accessed from the adjoining side street. 

The lab includes a walk -in Faraday 
cage (shield room) that keeps test em- 
anations at home, and prevents out- 
side interference from spoiling mea- 
surements. 

The ARRL also has a technical de- 
partment that can provide high -quality 
technical advice to members who mail 
in written questions. A network of affili- 
ated amateur -radio clubs is main- 
tained and supported by the ARRL. 

Although each club is locally controlled 
and is supported financially by its own 
membership, the ARRL affiliation offers 
significant advantages and a co- 
hesiveness with other clubs around the 
country. 

The ARRL also sponsors a number of 

Fig. 5. In the lobby of the ARRL facilities is a very nice museum of antique -radio gear. 
The facility would be interesting to anyone who likes pre -WWII and pre -WWI vintage 
radio gear, not just licensed hams. 

Code practice and the DXCC award 
are not the only services of the ARRL. 

They also operate a substantial publish- 
ing department that is the principal 
source of amateur -radio technical liter- 
ature. The ARRL Radio Amateur's Hand- 
book has been the main technical 
reference book for hams since the late 
1920's. They also sell the publications of 
the "Radio Society of Great Britain." 

While waiting in the lobby for my tour 
guide I couldn't resist the display of 
books...so I bought a few. To support the 
technical publications, and to maintain 
a very high technical standard, the 
ARRL maintains a technical laboratory 
(Fig. 6) that is equipped with some of 
the best test equipment on the market. 

Fig. 6. To support the League's many 
technical publications, and to maintain a 
very high technical standard, the ARRL 
maintains a top -notch technical laboratory 
that is equipped with some of the best test 
equipment on the market. The ARRL's 
technical - laboratory Faraday Cage facility 
is shown here. 

O/ 
Fig. 7. ARRL Executive Vice President 
David Sumner, KIZZ. David manages the 
activities of the League on a day -to -day 
basis, although he reports to a slate of 
officers and a Board of Directors. 

operating activities throughout the 
year, including a DX contest, the 
November ARRL Sweepstakes contest, 
and the annual outing called Field Day 
(the last full weekend in June). Through- 
out the year there are a number of re- 
gional conventions, a national con- 
vention, and innumerable ARRL -sanc- 
tioned hamfests around the country. 
There are also a number of other on- 
the -air operating activities that are 
ARRL sanctioned, even though not run 
directly by ARRL. 

Following my guided tour, I was treat- 
ed to more than an hour of con- 
versation with David Sumner (see Fig. 7), 

KIZZ, Executive Vice President of the 
ARRL. David manages the activities of 
the League on a day -to -day basis, al- 
though he reports to a slate of officers 
and a Board of Directors. We talked 
about a number of issues that affect 
amateur -radio, league activities in 
general, and certain technical topics 
that interested me personally. 

The ARRL has its critics in ham radio 
and some of the criticisms are valid. 
Nonetheless, the league is the 
amateur -radio organization and, for 
the most part, they do a bang -up job. If 

you want to inquire about ARRL mem- 
bership, its activities, publications, or 
about amateur radio in general, then 
feel free to write to their headquarters 
at the address above. 
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Computer 
Bits 

POTPOURRI 

This month I've got several products 
to look at, so let's jump right in. 

XyWrite III Plus. Writers, like most 
craftsmen, tend to have an endless fas- 
cination with their tools. Not so long ago 
it might have been a favorite pen or 
typewriter. Nowadays the fascination 
concerns word processors. So I decid- 
ed to check out XyWrite, which has a 
reputation of being fast and powerful; 
it also considered to be somewhat un- 
friendly. 

XyWrite is big and full of features, in- 
cluding large -file editing, spell checker 
and thesaurus, on -line help, macros, 
and support for many types of printers, 
including lasers. 

Unusually, in this day of drop -down 
menus and the like, to accomplish most 
tasks you move the cursor to a com- 
mand line where you type things like 
SPELL (to start a spelling check), WC (to 
count the number of words in a tile), 
TYPE (to print a file), etc. 

By Jeff Holtzman 

Part of XyWrite's power comes from its 

built -in programming language, and 
from its customizable printer and key- 
board files. The keyboard file lets you 
customize and modify each of six shift - 
states for every key (<A >, <SHIFT -A>, 
<CTRL -A >, <ALT-A>, etc.). And if you have 
an off -brand printer (or if you simply 
want to customize the default setup), 
just edit the ASCII printer file. 

Xywrite's programming language is 

quite powerful; you can build entire 
menu -driven systems for controlling the 
editor's operation. For example, Xy- 
Write's installation program is simply a 
XyWrite program that helps you copy 
necessary files from the installation disk. 
The latest version of XyWrite includes 
another XyWrite program called A La 

Carte Menus that provides a somewhat 
more friendly user interface than the 
standard product. 

Advanced features include the abil- 
ity to open nine windows simulta- 
neously, multi -column editing, file 

CM unc PM 

PRMP.Tt'ress help key to remove help covered by help 

IND.. WORD HEY ASCII ERROE HELP COMMANDS FUNCTIONS TEMPLATE DOS 

INDEX TO XYWRITE 

This HELP file provides you with an alphabetical index of all of the 

topics covered by HELP. Type the first letter of the topic that you are 

interested in. With each topic there is a phrase in bold. The bold 

represents one of 4 things; 

1. a descriptive phrase 

Z. the command name 

3. the key combination that activates that function 

4. the 2 character function call for keyboard commands 

Put your cursor on the topic that you want and hit return. 

I B C D E F G H I J E L M 

M O P Q R S T U V W X Y Z 

o I decided to check out XyWrite. I knew of its reputation for 

peed and power, and I knew that it stores it files in ASCII 

ormat. That should solve at least one of m roblems, I thou ht.- 

XyWrite JI! Plus is a fast, powerful word processor with all the necessary features and 
enough customizability to keep tinkerers busy for years. 

sorting, an extremely comprehensive 
index and table of contents generator, 
mail merge, the ability to search for disk 
files by name or by contents, and more. 

In short, XyWrite is extremely powerful 
and customizable, and runs in 256K of 
memory. If you're looking for a text tool 
that you can mold and shape in your 
own image, XyWrite most likely can fill 

the bill. 

OmniView. If you're reading this col- 
umn, you already know that computers 
are addictive. The more you learn to do, 
the more you want to do. Eventually, 
however, you get to the point where 
you work faster than the machine. So 

you end up waiting for long printouts to 
finish, for files to transfer from your favor- 
ite BBS, for disks to format, etc. At that 
point it's either buy another comput- 
er-or learn to make the one you have 
do double duty. And doing that is a 
whole lot cheaper than buying another 
machine. 

Actually, there are several products 
on the market that allow you to multi- 
task (do several things at once) on your 
PC. My favorite is called OmnMew. Om- 
niView lets you load several programs 
at once, and depending on the type 
and amount of memory you have, run 
those programs simultaneously. For ex- 

ample, in a 640K machine with no ad- 
ditional memory you could easily run 
ProComm (which requires about 200K) 

and a text editor (Qedit, for example, 
which requires only about 50K plus 
space for text) simultaneously. That way 
you could write a letter to Aunt Sally 
while downloading the latest version of 
Asteroid Adventures. 

If you have an EMS 4.0 memory 
board or a 386, you can multitask sev- 
eral programs that together could not 
fit in 640K. For example, you might run 
ProComm (200K), a 300K spreadsheet 
program, and a 500K word processor 
simultaneously. In a system with an EMS 

3.2 memory board, you couldn't run 
those programs simultaneously, but you 
could still load them all into memory 
and switch among them manually as 
necessary. 

For example, for several years I found 
it useful to operate a manual task - 
switching system. I set up five partitions: 
(1) A 300K partition that ran a program 
(GrandView) I used for organizing my 
daily tasks. (2) A 250K partition that ran 
a database program (PC -File) I used for 
keeping a phone log. (3) A 450K parti- 
tion for my word processor. (4) A 400K 

(Continued on page 93) 
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DX 
Listening 

TRAGEDY IN CHINA 

Last summers events in China, 
culminating in the tragic shattering 

of freedom's bright hopes, resulted in 
some of the best and worst of short- 
wave listening. 

The worst was a throwback to the 
propaganda situation that prevailed 
during the darkest years of the Iron and 
Bamboo Curtains. In the bad old days, 
the airwaves were filled with blatant 
propaganda, disinformation program- 
ming, and jamming that blocked lis- 

teners from hearing foreign shortwave 
broadcasts. 

We heard that all again from China, 
both before and after June 4, 1989, the 
day the government and its troops vio- 
lently stamped out the student protest 
in and around Beijing's Tiananmen 
Square. 

As shortwave listeners, we look to in- 
ternational broadcasts to keep us in- 
formed on world developments as they 
occur around the globe. 

But in the weeks before that date, 
SWL's found little in the English programs 
of Radio Beijing about the growing pro- 
tests and huge public demonstrations 
in the Chinese capital. 

When the Chinese people, looking 
for news of what was happening in their 
own country, turned to shortwave pro- 
gramming of the British Broadcasting 
Corp. and the Voice of America, they 
found those channels jammed. 

And in the months following the terri- 
ble events in China, listeners again 
have looked in vain for candid and fac- 
tual reports from Radio Beijing's English 
programming. 

But on June 4th, there was one brief, 
bright moment of truth and bravery on 
Radio Beijing. And for SWL's who hap- 
pened to be tuned in, it was a rare and 
thrilling moment, the best that SWL'ing 
can offer. 
*CREDITS: Brian Alexander, PA; Edward 
Cichorek, NJ; Norman Bobb, MN; Harold 
Frodge, MI; Jerry Clinck, NY; John Carson, 
OK; Jim Renfrew, NY; Bob Rydzewski, CA; 
John Tuchscherer, WI; North American SW 
Association, 45 Wildflower Road, Levittown, 
PA 19057. 

By Don Jensen 

If you didn't hear it, you probably 
read about it in your newspaper, or saw 
it reported on network -1V newscasts, as 
the minute when Radio Beijing lost con- 
trol. An English- language announcer 
threw away the propaganda script and 
began telling all the world what was 
really happening in the streets outside 
the studio. 

In an emotional voice, the an- 
nouncer told of thousands of innocent 
civilians killed, shot, and crushed under 
army tanks, as troops forced their way 
into the heart of Beijing. 

"Radio Beijing's English department," 
he said, "deeply mourns those who 
died...and appeals to all its listeners to 
join our protest of the gross violation of 
human rights and the most barbarous 
suppression of the people!" 

For some 60 seconds, listeners heard 
what to China's aging leaders was 
heresy. The Radio Beijing announcer 
was summarily replaced, not to be 
heard on the air since. The lid again 
was clamped on tight; government 
orthodoxy was enforced. 

Some reports say that the heroic 
broadcaster was Liu Dan, then head of 
Beijing's English- language service, who, 
at the very least, seems to have lost his 

job in the crack down on dissent. Othe- 
accounts out of China suggest it was 
another, unnamed announcer. One, 
unconfirmed report claimed the hereti- 
cal broadcaster paid with his life for his 

daring and commitment to truth. 
At the time this column was written, 

we don't know for certain his identity 
and fate, or that of other Radio Beijing 
staff members who supported the free- 
dom movement. We can salute them, 
however, for contributing to the best 
that shortwave broadcasting can offer. 

WDX Monitoring Service. Since our 
return to the newsstands, I've been get- 
ting a number of letters from faithful 
souls who first began reading Popular 
Electronics several decades ago. Anc 
many of those readers ask about the 
WPE call letters once issued by Popular 
Electronics. 

For those of you who don't date back 
that far, a bit of explanation is in order. In 

the 1950's and 1960's, shortwave lis- 

teners, perhaps a bit envious of the call 
letters assigned by the government to 
licensed radio amateurs, applied for 
"call letters" issued by the magazine. Of 
course, these were unofficial as far as 
the Federal Communications Commis- 
sion was concerned. After all, SWL's 

don't need licenses. But they were dis- 
tinctive identifiers and, simply, were fun 
to have. For instance, in 1959, I was as- 

Gene Pearson of Perrysburg, OH began his shortwave listening as a l2 -year -old boy more 
than 30 years ago. Today he's an Episcopal minister and still an avid DX' ing enthusiast. 
What interests him most on shortwave? Unusual and rare stations "that tickle my DX' ing 
curiosity and instincts!" His receiver is a Japan Radio Co. NRD -525. 
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signed, the "call;' WPE9EZ. The number 
indicates the area of the U.S. where you 
live. There were special "country" des- 
ignators incorporated in the calls for 
those living in Canada or abroad. 

Later, the system was administered 
by longtime shortwave listener and au- 
thor, Hank Bennett, who for some years 
was editor of the Popular Electronics 
SWL column. When the magazine end- 
ed its sponsorship of the program, Ben- 
nett continued it, with the "call" 
designator changing from WPE to WDX/ 
KDX. Many who had "old" style call let- 
ters converted, as I did, to WDX9EZ. 

But several years ago, the WDX pro- 
gram was suspended for personal rea- 
sons, Bennett explained to me recently. 
Now, though, it's back in business gain, 
continuing this old SWL'ing tradition. 

As Hank notes, "The primary purpose 
of the registration system is to give ev- 
eryone interested a handsome certifi- 
cate of registration for their listening 
post, complete with an individualized 
identification. No Iwo people have the 
same (call letters) and a permanent 
record of all registrants is maintained at 
our headquarters." 

Hank points out that the call is not 
valid for any type of transmitting pur- 
poses, but can be used in correspon- 
dence, particularly when writing to 
radio stations. An awards program, in- 
stituted in the past, is to be resumed 
later. 

There is a nominal fee, ranging from 
$2 to $5, for issuing the call signs and 
certificates. For $2, you will receive a 
three -letter call sign (e.g., KDX4PDQ), is- 

sued in alphabetical order. If you prefer 
to select your own three letters to follow 
the WDX/KDX "prefix," (for instance, your 
initials), the fee is $3, subject to their 
availability. If you prefer a two -letter call 
(e.g., WDX8ZZ) or a one -letter choice 
(e.g., DKX6R), the fee is $5. In the case of 
the latter option, give several choices 
since few one and two letter calls re- 
main unassigned. 

The address is WDX Monitoring Ser- 
vice, PO. Box 3333, Cherry Hill, NJ 08034. 
If you have any questions about the 
WDX/KDX "call letters," drop Hank a line, 
enclosing a stamped, self -addressed 
envelope for a reply. 

It's a bit of old time SWL'ing nostalgia 
that's still alive as we move into the 
1990's. 

Down The Dial. This is the corner of the 
column devoted to what's on the air, 

and when and where you can tune in 

on the shortwave bands to hear sta- 

tions around the world. These tips come 
from listeners and DX -hobby publica- 
tions. 

What are you hearing on SW? Why 
not share your information with the rest 

of our readers? Or maybe you have 
comments or questions about the 
SWL'ing scene. Your letters are always 
welcome! Send them to me in care of 
DX Listening, Popular Electronics, 500 - 
B Bi- County Blvd., Farmingdale, NY 

11735. 
What are the others hearing on SW? 

Let's take a look: 
Antigua -5,975 kHz. The British 

Broadcasting Corp. programming you 
hear on this frequency during the night- 
time hours, say around 0530 UTC, is 

being relayed by a transmitter on this 
West- Indian island. Strong signals from 
this one, and the broadcasts are in En- 

glish, naturally. 
Australia -9,580 kHz. Radio Australia 

should be an easy log provided you get 
up early in the morning, say around 
1030 UTC. 

Austria -13,730 kHz. Radio Austria In- 
ternational from Vienna is being re- 
ported on this frequency around 0145 
UTC with good signals. Strauss waltzes? 
Sure, but much less schmaltzy program- 
ming too. 

Bulgaria -9,835 kHz. Radio 
Budapest has been a regular in this 
part of the 31 -meter band for a long 
while. Listen for English programming 
around 2330 UTC. 

Cameroon -4,950 kHz. Cameroon 
Radio Television operates on this fre- 
quency from the city of Yaounde. Lis- 

teners report some great regional 
African music. Look for it before 2400 
UTC sign off, when you can hear bi- 
lingual identifications in French and in 

English. 
Central African Republic -5,035 

kHz. Radio Contrafrique is another 
West- African station that can be log- 
ged during the late afternoon in North 
America. It signs off at 2300 UTC. 

Denmark- 25,850 kHz. Radio Den- 
mark is now operating on this high fre- 
quency now that the sunspot count is 

increasing rapidly and the band is 

"open." Look for its sign on to Green- 
land at 2000 UTC. Programming is in 

Danish, but there's a quick English ID at 
the beginning of the transmission. 

Philippines- 15,220 kHz. Radio Ver- 

itas is the Roman -Catholic broadcast- 
ing outlet in Manila. Though the 
frequency is bothered by interference, 
you may find this one with religious pro- 
gramming around 1500 UTC. 

CIRCLE 20 ON FREE INFORMATION CARD 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Liam at home In spare time. 
No previous experience needed! 

No costly School. No commuting to class. 
The Original Home -Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications, Radio TV, Micro- 
wave, Computers, Radar, Avionics and 
more! You don't need a college degree to 
qualify, but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

COmmanD PRODUCTIOfS 

NAME I 

ADDRESS I 

CITY 

FCC LICENSE TRAINING, Dept. 203 - 
P.O. Box 2824, San Francisco, CA 94126 

Please rush FREE details immediately! 

STATE ZIP 
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Scanner 
Scene 

ANTENNA QUESTIONS ANSWERED 

T he Realistic PRO -2010 is Radio 
Shack's top popular -priced scan- 

ner. That means that, at $219.95, it's 

priced far below their super scanners 
(PRO -2005 and PRO -2021, more than 
$400 and $300, respectively), yet it's 

fancier than their other "base station" 
units, priced as low as $140. So, for those 
who aren't quite ready to go hog wild, 
yet want something dressed up with 
some frills, the PRO -2010 offers a com- 
promise worthy of consideration. 

For your $ 219.95 you get full low /high- 
band VHF coverage, the VHF aero 
band, and the UHF /UHF -T bands. Fully 
keyboard programmable, the 2010 lets 
you punch more than 23,000 different 
action frequencies into the set, and re- 
tain 20 of them in its memory banks. It's 

got a floating priority channel, plus 
search /scan capability. An easy -to- 
read LED display lets you know the sta- 
tus of what the set is doing. 

The PRO -2010 comes with its own 
telescoping antenna and a connector 
that you can use to attach an outside 
antenna for improved reception. All in 
all, it's a rather good scanner at a price 
that is reasonable for what you're get- 
ting. See it at your local (or nearest) 
Radio Shack store. 

Antenna Matters. This column fre- 
quently receives letters asking for some 
answers to questions relating to anten- 
nas for scanners. In view of the fact that 
very often the antenna system sets the 
level for the monitoring efficiency of the 
entire station, we thought we'd tackle 
some of the most -often -asked ques- 
tions posed to the column. 

For instance, you won't believe the 
number of people who have written in 

asking about whether we suggest run- 
ning a scanner into the cable -TV com- 
pany's incoming line that supplies 
signals to the family TV set. After all, it's 

bringing in distant TV signals. 
The presumption is that a cable -TV 

company is no more than a gigantic 
multi -outlet signal booster or preamp. 

By Marc Saxon 

That's really a lot less than what a cable 
system is. Suffice it to say that those sys- 

tems receive distant TV signals and then 
actually retransmit them via cable. 
Therefore, the only signals that are 
being fed into their cables are those 
that they put there, which are TV and 
sometimes FM- broadcast signals. Since 
they aren't feeding any police, fire, 
federal, aero, and other Iwo -way sig- 
nals through, there's not much point in 
trying to use their facilities to feed your 
scanner. 

Next, we've heard complaints from 
readers who say that while they have 
never had any problems receiving far- 
away stations in the scanner bands be- 
low 174 MHz, they do have problems 
hearing anything but relatively close 
stations in the 406- to 512 -MHz band, 
and those above 800 MHz. I agree; the 
UHF signals don't seem to have quite as 
much moxie over the long haul as two - 
way stations on the VHF bands. 

One approach that some have used 
successfully is to get a directional beam 

for the band you want, and use it with a 
rotor so that you can point it into the 
direction you're trying to monitor. A 
beam for the 442- to 450 -MHz ham 
band will receive well over the entire 
406- to 512 -MHz range, while a beam 
for the 902- to 928 -MHz ham band will 
receive well on communications fre- 
quencies above 800 MHz. Those should 
be used with low -loss coaxial cable in- 
tended for UHF communications work. 

A considerably cheaper, and fre- 
quently adequate, means of improving 
distant -station reception above 406 
MHz is to use a UHF TV antenna intend- 
ed for reception in a fringe area. If you 
mount it with the antenna elements in a 
vertical plane (as opposed to horizon- 
tally, as intended for TV reception), you'll 
have a decent beam offering lots of 
gain and, if cut for 470 to 812 MHz, one 
that will receive communications in the 
406- to 900 -MHz band from rather fcr 
away. Use a transformer to change the 
antenna's 300 -ohm impedance to 75 
ohms; you can use the 75 -ohm TV -type 
cable to feed the signals into your scan- 
ner. While scanners are intended to be 
fed with 52 -ohm coaxial cable, you'll 
find that (at least, in this case) the mis- 
match doesn't seem to cause much 
grief. 

Signals can be improved further by 
the use of a TV -type signal booster in- 
serted in the cable. 

People also complain that some- 
times the reception on handheld scan- 
ners is less than desired. My own 
experience has been that handhelds 
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A moderately priced scanner that goes the distance, the PRO -2010 provides plenty of 
coverage, searchlscan capability, and is fully keyboard programmable. 
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delivered with 6- or 7 -inch antennas just 
don't seem to live up to the receiving 
potential of the scanner itself. My guess- 
timate is that they might be delivering 
less than three -quarters of the signal 
possible with a more formidable high - 
efficiency whip that will allow the hand- 
held to operate at its maximum as a 
portable unit. 

When I felt that my own handheld 
wasn't doing as well as it should, I 

ditched the stock antenna and re- 
placed it with a 101/2-inch, helical, top - 
loaded, rubberized, high -efficiency 
Scantenna with a 30- to 512 -MHz 
range. It gave substantial improvement 
on all bands. If your handheld (like most 
modern handhelds) has a BNC -type 
antenna connector, you might want to 
try a Scantenna; it did a good job for 
me. The Scantenna comes from CRB 

Research, PO. Box 56 -PE, Commack, NY 

11725. Ask for their free catalog and 
check it out. 

Mail Call. Bob Williamson of Streator, IL, 

wants to know if we'll oblige him by 
running the frequencies used by the 
Federal Bureau of Prisons. Nationally, 
the agency is believed to use 170.65, 
170.875, and 170.925 MHz atthe various 
institutions it operates. 

For P L. W, and all of the others who 
asked that we publish the VHF frequen- 
cies used by airline pilots to chat with 
one another, we offer: 123.45 MHz over 
North America; 131.80 over the North 
Atlantic; 130.55 MHz over the Carib- 
bean; and 128.95 MHz over the Pacific. 

We hope to hear from you with your 
questions, frequencies, monitoring tips, 
and anything else relating to scanners 
and scanning. Write to us at: Scanner 
Scene, Popular Electronics, 500 -B Bi- 

County Blvd., Farmingdale, NY 11735 

+t} 
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"Please put the parrot in another room when 

you're working on your electronics projects!" 

COMPUTER BITS 
(Continued from page 89) 

partition for getting into DOS quickly. (5) 

A 500K partition for running test soft- 
ware, compilers, etc. 

Of course, I needed about 2MB of 
EMS 3.2 memory to run that setup. But it 
sure was convenient to be able to 
switch from my word processor to the 
telephone log when the phone rang, 
or from my compiler to GrandView to 
jot notes or adjust my schedule. 

OmniView provides a menu that you 
use to start your programs and switch 
among them. Or you can press hot keys 
to switch directly among programs. 
OmniView also provides an advanced 
manual mode that, if you can figure it 

out, allows you to load a complete "en- 
vironment" (like mine) automatically 
with batch files. 

There are fancier multi- tasking pro- 
grams on the market, but none as sim- 
ple, reliable, not to mention inexpen- 
sive, as OmniView. 

Vendor Information 

Xyouest, Inc. 
XyWrite Ill Plus ($445) 
44 Manning Road 
Billerica, MA 01821 

(508) 671 -0888 

SunnyHill Software 
OmniView ($89.95) 
P.O. Box 33711 
Seattle, WA 98133 -3711 
(800) 367 -0651 
(206) 367 -0650 

Wilson Windoware 
Command Post ($20 for license, $5 for 
disk, $10 for documentation) 
3377 59th Street SW 
Seattle, WA 98116 
(206) 937 -9335 

Shareware Update. Last month I dis- 
cussed a number of shareware prod- 
ucts, and sources thereof. One product 

I neglected to mention, but which de- 
serves a place high on the honor roll for 
providing excellent utility at very low 
cost ($20), is called Command Post. This 

little gem tames Microsoft Windows, al- 
lowing you to create menus of your own 
programs so you don't have to go 
through Windows' clunky method of 
changing directories to run programs. 
The latest version (6.2b as of this writing) 
adds file -management tools and other 
features. Command Post is available on 
BBS's everywhere, or order direct from 
the developer 

FREE! 
New Catalog of 
Hard -To -Find 
Precision Tools 

Jensen's new catalog is jam -packed 
with more than 2,000 quality items. 
Your single source for hard -to -find 
precision tools used by electronic 
technicians, scientists, engineers, 
schools, instrument mechanics, 
laboratories and government agen- 
cies. This popular catalog also con- 
tains Jensen's world- famous line of 
more than 40 tool kits. Call or write 
for your free copy today! 

JENSEN 1 
7815 S. 46th Street 

^1 Phoenix, AZ 85044 
Tools INC. (602) 968 -6231 

CIRCLE 21 ON FREE INFORMATION CARD 

Get A Complete Course In 

ELECTRONIC 
ENGINEERING 

8 volumes, over 2000 pages, 
including all necessary math and 
physics. 29 examinations to help 
you gauge your personal pro- 
gress. A truly great learning 
experience. 

Prepare now to take advan- 
tage of the growing demand for 
people able to work at the engin- 
eering level. 

Ask for our brochure giving 
complete details of content. Use 
your free information card num- 
ber, or write us directly. $99.95, 
Postage Included. Satisfaction 
guaranteed or money refunded. 

If 

Banner 
Technical 
Books, Inc. 
1203 Grant Ave. 
Rockford, IL 61103 

CIRCLE 23 ON FREE INFORMATION CARD 
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CORDLESS DC TEST LIGHT 
(Continued from page 62) 

of the casing. You must now determine 
the best location for a screw to be inser- 
ted through the casing material to 
make contact with the negative termi- 
nal of the lamp (see Fig. 2). Drill a hole 
just large enough to start a small self - 
tapping screw. Work the screw all the 
way into the casing so that the head 
rests on the casing and then remove it, 
and file off the tip. 

If the lamp fits too loosely into the 
casing, a plastic bushing can be 
placed around the lamp to make it 
more stable. The bushing should be 
drilled or slit to allow the screw to touch 
the side of the bulb to complete the 
circuit. 

A clear plastic visor of some sort can 
be placed over the lamp to prevent 
damage, however it must be secured in 

a way that permits easy removal so that 
the batteries and /or lamp may be re- 
placed. Insert the lamp (with a bushing, 
if needed), and screw the screw into 
the casing until it rests lightly against the 
metal portion of the lamp. Warning: do 
not overtighten the screw or it may 
cause damage to the lamp. Nail polish 
may be applied to base of screw if 

necessary to keep the bulb firmly in 
place. 

The Cordless DC Test Light is now 
ready to be pressed into service. But 
before doing so, take a moment to per- 
form this simple test: Touch the probe tip 
to the positive terminal of your vehicle's 
battery with one hand, while placing 
your other hand on the chassis ground, 
and then remove your hand from the 
grounding point. Repeat that little test 
procedure several times. The lamp 
should light and go dark as you do, 
assuming that your battery isn't dead. If 
the lamp fails to light, check the polarity 
of the batteries and make sure that the 
spring is touching the negative terminal 
of the lower battery. 

To use the unit, simply press the probe 
tip through the wire insulation and 
place your hand on some grounding 
point. If the wire being tested is a "hot' 
wire, the lamp will light; if not, the lamp 
will remain dark. 

Well there you have it. The next time 
something in your auto fails to operate, 
do an electrical check on the wiring 
system to determine if a loose or broken 
wire is at fault. It might just help you to 
avoid an unnecessary and expensive 
repair bill. (Remember, mechanics 
don't come cheap.) 

FLOOD DAMAGE 
(Continued from page 46) 

power transformer. Here we are plac- 
ing a 117 -volt AC lamp in series with the 
primary of the HV transformer. The cur- 
rent flow is enough to cause internal 
heat build up, but not enough to zap 
the transformer. If the HV power supply 
uses a 220 -VAC primary circuit, then 
place one lamp in series with each AC 
hot line. 

Drying Capacitors. Some remaining 
areas of concern (and probable 
damage) are those components 
where moisture can get in and remain 
hidden. Candidates include: IF and RF 

transformers; switches; potentiometers; 
trimmer, air variable, paper capacitors, 
and electrolytic capacitors. 

On trimmer capacitors, we can open 
the capacitor up to the minimum ca- 
pacity position (screw all the way out) 
and apply a hair dryer or incandescent 
lamp for 10 or 15 minutes. Whether or 
not this step is needed can be deter- 
mined after the initial power -on test 
shows a specific problem. Otherwise, 
you will mess up the alignment of the 
set for nothing. This step should not, 
therefore, be used merely as a matter 
of course -only in response to a specif- 
ic symptom. 

Similarly, air variable capacitors may 
have corroded contact wipers be- 
tween the rotor and stator, and this will 
be apparent when the rig is turned on. 

Paper and electrolytic capacitors 
can absorb water, especially if they 
have a fiber or cardboard end cap. If 

the capacitor shows signs of being sog- 
gy, then replace it; capacitors are, after 
all, relatively cheap items. 

Further Advice. If there remains a lot 
of "scum" on the printed- circuit board, 
then spray clean it with Freon TF or 
some similar material. I prefer to use a 
small paint brush or "cheese cloth" to 
help remove the material when 
through. 

After publishing earlier articles on this 
same topic I heard from a reader who 
endorsed my advice and added some 
of his own. He was a former Naval of- 
ficer who used to have electronics 
technicians working for him on ship- 
board. He said they used to repair salt- 
water soaked equipment in an unusual 
manner. A sailor would take the equip- 
ment into the shower, and slosh it down 
with warm water. They then took the 
desalinated equipment to the galley 

(that's the kitchen for you landlubbers) 
and dried it out in the ovens with low 
heat and good air circulation. The re- 
tired Lt. Commander also advised that 
distilled water is best, and that tap 
water in some locations is too hard (i.e. 

contains minerals); you must either buy 
distilled water or use a water softener. 

For a chassis covered with oily dirt, 
the equipment can be cleaned with a 
mixture of 8-10 ounces of household 
ammonia; 4-6 ounces of a cleaner 
such as Mr. Clean or Lysol, or acetone; 
and enough distilled (or soft) water to 
make one gallon of solution. The equip- 
ment is then dunked into it. For larger 
devices, proportionally larger amounts 
can be used. He also recommended 
using an old dental "Water Pik" to hose 
off equipment that is too large to dunk. 
The equipment is then dried in an oven 
set to 140 to 150 degrees Fahrenheit 
(note: some plastics will melt at tern - 
peratures over 130 degrees, so be- 
ware) for 4-5 hours. All lubricants in 
switches, potentiometers, and air varia- 
ble capacitors (where used) must be 
replaced after this treatment. 

Another Bit of Restorative Advice. 
The black asphalt -like goop that oozes 
out of overheated transformers can be 
easily removed from chassis by using 
either a freezing spray, or a blast from a 
CO2 fire extinguisher (use an under - 
pressure one that already needs refill- 
ing so that you don't waste your 
protection on cleaning jobs). The frozen 
goop becomes brittle and can be 
flaked off using a dental tool or a sol- 
dering tool. 

You will find that flood- damaged 
equipment is often salvageable. The 
methods described above have been 
used by professional service techni- 
cians fora lot of years -and are proven 
successful. 

One match can burn 
3,000,000 trees. 

Map:. 
t'- ÏI...iJrr.,u..rp p:o....1 
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BUILD THE IC DESIGNER 
(Continued from page 42) 

KEY(S) PRESSED SHOWN IN DISPLAY 

LD PRG 

19 

COMMAND? 

ENTER OUTPUT PIN# (OP) 

OP19 

(The '1' need not be entered as all outputs start 
with 1, i.e., 12, 13, etc.) 

ENTER 

ENTER 

13 

!9 

ENTER 

2 &19 &!18& 
!17 &!16 
ENTER (#) 

2 &!19 &!18& 
17 & !16 

ENTER (#) 

2 &!19 &18 &17 
& !16 

ENTER (#) 

!2 &!19 
ENTER (#) 

ENTER 

18 

ENTER 

ENTER MACRO CONFIG 

(MC) 

MC13 

ENTER OE LOGIC 

EQUATION OR (ENTER) TO 

ENABLE 

!9 

ENTER PRODUCT TERM 

EQUATION 

2 &19 &!18 &!17 &!16 (only 
four digits at a time) 
ENTER PRODUCT TERM 

EQUATION 
2 &!19 &!18 &17 &!16 

ENTER PRODUCT TERM 

EQUATION 

2 &!19 &18 &17 &!16 

ENTER PRODUCT TERM 

EQUATION 

!2 &!19 
ENTER PRODUCT TERM 

EQUATION 

ENTER OUTPUT PIN# (OP) 

OP18 

ENTER MACRO CONFIG 

(MC) 

Etc., until all data are entered, then 

ENTER 

8 

ENTER 

ENTER 

ENTER OUTPUT PIN# (OP) 

ENTER AC LOGIC 

EQUATION OR (ENTER) TO 

DISABLE 

8 

ENTER SP LOGIC 

EQUATION OR (ENTER) TO 

DISABLE 

COMMAND? (Done) 

Insert a PEEL 18CV8 into the program socket -BE 
SURE TO ORIENT IT CORECTLY... IT WILL BE 

DAMAGED IF INSERTED INCORRECTLY!!! 

PROGRM PROGRAMMING (takes 5 

seconds) 

COMMAND? 
VERIFY VERIFY OK or VERIFY 

ERROR 

SECURE SECURED (Set the Security 
bit to prevent copying if you 

wish) 

Because the PEEL has no direct ex- 
clusive oR (xoR) capability, that logic 
function must be emulated with the 

iWR 

Al2 

A13 

A14 

XOR IN 1 

XOR IN 2 

XOR EQUIVALENT 

XOR = XOR IN 1 & !XOR IN 2 

# !XOR IN 1 & XOR IN 2 

A 

REARRANGEMENT OF TERMS 

!ENABLE 

SET 

- IWR 
&Al2 #A13 #A14 

!WR 

Al2 

!WR 

A13 

!WR 

A14 

B 

XOR 

= !ENABLE _ !WR & Al2 
# !WR &A13 
# !WR & A14 

R -S LATCH 

C 

!RESET 

Fig. 12. The PEEL has no direct exclusive OR (xoR) capability, so that logic function is 
emulated with the equivalent circuit in A. Because avv gates precede the OR gate, the 
circuit is rearranged (see B). The circuit in C is equivalent to an R -S latch. 

ici R2 

1K 

O S1 

ROWER 
ò 

S2 R 

COUNT b 

+ 

B1 

+ 6V 

I 

1M 
R3 

toit 

I 
20 

DISPI 
MAN51A 

14 

CLK Vcc 

SWI Q0 

01 

Q2 

1.11 
Q3 

e 

CLR 9 

!0E OSCO 

GND OSCI 

2 13 

12 

li 

2 19 

5 

3 

5 

7 

8 

18 

17 

I I 10 
16 

15 

14 

13 

12 

10 11 

R1 

10MEG 
L C2 

T 4.7 

Fig. 13. The schematic diagram for the Lottery Number Selector is built around the 
custom- designed IC that ive just programmed. 

equivalent circuit shown in Fig. 12A. 
Also, since AND gates proceed the OR 

gates, circuits such as that shown in Fig. 
12B must be rearranged to overcome 
that limitation. The circuit in Fig. 12C is 

equivalent to an R -S latch. 

Building a Lottery Number Selector. 
The schematic diagram, printed- circuit 
foil pattern, and parts- placement di- 
agram are shown in Figs. 13, 14, and 15 

(respectively) for a novel Lottery 
Number Selector using the project IC 

we designed earlier. And because of 
the space efficiency of the PEEL, the 
Lottery Number Selector can be as- 
sembled and fitted into a keychain- 
sized enclosure. The Lottery Number 
Selector can also be assembled on 
perfboard using point -to -point wiring 
instead of the printed- circuit board. 

The Lottery Number Selector is simply 
a random number generator and is not 
intended as an accurate means of se- 
lecting winning lottery numbers. 

To use it press and hold the POWER 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


} 

O ,,,43oó. 
Fig. 14. The printed -circuit template for 
the Lottery Number Selector is shown 
here. 

+ 

Cl 

R3 

C2 

B1 
II 

DISP1 

R1 

U1 

R2 

S2 

Fig. 15. There is so little to the circuit that 
you can almost assemble it with your eyes 
closed. 

switch, and press and release the COUNT 

switch. The counter will continuously in- 
crement while the COUNT switch is held 
and the display will update when it is 

released. With some minor changes to 
the design, several of the counting 
stages can be ganged to make a multi - 
digit display for a frequency counter, a 
timer, or a digital voltmeter. 

HOT BOOKS FOR HOBBYISTS 
REMOTE CONTROLLED 

ROBOT 
FOR UNDER 0300 

26171 -BUILD A REMOTE - 

CONTROLLED ROBOT FOR 

UNDER $300 $9.95. Fool- 

proof instructions for putting 

together your own full -size 
robot. 

62 HOME 
REMOTE CONTROL 

AUTOMATION PROJECTS 

2735T -62 HOME REMOTE 

CONTROL AND AUTOMATION 

PROJECTS $12.95. A fas- 

cinating collection of protects 
to make your life safes more 

convenient, and more fun. 

BUILD A REMOTE -CONTROLLED 
ROBOT FOR UNDER $300 

26171-If you're fascinated by the home robots in- 

creasingly available on today's market .... but are 

stopped by their price tags .... here's your solution. Build 
your own home robot -and a full size unit at that -for 
less than $300. No advanced electronics or computer 
skills are needed to put together "Nestor", a robot butler 
especially designed to be both affordable and easy -to- 
build. -Order your copy for $9.95 plus $2.00 shipping. 

62 HOME REMOTE CONTROL AND 
AUTOMATION PROJECTS 

2735T -A device that automatically dims the lights 
when you turn on your stereo ... an automatic guest 
greeter ... sensors that keep your air -conditioning at ideal 
levels automatically ... voice -operated transmitters, door 
and window controllers and more. Complete instruc- 
tions, wiring diagrams, and show -how illustrations for 
each device. $12.95 plus $3.00 shipping. 

Send 40-page-catalog--FREE with order. 
I've included $2.00 Send catalog and coupon good 

for $2.00 on first order. 

Electronic Technology Today 
P.O. Box 240 

Massapequa Park, NY 11762 

ATTENTION! 

E LEC CÌS 
CHNL 

Gma r 

Our New and Highly Effective Advanced- Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 

duce the time required to complete Program and 

reach graduation. No residence schooling re- 

quired for qualified Electronic Technicians. 
Through this Special Program you can pull all of 
the loose ends of your electronics background 
together and earn your B.S.E.E. Degree. Up- 
grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 
months or less. Students and graduates in all 50 
States and throughout the World. Established 
Over 40 Years! Write for free Descriptive Lit- 

erature. - 

COOK'S INSTITUTE 
OF ELECTRONICS ENGINEERING 

CIE 4251 CYPRESS DRIVE 
E JACKSON, MISSISSIPPI 39212 

CIRCLE 19 ON FREE INFORMATION CARD 

'lf you ask me, it seems that television has lost 
a lot of its impact in recent years." 
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WIDEBAND AMPS 
(Continued from page 74) 

receivers (and widely used as such), it 

can also be used as a WBA. The key 
feature of the circuit that identifies it as 
a wideband amplifier is the lack of fre- 
quency- selective elements. The input 
and output are capacitively coupled, 
and a coil is used to "peak" the re- 
sponse at the high end of the frequen- 
cy spectrum. 

The AGC input is either left floating 
(for maximum gain), or connected to a 
DC source if the gain of the circuit must 
be selectable. The DC voltage must be 
from +3 to +9 VDC or the gain will 
drop rapidly. Between those limits, how- 
ever, gain can usually be raised up to 
about 20 dB. 

Two circuits based on the RCA 
CA3100 wideband operational ampli- 
fier are shown in Fig. 4. That device op- 
erates to well over 30 MHz, and is as 
easy to use as any other operational 
amplifier. The CA3100 is not easy to ob- 
tain in local outlets that are friendly to 
hobbyists, but it can be found in the 
Dick Smith Electronics (173 East Broad- 
way, RD. Box 468, Greenwood IN 46142) 
catalog. The circuit shown in Fig. 4A is a 
noninverting follower. The gain of this 
circuit is found from: 

A =1 + R2 /R1 

With the values shown, therefore, the 
voltage gain of the amplifier is 10.2, or 
about 20 dB, over a frequency range of 
audio to 30 MHz. 

The stability of the circuit is deter- 
mined by three capacitors: C2, C3, and 
C4. Capacitor C2 is used to keep the 
gain needed at higher frequencies 
from causing self -oscillation. Capaci- 
tors C3 and C4 are decoupling capac- 
itors. Because of the frequency 
response of the circuit, it is absolutely 
essential to keep the capacitors as 
close as physically possible to the body 
of the CA3100 to prevent oscillation. 

Figure 4B is an inverting version of the 
circuit shown in 4A. In this case the gain 
is merely the ratio of the two feedback 
network resistors: R2 /R1. With the values 
shown, the gain is 20 -dB, or -10 (the 
output is inverted with respect to the 
input). The circuit uses isolation resistors 
in series with each power -supply line to 
improve decoupling. 

What Are MMIC'S? Monolithic 
Microwave Integrated Circuits (MMIC's) 
are tiny little "gain- block" IC's that oper- 
ate from DC (or near DC) to a frequen- 

BEVEL 4 

Fig. 5. This simple amplifier requires only 
decoupling and power. Talk about easy -to- 
use devices! 

IN 

R1 

121? 

Cl 

10 

+5VDC 

R4 15!? 

U1 

8 

while building an MARI amplifier circuit. 
The circuit shown works to 1 GHz. 

The RF choke (L1) has a value of 1-5 
µH, and is used as a peaking coil for the 
higher frequencies. The resistor (R1) sup- 
plies power, and is selected to drop the 
supply voltage from its regular value to 
+5 VDC while also limiting current to 

17 -mA or less. For + 12 -VDC supplies, 
use a value of 470 ohms. 

A circuit based on the Signetics 
NE5205D device is shown in Fig. 6. It is 

similar to the MAR -1 circuit except that 
the DC power lines are separate from 
the output line. The two power terminals 
are in parallel with each other, as are 

C1 
22 

C2 R6 
10 121? 

NE5205 1 ' OUT 

R5 

47011 

R7 

470? 

74- 
Fig. 6. The pi filters to the left and right of the op -amp are there to squelch any changes 
in the source and load impedances, respectively. 

cy in the UHF or lower microwave re- 
gion. For example, one product (Sig - 
netics NE5205) offers + 20 -dB gains 
from DC to 600 MHz, while another 
(Mini- Circuits MAR -1) offers a + 13 -dB 
gain from DC to 1000 MHz. Other MAR - 
series devices offer gain ups to + 20 dB, 
and top -end frequency responses up 
to 2000 MHz. 

There have been other very wide - 
band amplifier IC's on the market, but 
two things specifically characterize the 
new MMIC devices. First, is simplicity. As 
you will see from the circuits we discuss, 
the MMIC device usually has only input, 
output, and power -supply connections. 
Other wideband IC devices often have 
up to fourteen pins, all of which have to 
be either biased or bypassed. The sec- 
ond feature is the very wide frequency 
range of the devices. The frequency 
response of MMIC devices is often 
specified in gigahertz. 

Figure 5 shows a circuit based on the 
MAR -1 device. Note that the package 
of this IC is very much like a UHF tran- 
sistor package. It is about the size of a 
BB, so it might be a little difficult to han- 
dle if your eyesight is poor. I found it 
necessary to use a magnifying glass 

the four ground leads. That configura- 
tion is used to reduce the effects of 
inductance of the leads on frequency 
response. 

Attenuators in Amplifier Circuits? 
When dealing with devices such as LC 

filters (low -pass, high -pass, bandpass), 
VHF /UHF amplifiers, matching networks, 
and MMIC devices, engineers find it 
useful to place a 1 -, 2 -, or 3 -dB resistor 
pi- attenuator pad in the input and out- 
put lines. That is done to swamp out any 
changes in load /input impedances. 
The characteristics of many RF circuits 
depends on having a certain imped- 
ance at the inputs and outputs. With the 
attenuator pad in the line, changes 
don't affect the circuit nearly as much. 

The trick is also useful to electronic 
servicers who are confronted with 
seemingly unstable very wideband 
amplifiers. They often insert 1 -dB Mini - 
Circuits Laboratories fixed attenuators, 
or a homebrew equivalent, in series 
with both the input and output lines of a 
flakey amplifier. That tactic costs about 
2 -dB of voltage gain, but can cure cer- 
tain instabilities that arise out of load- or 
source -impedance changes. 
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CIRCUIT CIRCUS 
(Continued from page 85) 

pacitors are handy, the required resis- 
tance can be determined by: 

R = .159/fC 
R = .159/1000 x .005 

R = .0318 megohms or 31,000 ohms 

The closest standard resistor values to 
that calculated would be 30k or 33k. 

If you can locate a pair of 1 -µF Mylar 
or polyester capacitors, or even make 
your own by paralleling two 0.5 -1.LF units 
for Oland C2, you can generate some 
truly low- frequency sine waves. Two 
100,000 -ohm resistors for R1 and R2 and 
the Iwo 1 -1.1,F capacitors for C1 and C2 
will cause the circuit to oscillate at 
about 1.6 Hz. Increase the resistor values 
to 1 megohm and the oscillator slows 
down to about 0.16 Hz. 

Sinusoidal Oscillator. Our last os- 
cillator circuit generates a sine wave by 
using three equal -value capacitors 
and resistors in a phase -shift configura- 
tion; see Fig. 5. A 741 op -amp supplies 
amplification to overcome the losses in 

PARTS LIST FOR 
FIGURE 4 

U1 -741 op -amp, integrated circuit 
DI, D2-1N914 general- purpose small - 

signal silicon diode 
RI, R2 -See text 
R3, R4-4700-ohm, 1/4-watt, 5% resistor 
R5- 10,000 -ohm, 1/4-watt, 5% resistor 
R6- 33,000 -ohm, 1/4-watt, 5% resistor 
R7- 10,000 -ohm potentiometer 
Cl, C2 -See text 
C3, C4-47 µF, 16 -WVDC, electrolytic 

capacitor 
Printed- circuit or perfboard materials, 

enclosure, IC sockets, battery and 
battery holder, wire, solder, etc. 

PARTS LIST FOR 
FIGURE 5 

UI -741 op -amp, integrated circuit 
RI R3 -See text 
R4, R5 -4700 -ohm, 1/4-watt, 5% resistor 
R6- 22,000, 1/4-watt, 5% resistor 
R7- 500,000 potentiometer 
ClC3 -See text 
C4, C5- 47 -1.1F, I6 -WVDC, electrolytic 

capacitor 
Printed circuit or perfboard materials, 

enclosure, IC sockets, battery and 
battery holder, wire, solder, etc. 

ED1 
1N914 

02 
1N914 

2 

R1* 

R3 

*4.7K 

*SEE TEXT 

Fig. 4. The Wien -bridge oscillator generates low frequency sine waves and does not 
require large inductors. 

R7 r 
500K . 

R6 

22K 

+9V .4--SAA- 
04 

4.7K 

Cl* C2* 

If 
. 
: R2* 

R5 
4.7K 

R3* 

4 

C3* 

*SEE TEXT 

6 

741 

+9v 

+9v 

C4 
47 +I-o OUTPUT 

Fig. 5. The sinusoidal oscillator (built around a 741 op -amp) uses three equal value 
capacitors and resistors in a phase -shift configuration. Setting the frequency of this 
oscillator is no more difficult than the previous circuit. 

the RC phase -shift network and one 
half of the phase shift needed to sustain 
oscillation. 

The op -amp's gain is set by the values 
of R6, R7, and R1, or R6 + (R7 /R1). With a 
gain of about 30, the oscillator will pro- 
duce a good sine -wave output. Each 
time the values of R1 -R3 are changed, 
the op -amp's gain must be re- adjusted. 

Setting the frequency of the phase - 
shift oscillator is no more difficult than 
the previous circuit, but different for- 
mulas (derived from: F = 1,000,000/2n 
x \/ 2J are used to calculate values. 

To calculate frequency, use formula 5; 

for resistance, use formula 6; and for 
capacitance, use formula 7. 

f = 65k/RC (5) 

R = 65k/f C 

C = 65k/f R 

(6) 

(7) 

Here's an example of how the simple 
frequency formula works. With three 10k 

resistors and three .068 -1.1F capacitors, 
the oscillator frequency is: 

f = 65k/RC 
f = 65k/10k x .068 
f = 65k/680 
f = 95.5 Hz 

It's a good idea to plug in your own 
component values, and experiment 
with those formulas to accustom your- 
self to them. 

Well that's about all the space that 
has been allotted to us this month...but 
be sure to join us next time. 
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RMT DISK CONTROLLER 
(Continued from page 81) 

diskette drives you are using, and the 
other four set the type of hard disk you 
have. 

Connect the floppy -disk drive ca- 
ble(s) to the controller. If you labeled 
the cables, as suggested, you should 
have no problem. The diskette -drive 
connector is labelled FLOPPY. Be sure that 
the red or blue wire on the edge of the 
ribbon cable(s) connects to pin Ion the 
board. Press the connectors together 
securely. 

Connect the hard -disk drive(s) to the 
controller using the cables supplied 
with the controller. Start by attaching 
the cable's 34 -pin connector to the 
board connector marked HARD DISK and 
then connect the two drives. The cable 
connectors are marked A and B. Be 

sure to attach the A connector to the 

Notice the three extra expansion slots 
available now that the controller is in. 
Gee, all that and three drives, too! 

3.3, I can store 1.44MB per diskette and 
swap diskettes with hacker contacts of 
mine. 

The manual rates between good 
and excellent. All the data you'll need is 

in it, including information on format- 
ting a new hard -disk drive. The writers of 
the manual were not bashful about 
suggesting that you call up their tech- 

Shown here are the old controllers (the half -size card and the full card next to it) saving 
their last goodbyes to the motherboard, and the RMT controller ready and waiting on the 
right. 

bootable hard -disk drive. If you have 
only one drive, ignore the B connector. 

I had one small problem when I re- 
placed the cover. I wasn't too careful 
and the four -pin power connector to 
the hard -disk drive came loose as I 

closed the unit so be careful: check all 
connectors, even those you did not dis- 
connect. 

The New Controller at Work. When I 

got back to work on the computer it 

was like old times. The following week- 
end I purchased a 3.5 -inch diskette 
drive and removed one of the old 5.25 - 
inch drives. Now, by using DOS Version 

nical- support service. I did that for the 
problem I experienced and they sug- 
gested several corrective actions, in- 
cluding the loose connector. That's 
good backup! 

You can pick up the RMT Systems 
RMT2001 -F2H2 Floppy /Hard -Disk Con- 
troller for your IBM PC, PC -XT, or true 
compatible for $199.00 (request infor- 
mation on shipping and handling 
charges when ordering) direct from 
RMT Systems, Inc., 18226 McDurmott 
West, Suite E, Irvine, CA 92714. For tech- 
nical information call 1- 714 -863 -1092. 
For more information, circle No. 120 on 
the Free Information Card. 

NAD 6300 
(Continued from page 80) 

is made. You simply use the front -panel 
MONITOR switch to alternately listen to 
both the source and the resulting re- 
cording. If you do detect a slight dif- 
ference in sound quality, simply adjust 
the FINE BAs control until the Iwo sound 
alike. Using the tapes that we chose for 
our tests, and with Dolby C turned on, 
we found that we only had to increase 
the bias ever so slightly to obtain nearly 
perfect reproduction. During listening 
tests of various kinds of musical mate- 
rial, from solo instruments, to voice, to 
full orchestral works, we were very 
pleased with the sound quality of re- 
cordings made on this deck. 

To check out the desirability of the 
CAR compression feature, we tran- 
scribed a couple of CD's that had wide 
dynamic -range excursions, first without 
compression, and then with. We took 
the resulting recording to our own car 
and did some driving at highway 
speeds. With the uncompressed re- 
cording we found ourselves having to 
reach for the volume control repeat- 
edly- either to raise the level of quiet 
passages so that we could hear them 
above the road and wind noise, or to 
lower the volume when loud passages 
were reproduced. When we played 
back the compressed version of the 
same recording, we were pleased to 
find that no volume -control adjust- 
ments were ever required during play- 
back. 

All in all, the NAD 6300 is an excellent 
example of how much quality can be 
built into an analog cassette -tape 
deck if a company really cares to put its 

mind to it. If you check out this deck and 
end up purchasing it, you may wonder. 
as we did, how NAD was able to cram 
so much performance into a deck 
that's priced so low. 

For more information on the 6300, 
contact NAD (57 University Ave., Nor- 
wood, MA 02062) directly, or circle No. 
119 on the Free Information Card. 

EMERGEI.ICY 
LOCP11NG 

TRP1,15M11TER- 
Bf1ThR1E5 1C1 

W CtUDED 
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ANTIQUE RADIO 
(Continued from page 83) 

I still have enough room on the chas- 
sis for a second filament transformer, 
and if I'm fortunate enough to find one 
having windings for 1.5 and 5 volts 'II 

incorporate it into the supply. Those 
voltages aren't required for the Wasp, 
but they'd make it possible for me to 
heat up almost any radio from the "ear- 
ly AC -set'' era. 

Pilot Testing The Supply. After I'd 
acquired all of the major parts for the 
supply, I thought it would be a good 
idea to pilot test the unit before final 
assembly on the chassis. So I laid out all 
of the components on the bench -top, 
tack -soldered them together, and con- 
nected the output of the supply to the 
voltage- divider /bleeder resistor given 
to me by the Super -Wasp's previous 
owner. (It's a hefty 10,000 -ohm power 
unit equipped with an adjustable tap 
for each of the different voltages re- 
quired by the radio.) 

Connecting a voltmeter across the 
voltage divider /bleeder, I plugged in 
the power transformer and awaited the 
results. Everything worked well, except 
for the fact that my power transformer 
was delivering a little more voltage 
than the one previously used with the 
Wasp. The reading across the bleeder 
was about 60 volts too high. That was 
corrected by placing a 3,000 -ohm re- 
sistor (see schematic) in series with the 
"hot" end of the bleeder. 

I plan to assemble the power pack in 
a conventional aluminum chassis, with- 
out making any attempt to simulate the 
special "skinny" housing used in the 
K -111. To add a touch of nostalgia, how- 
ever, I'm going to use an old -style, 
"pear- shaped" 80 tube, as well as a 
fabric -covered line cord and an arch- 
aic- looking molded plastic plug re- 
cently obtained from Antique Elec- 
tronic Supply (688 W. First St., Tempe, AZ 

85281). 
Although no serious attempt was 

made to reproduce the "look" of any 
particular era, the finished supply 
shouldn't look too anachronistic when 
compared with the radio. And that's 
about all that I'm going for! 

Brother Pat's Tube Museum. A few 
years ago, I devoted several issues of 
this column to a review of the physical 
and electrical characteristics of early 
tube types. One of the responses I re- 
ceived was a cordial letter from Brother 

Patrick Dowd. Brother Pat teaches sci- 
ence at Paramus (NJ) Boys High School, 
but he's better known in antique -radio 
circles for his writings in The Old Timers 

Bulletin (the official journal of the An- 
tique Wireless Association). He's the 
contributing editor for vacuum tubes, 
and writes a regular column on the sub- 
ject. 

In his letter, Brother Pat mentioned 
the work he has done in putting to- 
gether the permanent vacuum -tube 
exhibit housed in Manhattan College's 
Engineering Library Reading Room. The 
exhibit is a world -class collection of al- 
most 4,000 items, representing every 
phase of vacuum -tube design and 
manufacture as it evolved in this coun- 
try. The pictures Brother Pat enclosed 
with his letter made me want to know 
more -and I approached him for ad- 
ditional information, as well as permis- 
sion to develop an article about the 
exhibit for readers of this column. 

He was enthusiastic about the idea, 
and over the past several months, 
we've had a slow, but regular, ex- 
change of correspondence on the 
subject. Final copy for the article has 
now been approved by Brother Pat, 
and he's in the process of shooting a 
couple of extra photos to supplement 
the few he originally sent. You can look 
forward to reading about that fascinat- 
ing museum in one of the next few in- 
stallments of this column. 

More Info On The Wasp Tubes. In the 
October, 1989 issue, I devoted some 
space to a discussion of the interesting 
tube types and brands installed in the 
A,C. Super -Wasp. I included a draft of 
that discussion in one of my letters to 
Brother Pat, and asked for his com- 
ments. In his reply, he noted that the 
type JY227 tube I found in the detector 
socket was not-as I'd been told -a 
product of a Japanese manufacturer. 
The "JRC" logo it bears identifies the 
tube as a product of the Johnsonborg 
Radio Corp. of Johnsonborg, PA. 

That's a Wrap ...for this month. And 
remember, I'm still looking for yourcon- 
tributions to the Super -Wasp story. So far, 
I've received some much -appreciated 
data sheets -but I haven't yet seen any 
stories about personal experiences with 
this radio. Come on, now! If you have 
something to tell, don't hold out on us. 

Write to Antique Radio, Popular Elec- 
tronics, 500 -B Bi- County Blvd., Farm- 
ingdale, NY 11735. All contributions will 
be acknowledged in the column. 

NEW FROM ETT 

PCP105 -MAKE 
MONEY FROM HOME RE- 
CORDING $10.00. Now 
that you've spent a fortune 
on all that recording gear, 
MIDI and all, wouldn't you 
like to get some of it back? 
This book shows you how. 

BP182 -MIDI PROJ- 
ECTS $6.95. How to in- 
terface popular home com- 
puters with MIDI systems. 
Also covers interfacing 
MIDI gear to analog and 
percussion synthesizers. 

BP85- INTERNA- 
TIONAL TRANSISTOR 
EQUIVALENTS GUIDE 
$7.50. Find possible sub- 
stitutions for a popular user - 
oriented selection of mod- 
ern transistors made by 
more than 100 manufac- 
turers. 

TELE -THE INVEN- 
TION OF TELEVISION 
$9.95. How television came 
to be. Packed with history. 
36 -pages of photos and il- 

lustrations of early equip- 
ment. A collector's delight. 

PCP106 -SYN- 
THESIZERS FOR MUSI- 
CIANS $10.00. All 
current popular forms of 
synthesis explained. LA, 
additive, phase distortion, 
FM and sampling. Get the 
sounds you want. 

MIDI 
Projects 

i 

BP255- INTERNA- 
TIONAL RADIO STA- 
TIONS GUIDE $8.95. 
Essential reference work for 
the casual listener, amateur 
radio DXer and the profes- 
sional radio monitor. 

International 
Transistor 
Equivalents 
Crude 

o 

L 

MAIL TO: Electronic Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762 -0240 

SHIPPING CHARGES IN USA AND CANADA 

$0.01 to $5.00 ...$1.25 $30.01 to $40.00 $5.00 
$5.01 to 10.00 ...$2.00 $40.01 to $50.00 $6.00 
$10.01 to $20.00 $3.00 $50.01 and above $7.50 
$20.01 to $30.00 $4.00 
SORRY, No orders accepted outside of USA and 
Canada 

Total price of merchandise $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total Enclosed $ 

Name 
Address 
City State Zip 
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DIGITAL COURSE 
(Continued from page 77) 

DeMorgan's Theorem. DeMorgan, a 
great logician and mathematician, de- 
vised iwo theorems by which one logic 
circuit is equated with another logic cir- 
cuit. Those theorems state: 1) The com- 
plement of the sum is equal to the 
product of the complements (A+ B = 
B); and 2) The complement of the prod- 
uct is equal to the sum of the comple- 
ments (AB =A +B). 

A logic diagram and truth table cor- 
responding to the first theorem is shown 
in Fig 6A. We want to show that the left 
side of the equation equals the right 
side for all possible input combinations; 
the first case being A= 0 and B= 0: 

A-B 

B 

A B 

A B A 

o 

0 

1 

1 

o 

1 

o 

1 

o 

o 

o 

A 

A B A B 

a o 

A B 
o 1 o 

1 o 

1 1 o 

A B A-3 
o 

o 

o 

o 

o 

o 

o 

A B A+t3 

o o 

0 1 

1 o 

1 1 o 

B 

Fig. 6. The circuit in A illustrates DeMorgan's first theorem: The complement of the sum 
is equal to the product of the complements. The circuit in B illustrates DeMorgan's 
second theorem: The complement of the product is equal to the sum of the complements. 

left: A +B =0 +0 =0 0101 --pc, A o right: A B =0 +0 
0011 Bo =1 +1 =1 

Case 2 is A= 0 and B=1: 

left: A +B =0 +0 
=1 =0 

right: A +B =0.1 
=1.0 =0 

A B 

For case case 3: A=1 and B= 0: o 

o 

o 

o 

o 

o 

left: A +B =1 +0 
=1 =0 

right: A +B= 1.0 

=0.1 =0 

For case 4: A=1 and B=1: 

left: A+ B=1+1 
=1 =0 

right: A +B =1 1 

=0.0 =0 

Since no other combinations of A and B 

exist, we have proven DeMorgans first 
theorem: For possible input combina- 
tions A+ B is equal to A B. (Note that the 

B 

C 

D 

E 

C 

D 

E 

ABCDEF ABCDEF 

ABC 

110. 

ABC 
Y ABCDEF 

B 

DEF 

Fig. 5. The circuits in A and B are 
equivalent, although they may be 

fabricated from different gates. 

nla 

0101 

0011 

I)° 

EXCLUSIVE OR 

1011 

1101 

l 
\ AB +AB SYMBOL AND 

EQUATION 

0110 

Fig. 7. This NAND- implemented XOR gate is but one example of how one type of gate can be 

used to perform the function of any of the others. 

PARTS LIST FOR THE GATE 
EXERCISE 

UI -7400 quad NAND gate, integrated 
circuit 

U2 -7402 quad NOR gate, integrated 
circuit 

U3 -7404 hex inverter, integrated circuit 
U4 -7408 quad AND gate, integrated 

circuit 
U5 -7432 quad OR gate, integrated 

circuit 
U6 -7486 quad exclusive OR gate, 

integrated circuit 
Logic probe, breadboard, ohmmeter, and 

No. 22 wire. 

logic truth tables for the Iwo logic sys- 

tems developed from the equation co- 
incides with our findings.) What DeMor- 
gan's first theorem tells us is that the Iwo 
logic circuits are interchangeable. 

The second of DeMorgan's theorems 
says that A-BB equals A+ B (i.e., the com- 
plement of the product is equal to the 
sum of the complements). The second 

theorem can be easily proven in much 
the same manner as the first. 

The logic systems and truth tables for 
the Boolean expression representing 
DeMorgan's second theorem is shown 
in Fig. 6B. Note that the truth tables are 
identical: Therefore the expressions are 
equivalent, and the logic systems de- 
veloped from those expressions are in- 
terchangeable. 

As already demonstrated, in order to 
apply DeMorgan's theorems, we must 
change any plus ( +) signs to multi- 
plication () signs (or vise versa) and 
take the complement of the individual 
terms. For instance, for A+ B, first 
change the + sign to a sign to get A B. 

Take the complement of each term to 
get A B. 

Even if the A and B terms represent 
complicated expressions, we can still 

apply DeMorgan's theorem. For in- 
stance, suppose: 

Y= (C + DE)(CE + DF) 

That's the complement of a product - 
(C + DE) times (CE + DF)- therefore we 
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could use DeMorgan's second the- 
orem to re -write the expression as 
shown below: 

'/= (C + DE) + (CE +DF) 

Thus we have shown thct, 
(C+DE)(CE + DF) is equal to (C + DE) + 
(CE + DF), and the logical expressions 
on the two sides of the equation cre 
interchangeable. 

Exercise. The best way to accustom 
yourself to using NAND and /or NOR gates 
to provide a specific function within a 
logic circuit is to actually do some ex- 
perimenting with those gates. So pull 
out the old breadboard, first build The 

circuit shown in Fig. 6A, and assign pin 
numbers to the inputs and output of the 
circuit. 

The Digital Microprocessor Course is 
reprinted here with the permission of the 
Electronic Industries Association/ 
Consumer Electronic Group ( EIA/CEG`,. 

The complete parts kit is available from 
them. For further information, contact 
EIA/CEG Product Services Department, 
1722 Eye Street, NW, Suite 200, 
Washington, DC 20006; or call 
202 -457 -4986. 

Now study the ANDioa /inverter logic 
system, and label the output of each 
gate with the Boolean expression pro- 
duced. Set up a logic truth table for the 
circuit containing all possible input 
combinations (remember that a logic 
circuit containing 4 variables has 24, or 
a total of 16 possible input combina- 
tions), but leave the output column 
blank for now 

Apply the input combinations listed in 
the truth table to the logic circuit, and 
record your observations in the truth ta- 
ble's output column. 

Next wire up the circuit shown 9n Fig 
6B, and make a Truth table for that cir- 
cuit. Again label each gate with its out- 
put expression. Apply the input com- 
binations to the gate using the -V and 
ground busses of the power supply 
(which we placed on the breadboard 
back in the first lesson) and record your 
findings in the truth table. Compare the 
data in the output column of the two 
truth tables. 

As a final exercise build the NAND -im- 
plemented xoR gate shown in Fig. 7; 

make a truth table and record the re- 
sulting output states under all possible 
input conditions. And compare your 
observations to the findings listed in the 
xoR -gate truth table. 

WATCH FiS ISSUE 
ON SALE DECEMBER 5 

Radio- - RY 1990 

ecironici 

JANUA 

TECHNOLOGY - VIDEO - STEREO - COMPUTERS - SERVICE 

BUILD R -E'S 
ACOUSTIC FIELD GENERATOR 

MDT Elk o WIDE 

DUD 

E1E0CUT CENTER 

-ER54 NC ell io 
lkTEl 

POWER 

$225 U.S aerie= 
$275 CAN 

Plus: * Audio Update 
* Video News t Hardware Hacker 
* And Lots Wore! 

OUR JANUARY ISSUE FEATURES: 
BUILD R -E'S ACOUSTIC 
FIELD GENERATOR 
Trarrtsform your living room with mot'ie- theater sound! 

HOW TO BUY A CD PLAYER 
Arrli yourself with facts and knowledge before you confront those Hi -Fi salesmen! 

BUILD A PHONE- ACTIVIATED 
AUDIO- MUTING CIRCUIT 
Never miss a phone call again Lo mader how lcud you play your stereo! 

BUILD A SIMPLE LOGIC ANALYZER 
it can't be made any easier than our 3 -chip circuit. 

COMPU; ERTEES T 
Build the Port -A -Matie and keep track of your computer's ports! 

PLUS: Hardware Hacker 
Audio Update 
Hardware Reviews 

Software Reviews 
Shortwave Radio 
And lots more! 
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ELECTRONICS MARKET PLACE 

FOR SALE 
DESCRAMBLERS. All brands. Special: Combo 
Jerrold 400 and SB3 $165. Complete cable de- 
scrambler kit $39.00. Complete satellite de- 
scrambler kit $45.00. Free catalog. MJH INDUS- 
TRY, Box 531, Bronx, NY 10461 -0531. 

LISTEN to the world! Huge catalog of shortwave 
receivers, antennas, acessories, plus radioteletype 
and facsimile decoding equipment. Send $1 to: UNI- 
VERSAL RADIO, 1280 Aida Drive, Dept. PE, Rey - 
noldsburg, OH 43068. 

MICROWAVE TV RECEIVERS 1.9 to 2.7 GHz 
2 CH Compact Dish System - $77.95 
5 CH Dish System - 593.95 

12 CH Yagi (Rod) System - $123.95 
30 CH Dish System -$163.90 Yagi -$183.90 

SUN MICROWAVE INTL. INC. Send S100 for 
P.O. BOX 34522 catalog on these 
PHOENIX, AZ 85067 and other fine 
1602! 230.0640 video products. 

VISA /MC /COD QUANTITY OISCOUNTS LIFETIME WARRANTY 

SURPLUS ELECTRONICS. New giant wholesale 
catalog. Hundreds of incredible bargains. $2. Box 
840, Champlain, NY 12919. 

LASER Listener II, other projects. Surveillance, 
descrambling, false identification, information. 
Plans, kits, other strange stuff. Informational pack- 
age $3.00 refundable. DIRIJO /BOND ELEC- 
TRONICS, Box 212, Lowell, NC 28098. 

ENGINEERING software, PC /MSDOS. Hob- 
byists - students - engineers. Circuit de- 
sign, FFT analysis, mathematics, logic 
simulation, circuit analysis. Free catalog, 
(614) 491 -0832, BSOFT SOFTWARE, 444 
Colton Rd., Columbus, OH 43207. 

CONTROLLERS Z80 based systems. Write 
CUSTOM COMPUTER APPLICATIONS, 22639 
Rosedale Street, St. Clair Shores, MI 48080. 

CB RADIO OWNERS! 
We specialize in a wide variety of technical information, parts and 

services for CB radios. 10 -Meter and FM conversion kits, repair 

books, plans, high -performance accessories. Thousands of 

satisfied customer since 19761 Catalog $2. 

CBC INTERNATIONAL 
P.O. BOX 31500PE, PHOENIX, AZ 85046 

IBM software. Large selection of programs. $3.00' 
disk. For free catalog send SASE to BYTEHEAD, 
Box 597, West Dundee, IL, 60118. 

WANT a CD? But no amplifier input! Unique selec- 
tors give the input capability you need for any audio 
accessory. Write today for details. JEL, 409 Angus 
Blvd. -31, Warner Robins, GA 31088. 

EPROMS and pats programmed using your 
source device, disk, or hardcoppyy printout. 
Custom 

T ELECTRON Cavailable. , 31849 PacciifE 
for 
Hde- tails. 

South, Suite 124, Federal Way, Washington, 
98003. 

CABLE TV converters. Jerrold, Oak, Scientific At- 
lantic, Zenith & many others. "New" MTS stereo 
add -on: mute & volume. Ideal for 400 & 450 owners! 
1 (800) 826 -7623. Amex, Visa, M/C accepted. B & B 
INC., 4030 Beau -D -Rue Drive, Eagan, MN 55122. 

CABLE TV converters bargain headquar- 
ters: Zenith, Tocom, Scientific Atlanta, 
Hamlin. Jerrold 400- DRX3DIC w /remote 
$135, Oak M35B $60.00. Quantity discount. 
Visa -M /C -COD. Order yours today. 1 (800) 
327 -8544. 

CABLE TV descramblers, Jerrold, Scientific Atlan- 
ta, Zenith. Most major brands. Dealer inquiries wel- 
come. Visa -M /C accepted. E & O VIDEO, 9691 E. 
265th Street, Elko, MN 55020. 1 (800) 638 -6898. 

ACCEPTING new customers again for our monthly 
picture flyer. Lots of quality surplus electronic parts 
at low prices. STAR- TRONICS, Box 683, McMin- 
nville, OR 97128. 

CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Popular Electronics Classified Ads, 500 -B Bi- County Boulevard, Farmingdale, N.Y. 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $11.00. 
( ) Plans /Kits ( ) Business Opportunities ( ) For Sale 
( ) Education /Instruction ( ) Wanted ( ) Satellite Television 
( ) 

Special Category: $11.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 ($23.25) 

16 ($24.80) 17 ($26.35) 18 ($27.90) 19 ($29.45) 20 ($31.00) 

21 ($32.55) 22 ($34.10) 23 ($35.65) 24 ($37.20) 25 ($38.75) 

26 ($40.30) 27 ($41.85) 28 ($43.40) 29 ($44.95) 30 ($46.50) 

31 ($48.05) 32 ($49.60) 33 ($51.15) 34 ($52.70) 35 ($54.25) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 

Card Number Expiration Date 

PRINT NAME SIGNATURE 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$1.55 per word prepaid (no charge for ZIP code)... MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues within one year; 10% discount for 12 issues within one year if prepaid. NON -COMMERCIAL RATE: 
(for individuals who want to buy or sell a personal item) $1.25 per word, prepaid.... no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 30C 
per word additional. Entire ad in boldface, $1.85 per word. TINT SCREEN BEHIND ENTIRE AD: $1.90 per 
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.25 per word. EXPANDED 
TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per word. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 21/4"- $175.00; 2" x 21- $350.00: 3" x 2/4 "- 
$525.00. General Information: Frequency rates and prepayment discounts are available. ALL COPY 
SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT 
BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND 
PHONE NUMBER. Copy to be in our hands on the 15th of the fourth month preceding the date of 
issue (i.e.; Sept. issue copy must be received by May 15th). When normal closing date falls on 
Saturday, Sunday or Holiday, issue closes on preceding work day. Send for the classified brochure. 
Circle Number 49 on the Free Information Card. 
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ELECTRONIC test equipment and components. 
Free catalog. EF ELECTRONICS, Box 326, Aurora, 
IL 60507. 

PLANS & KITS 
CATALOG: hobby /broadcasting /HAM /CB: Cable 
TV, transmitters, amplifiers, surveillance devices, 
computers, more! PANAXIS, Box 130 -H1, Para- 
dise, CA 95967. 

KIT catalog - Automotive, audio, phone, sports, 
surveillance, test. Catalog $1.00. BALLco, PO Box 
1078, Snellville, GA 30278 -1078. 

STAINED glass starter kit. Send for free details. 
ASTROSOFT, 15006 La Mesa Street, Sylmar, CA 
91342. 

BOARDS for Popular Electronics and Radio -Elec- 
tronics projects. Inexpensive! Free information! 
INDUSTRIAL MICRO, Box 596, Logan, UT 84321. 

BUILD this five -digit panel meter and square wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions $2.50. BAG - 
NALL ELECTRONICS, 179 May, Fairfield, CT 
06430. 

VIDEOCIPHER II manuals. Volume 1- hardware, 
Volume 2-software-either $32.45. Volume 3 - 
projects /software - $42.45. Volume 4 - repair/ 
software - $97.45. Volume 5 - Documentation - 
$42.45. Cable Hacker's Bible - $32.45. CODs: 
(602) 782 -2316. 0100 -032 software available. Cata- 
log- $3.00. TELECODE, Box 6426 -PE, Yuma, AZ 
85366 -6426. 

PRIVACY problem - need information? New elec- 
tronics surveillance, debugging, protection catalog 
$5.00 kits - assembled. TECHNOLOGY SER- 
VICES, 829E Ginette, Gretna, LA 70056. 

ALARM kit for home, 12VDC, delay and in- 
stantaneous loop. Includes board and components. 
$47.50 + $3.50 S &H. For purchase or free info: 
K.E.P., PO Box 830123, Stone Mountain, GA 
30083. 

POWER supply - versatile! + 1 -15V (3A), 1 -15V 
(1.5A) and +5V (1.5A) - with digital display of 
voltage, current. Includes 60Hz TTL output. De- 
tailed plans US$4.95. SASE brings information. 
CLASSIC DESIGNS, Box 142, Lachine, Quebec, 
Canada H8S 4A6. 

ELECTRONIC kits! Transmitters! Recorders! 
Phone Devices! Bug Detectors! Surveillance items! 
More! Catalog $1.00: XANDI ELECTRONICS, Box 
25647, 32JJ, Tempe, AZ 85285 -5647. 

DETECTION - Surveillance, debugging, plans, 
kits, assembled devices. Latest high -tech catalog 
$5. DETECTION SYSTEMS, 2515 E. Thomas, 
#16 -864J, Phoenix, AZ 85016. 

MUSICIANS build this automatic stage -lights con- 
troller. Changes to one of ten different scenes every - 
time drummer strikes crash cymbal. Can power 16 
120 -watt floodlights. Complete plans $4.95. 
WEEDER TECHNOLOGIES, 14773 Lindsey, Mt. 
Orab, OH 45154. 

ELECTROLOCK programable keypad door release 
system, complete kit including electric strike: 
$129.95, assembled and tested: $149.95. Free bro- 
chure and orders: SYSTEMS ASSOCIATES INC., 
1320 Cranston Street, Cranston, RI 02920. (401) 
943 -2986. 

FINALLY! Useful projects using easy to find parts. 
Book $6.95. CIRCUITEX, Box 653, Berea, OH 
44017. 

BUILD your own burglar alarm, enter /exit delay, 
complete plans $2.00, K.B. PROJECTS, 6041 Tip- 
perary, Galloway, OH 43119. 

EDUCATION /INSTRUCTION 
MAGIC! Four illustrated lessons plus inside infor- 
mation shows you how. We provide almost 50 tricks 
including equipment for four professional effects. 
You get a binder to keep the materials in, and a one - 
year membership in the International Performing 
Magicians with a plastic membership card that has 
your name gold -embossed. You get a one -year sub- 
scription to our quarterly newsletter, "IT'S MAGIC!" 
Order now! $29.95 for each course + $3.50 postage 
and handling. (New York residents add applicable 
state and local sales tax). The Magic Course, 500 - 
B BiCounty Blvd., Farmingdale, NY 11735. 

LEARN IBM PC assembly language. 80 pro- 
grams. Games, quizzes, animation, utilities. In- 
cludes license. 360K $5.00,. 720K $6.00, Book 
$18.00. ZIPFAST, Box 12238, Lexington, KY 
40581 -2238. 

F.C.C. Commercial General Radiotelephone Li- 
cense. Electronics home study. Fast, inexpensive! 
"Free" details. COMMAND, D -178, Box 2824, San 
Francisco, CA 94126. 

"PATENTS, Getting One... A Cost- cutting Primer for 
Inventors." See For Inventors column. 

CHALLENGE yourself to this giant electronics quiz! 
400 questions! Complete with answer sheets. Great 
for students and hobbyists. Send $5.00 to: J.R. 
SAVIO, 5 Galewood Drive, Weston, Ontario, Cana- 
da M9N 3L6. 

LEARN VCR service today! We make it easy! 90 
minute video tape cleanings and servicing $31.95. 
SALCO, 318 Mesa Verde, Palmdale, CA 93551. 
Visa/MC accepted. 

BEST BY MAIL 
Rates: Writs National, Box 5, Sarasota, FL 34230 

FREE STAMPS WITH approvals. Aldinger, Box 6061(PE) 
Minot, N.D. 58702. 

MONEYMAKING OPPORTUNITIES 
$5,000 GUARANTEED STUFFING 1000 envelopes. Send 
$5.00 stamped envelope. Anthony Tennis, Box 12721, 
Odessa, TX 79788. 
EARN BIG PROFITS buying seized vehicles, Jewelry and 
homes. Examples: 1985 Porsche $3900, 22' boat $1400, 3 
bedroom home $17,000. Buyers Guide: 1 -800- 727 -7699, 
Box 2000. 

HEALTH 
MEDICAL BREAKTHROUGH TO fight Cancer, Heart 
Disease, Arthritis, Prostate and Win. Money back, $25.00 
In U.S. Lasalle Enterprises, 3130 Brighton 6th St., 
Brooklyn, NY 11235. 
DENTURES DUPLICATED! SIMPLY and Inexpensively, 
beautiful. JANACO, Box 1628(PE), Henderson, KY 42420. 

WANTED 
WANTED to buy Heathkit trainers model ET3400 
series microprocessors. Highest price paid as- 
sembled or not. Working or not. These are series 
6800 based trainers and may have been purchased 
under other name. Contact TECHNICAL TRAIN- 
ING CENTER, 3550 Stevens Creek Blvd., San 
Jose, CA 95117 or call (408) 554 -0300. 

BUYING 1950's and 1960's audio equipment, mono 
and stereo, especially tube electronics. Call (313) 
737 -0429. 

ANTIQUE RADIO CLASSIFIED 
Free Sample! 

Antique Radios 
Largest Circulation Monthly. 
Articles, Ads & Classifieds. 
6 -Month Trial: $11. 1 -Yr: $20 ($30 -1st Class). 
A.R.C., P.O. Box 802 -L3, Carlisle, MA 01741 

^ ' ex ' .e. , 
DIGITAL CAR DASHBOARDS 

BUILD yourself complete electronic dashboards. 
Informational package: $2.00 (refundable). MOD- 
ERN LABS, 2900 -F Ruisseau, Saint -Elizabeth, 
QC, J0K 2J0, Canada. 

BUSINESS OPPORTUNITIES 
YOUR own radio station! AM, FM, TV, cable. Li- 
censed /unlicensed. BROADCASTING, Box 130 - 
H1, Paradise, Ca 95967. 

MAKE $75,000 to $250,000 yearly or more fixing 
IBM color monitors. No investment, Start doing 
it from your home (a telephone required). Infor- 
mation, USA, Canada $1.00, Europe or other 
countries $8.00, US funds. RANDALL DISPLAY, 
Box 2168 -H, Van Nuys, CA 91404, USA. 

LET the government finance your small business. 
Grants /loans to $500,000. Free recorded message: 
(707) 448 -0270. (KJ8). 

CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY FEE? 

All Jerrold, Oak, Hamlin, Zenith, Scientific 
Atlanta, Magnavox and all specialized cable 
equipment available for shipment within 24 
hours. For fast service MC / VISA or C.O.D. 
telephone orders accepted (800) 648 -3030 
60 Day Guarantee (Quantity Discounts) 
8 A.M. to 5 P.M. C.S.T. CLOSED WEEK- 
ENDS. Send self -addressed Stamped enve- 
lope (60e postage) for Catalog. 

! P.O. Box 5000 
m URUJEST Suite 311 (PE) ELECTROf 1ICS If 1C. 

Carpentersville, Il 60110 

No Illinois Orders Accepted. 

TECHNICIANS: Earn more income for your skills. 
Send #10 SASE. TRENTON COMMUNICATIONS, 
108 Colonel Drive. Rome, NY 13440. 

EASY $1804 monthly! Buying /selling used cars 
(spare- time). Free information. CARPLAN, 507 Oak 
Drive, Friendswood, TX 77546. 

CABLE TV CONVERTERS 
IN STOCK 

Stocking all types of converters - 
Panasonic, Jerrold, Tocom, Pioneer, 

Scientific Atlanta, Zenith, Oak, Hamlin, 
Eagle, and others brands available. 
Call or write for FREE CATALOG 

10 am - 5:30 pm Eastern, Mon. - Fri. 

VIDEO -LINK Enterprises, Inc. 
165 WEST PUTNAM AVE. 
GREENWICH, CT 06830 
Phone (203) 622 -4386 

GmGeneral Technics 
Ouolity Computer Systems ...l' (516) 981 -9473 

Save hundreds of dollars assembling 
Your own 8M Compatible Computer 

Complete AT Computer System $675 
Amber Monitor, 512k Memory, 101 Enhanced Keyboard, 1.2m Floppy Drive 
12 mh, 00266 Mother Board, Hard /flop Controller Card, Instruction Manual 

FREE CATALOG 
P.O. Box 2676, Lake Ronkonkoma, NY 11779 

$$$$$ SUPER SAVINGS $$$$$ 
ELECTRONIC parts, components, supplies and 
computer accessories. Send $1.00 for a one year 
subscription to our catalogs and its supplements. 
Get on our mailing list. (214) 343 -1770. BCD ELEC- 
TRO, Box 450207, Garland, TX 75045. 

FOR INVENTORS 
"PATENTS, Getting One... A Cost -cutting Primer for 
Inventors." Authored by Stuart Peterson, former 
patent examiner and registered patent attorney with 
over 40 years patent experience. This is a "must" for 
any inventor. Available in early January. Write now 
for free descriptive literature and special pre -pub- 
lication price. ACADEMY BOOKS, Dept. E, 
Rutland, VT 05701. 
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CABLE T V 
"BOXES" 

Converters - Descramblers 
Remote Controls -- Accessories 

. Guaranteed Best Prices * 
a 1 Year Warranty -COD s 

Immediate Shipping 
a FREE CATALOG a 

Call or Wrote 

TRANS -WORLD CABLE CO. 
12062 Southwest 117th Court. Suite 126 

Miami. Florida 33186 
1- 800442 -9333 viá C] 

SATELLITE TV 
FREE catalog - Do- it- yourself save 40-60% 
Lowest prices world wide, Systems, upgrades, 
parts, all major brands factory fresh and warrantied. 
SKYVISION INC., 2008 Collegeway, Fergus Falls, 
MN 56537. 1 -(800) 334 -6455. 

CABLE EQUIPMENT 
CABLE TV Secrets - the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. $8.95. CABLE FACTS, Box 711 - 

H, Pataskala, OH 43062. 

NEW HE NE 
LASER TUBES $35 

Dealer Inquiries Invited. 
Free Catalog! 

MEREDITH INSTRUMENTS: 6403 N. 59th Ave. 
Glendale, AZ 85301 (602) 934 -9387 

"The Source for Laser Surplus" 

COMPUTER CONTROL 
IBM -PC interfacing for real world control. Instruc- 
tional video describes hardware, software and 
techniques. Controller with software available. VHS 
$19.00. FEKTRON, Box 685, Tobyhanna, PA 
18466. 

PRESERVATION 
PLAN ON IT 

Write: 
National Trust 

for Historic Preservation 
Department PA 
1785 Massachusetts Ave., N.W. 
Washington, D.C. 20036 

Make preservation 
a blueprint for 
the future. 

ADVERTISING INDEX 
POPULAR ELECTRONICS magazine does 
not assume any responsibility for errors 
that may appear in the index below. 

ADVERTISING SALES OFFICE 

Gernsback Publications, Inc. 
Free Information No. Page 500 -B Bi- County Blvd. 

Farmingdale, NY 11735 
20 AMC Sales 91 1 -(516) 293.3000 
11 All Electronics 13 President: Larry Steckler 

Vice President: Cathy Steckler 
Amazing Concepts 87 

Antique Radio Classified 107 

24 Banner Books 93 For Advertising ONLY 
12 C & S Sales 73 516- 293 -3000 

CB City 106 
Fax 1-516-293-3115 
Larry Steckler 

CIE 21 publisher 

Command Productions 91 Arline Fishman 
advertising director 

10 Communications Electronics . CV4 Christina Estrada 
19 Cook's Institute 97 advertising assistant 

Lisa Strassman 
8 Digi Key 32 credit manager 

Digitar 26 

6 Electronics Book Club 

Electronic Tech. Today CV3 SALES OFFICES 

Electronic Tech. Today 103 

General Technics 107 EAST /SOUTHEAST 
Grantham College 24 Becky Akers 

Pattis /3M 
18 Halted Specialties 17 310 Madison Ave., Suite 1804 

15 Heathkit I5 New York, NY 10017 
1- 212 -953 -2121 

21 Jensen Mots 93 Fax 1- 212 -953 -2128 

McGraw Hill Book Club 28 

23 Malvino Inc. 26 
MIDWEST/Texas /Arkansas/ 

Meredith Instruments 108 Okla. 
Midwest Electronics 107 Ralph Bergen 

NRI Schools II 
540 Frontage Road -Suite 339 
Northfield, IL 60093 

Pacific Cable 7 1- 312- 446 -1444 

14 Panavise 25 
Fax 1- 312 -446 -8451 

Parts Express 5 

9 Radio Shack CV2 PACIFIC COAST /Mountain States 
Marvin Green 

16 Renaissance Software 27 5430 Van Nuys Blvd., Suite 316 
Sun Microwave 106 Van Nuys, CA 91401 

17 The Datak Corp 17 
1- 818 -986 -2001 
Fax 1- 818- 986 -2009 

Trans World 108 

Video -Link 107 

22 Viejo Publications 87 

w 
W 
IX 

w 

POPULAR ELECTRONICS 
1989 EDITORIAL INDEX 

FREE COUPON 

Return this FREE coupon together with a No. 10 (business -size) 
envelope on which your name and address appear and to which you 
have affixed a 25 -cent postage stamp and we will send you a copy of 
the POPULAR ELECTRONICS 1989 EDITORIAL INDEX. Send 
your request to: Popular Electronics Annual Index, 500 -B Bi- County 
Blvd., Farmingdale, NY 11735. This is a limited offer so act today! 

THIS FREE OFFER EXPIRES APRIL 30, 1990 
AFTER APRIL 30, 1990 THERE WILL BE 

A $1.00 CHARGE. 

M 
to 
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Electronics Paperback Books 
GREAT PAPERBACKS AT SPECIAL PRICES 

RADIO'S FIRST 

TWO DKAUES 

LI BP173- COMPUTER 
MUSIC PROJECTS 
$6.95. Shows how to use 
pur dome computer to 
produce electronic music. 
Many cou is Mostly jar. 
gon 

LI BP233 -ELEC- PCP103- PRACTICAL 
IRONIC HOBBYISTS MIDI HANDBOOK .. 

HANDBOOK $9.95. $9.95. Explains what 
Single source of easily MIDI (Ore Musical 
located info that the elec- Dgital Interlace) can do 
Iranico hobbyist needs in and hew pan pun i1 

ho day -to-day pursuit of to wear R 
this fascinating hobby dnxn 

machOS machines. sequencers. 
mixers. guitars and 
computer music. 

CJ RFID-- RADIO'S 
FIRST TWO DECADES 
... $3.50. This story d 
radio's early days 
mreading. e 

-gapng 
transmitters, KDKAS 
beginnings. and much 
mions 

tpygítal 
A TD 

I 1 PCP102- 
INTRODUCING 
DIGITAL AUDIO .... 
$9.95. CD. DAT, and 
samping. What is 
involved in the dgnal 
pan of audm signals. 
Principles and practices 
of dgital audio 
techniques 

I 1BP195- 
INTRODUCTION TO 
SATELLITE TV $9.95. 
A definitive inlroductlon to 
the subject wntten for the 
professional engineer. 
electronics en5USlasl. or 
odors rs who want to know 

re below they buy. 9 x 

10 in 

H TELE-THE INVEN- 
TION OF TELEVISION 
..... $9.95. Everything pu 

ver learned about tele 
visan from its start as a 

dream in the 1000'5 to the 
promise of tomorrow 

Li 80239-GETTING 
THE MOST FROM YOUR 
MUTLIMETER..... $5.95. 
Covers bases of analog 
and dgnal meters. 
Methods of component 
testing (includes 
tran50lprs Mynstors 
ressler5, capacitors end 
other active and passe 
devices. 

DIGAL 
LOGIC GATES 

AND FUP4UIPS 

ut 
PCP107- DIGITAL 

LOGIC GATES 8 FLIP 
FLOPS $10.00. What 
they do and how to use 
them. You'll probably 
never need another book 
on this subject 
1 1 9P130 -MICRO IN- 
TERFACING 
CIRCUITS -BOOK 1 

$5.75. Practical add -ons 
transform your computer 
into control . measure 
rteI equipment 

BP143 -INTRO TO 
PROGRAMMING THE 
ATARI 800800 XL 
$5.95. Perlent comple- 
ment to the Nan users 
manual. Even shows how 
to use animated graphics. 

[i BRIM-MICRO IN- 
TERFACING 
CIRCUITS -BOOK 2 

$5.75. Inledacng sound 
and speech generalists. 
temperature and oplltal 
sensors. motor control- 
lers, and more. 

Waft 

Mew W N,AP 
Slememele 
erePsee 

PC P106 --SYN- 
THESIZERS FOR 
MUSICIANS $10.00. 
Covers principles of mod- 
ern synthesis-linear 
arithmetic, phase distor- 
tion, frequency 
modulation, sampling. 

l BP104-ELEC- 
IRONIC SCIENCE 
PROJECTS $5.75. 
Single to Complex. a 

strongly scientific sientitMfc flavor 

: e`r."kwwi.e *NM 

BP127 -HO9 TO DE- 
SIGN ELECTRONIC 
PROJECTS $5.75. 
How to use standard dr- 
aw elements to make 
custom electrons. 1051 

Bots. 

I 1 BP92 -- CRYSTAL 
SET CONSTRUCTION 

$5.50. A variety of 
crystal redo receivers for 
Me experimenter and 
hrobbyost. 

f7 BP248 -TEST 
EQUIPMENT CON- 

Details the construction 
of simple. inexpensive, 
pt extremely useful lest 
equipment. 10 different 
instruments are included. 

PCP104- 
ELECTRONICS BUILD 
AND LEARN $9.95; starts 
off with construction details 
of a circuit demonstrator 
and shows a variety of 
circuits for experimenters 

Second Bo. of 
0,00010 
ProFxts 

BRIM-MODERN 
OP-AMP PROJECTS ..... 

$6.66. Includes a Slide 
Tuner AF Signal Gen 
Mike Pre -amp, Scratch 
Fee and much now 

MO-ELEC. 
TRONIC SYNTHESISER 
CONSTRUCTION 
$5.95. Shows how to 
build a mioncohonac syn- 
thesizer, section by 
section. Replaces 13P81. 

RADIO -100 RADIO 
HOOKUPS $3.00. 
Wonderful repent of this 
1924 boat that presents 
100 schematics of radio 
Circuits of that era. The 
antique radio lover will 
label this one a "must 
own' book 

i wet 
Ya1FrrY feat 

li 
u 130152 -iNTRO TO 
2-80 MACHINE COOS 

$5.95. Speed up your 
programs They may be 
harder to wile, but M5 
worth learning how. 
Some demo pogroms 
are included. 

wet 

LI BP1OS-ANTENNA 
PROJECTS ..... $5.50. 
Practical radio antenna 
designs Met deliver good 
performance and are rel- 
atively simple and 
inexpensive to build. 

FIeceonac 
Ow 

Gaybui C s' íwi 

9 
80198 -AN INTRO- 

DUCTION TO ANTENNA 
THEORY $6.95 
Basic concepts relevant Io 
receovong and transmitting 
antennas 

Quality Paperbacks 
wows 
Dfolgn sad00. 
Your own PCB w 

Bloown 

Pre.. 

El BRIM-HOW TO 
GET YOUR ELEC 
IRONIC PROJECTS 
WORKI OG ..... $5.75. 
How to end the tau IS in 
your prefects. repo r them 
and get them work 0g 

Illeelowee 

NR- 

13P21-DESIGN 8 
MAKE YOUR OWN PC 
BOARDS $5.75. Ev- 
eythwy you need to 
know before you make 
printed-000 k boards for 
your protects. 

An nirodociwa 
bvawaaCoro and 
sncmwry tkom, 

EFE: 

4 r. 
I I 80258- -INTRO TO I I BPi l' NTERNA- 
LOUDSPEAKERS AND EN- TIONAL TRANSISTOR 
CLOSURE DESIGN EQUIVALENTS ..... 
$5.95. Explore all the aspects 97.50. Locates possible 
of speaker design including substilules tor a popular 
speakers, enclosures. and userorienled selection of 
crossovers. Wind up with a rrotlarn transistors Jape- 
description of a slate -of -the- nese. European and 
an speaker system. American hypes. 

orea e -rices 
paaYewc Tkiwr 

1 
4118 

ELECTRONICSV 
BUILD AND 

LEARN M 
F 

.14l Ai 
1 809-- SECOND 

BOOK FOR CMOS IC 
PROJECTS $5.50. 
MsSsILn lors. amplifiers, 
01950má 6 gales, special 
&avse. 'mimeo reac- 
tion borer, simple 
Oloetmek organ, and 
MOM 

L 

BP62 -MIDI PROJ- 
ECTS $6.95. Details 
of how to interface many 
popular home computers 
with MIDI musk systems. 

M 

TN NMI. AA_ Send 

7 80144-FURTHER 
LI ' EC- 

PRACTICAL ELECTRONICS 
THE CIRCUITS FOR 

CALCULATIONS AND 
THE COMROTER CON - 

FORMULAE $9.00. 
T1gL OF ROBOTS 

Companion volume to 
$7.50. o and circuits 

BP53. Book carriers on 
br interlacing 8e oom- 

with new data not found and 
n saner edition. 450 page.. 

notes end sarleas. 

L PCP105-MAKE 
MONEY FROM HOME 
RECORDING ..... $10.00. 
For recording enthusiasts 

nd musicians. Packed 
with money making 
Ideas 

fl BP25 -25 SIMPLE 
AMATEUR BAND AN- 
TENNAS $5.50. All 
kinds of antennas for all 
kinds of amateur radio 
reception 

00 to 

d beraiJ® 

4 

BP17- PRACTICAL 
ELECTRONIC BUILD- 
ING BLOCKS. Book 1 

.... $5.75. Build Me 
docks and Men combone 
there to form 050051 any 
custom prole.) of your 
choice. 
Cl BP77- MICRO- 
PROCESSING 
SYSTEMS AND CIR- 
CUITS ..... $5.95. Guide 
to the elements of nacm- 
prOLBSSIng systems. 
Teaches all the undo. 
menials 

LI BP65- SINGLE IC 
PROJECTS ...- $5.75. 
All projects in mis book 
are based on one IC and 
are simple lo construct 
Great way to gel started 

th IC'S. 

U BP49-POPULAR 
ELECTRONIC PROJ- 
ECTS $5.96. A 
collection of a wale range 
of electronic projects and 
circles Ion the expert- 
mane 

CHECK OFF 

THE BOOKS YOU WANT 

ELECTRONIC TECHNOLOGY TODAY INC. 
P0. Box 240, Massapequa Park, NY 11762 -0240 

Name 

Add( ,ss 

City State Zip 

P-190 

SHIPPING CHARGES IN 
USA AND CANADA 

$0.01 to $5.00 ... 51.25 
$5.01 to 10.00 ... $2.00 
$10.01 to $20.00 .$3.00 
$20.01 to $30.00 .$4.00 
$30.01 to $40.00 $5.00 
$40.01 to $50.00 . $6.00 
$50.01 and above .$7.50 

LI BP97-IC PROJ- 
ECTS FOR BEGINNERS 

pecially for Me less 
experienced experi- 
menter. Complete pons 
layouts and aft g di- 
agrams. 

C BP280- CONCISE 
INTRO TO OS /2 
$5.95. Loam how the 
OS/2 operating system is 
structured and how to 
use it effectively Written 
with Me non -expert busy 
person in mind. 

80118- PRACTICAL 
ELECTRONIC BUILD- 
ING BLOCKS. Book 2 

$5.75. Amplifiers for 
all kinds to add to de 
circuits from Book 1 d 
this series 

BP66-NOW TO 
GET YOUR COMPUTER 
PROGRAMS RUNNING 
.... $5.95. Have you ever 
written your own pro - 
grams only to find that 
Noy do not work, This 
book shows you how to 
find emirs. 

BRIO-POPULAR 
ELECTRONIC CIR- 
CUITS. Book 1 .... $5.95. 
More recuits for hoD- 
bytsts. Audio. rado. lest. 

. household and 
MOM 

L. BPI6- POPULAR 
ELECTRONIC CIR- 
CUITS. Book 2 
$5.95. More useful tar. 

its None of Meese 
pros duplicate those 
in Book t d this series. 

SORRY, No orders accepted Number of books ordered 
outside of USA and Canada 

Total price of merchandise $ 

Sales Tax (New York State Residents only) S 

Shipping (see chart) S 

All payments must 
Total Enclosed S 

be In U.S. funds 
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uniden° 
$12,000,000 
Scanner Sale 

Uniden Corporation of America has pur- 
chased the consumer products line of Re- 
gency Electronics Inc. for $12,000,000. To 
celebrate this purchase, we're having our 
largest scanner sale in history! Use the 
coupon in this ad for big savings. Hurry...offer 
ends February 28, 1990. 

** *MONEYSAVING COUPON * ** 
Get special savings on the scanners 
listed in this coupon. This coupon must 
be included with your prepaid order. 
Credit cards, personal checks and quan- 
tity discounts are excluded from this 
otter Offer valid only on prepaid orders 
mailed directly to Communications Elec- 
tronics Inc., P.O. Box 1045 -Dept. UNI3, 
Ann Arbor, Michigan 48106 -1045 USA. 
Coupon expires February 28, 1990. 
Coupon may not be used in conjunction 
with any other offer from CEI. Coupon 
may be photocopied. Add $12.00 for 
shipping in the continental U.S.A. 

Regency TS2 -T $259.95 
Regency R1600 -T $239.95 
Regency R1099 -T $99.95 
Regency RH806B -T $419.95 
Regency RH256B -T $294.95 
Bearcat 200XLT -T2 $229.95 
Bearcat 100XLT -T $184.95 
Bearcat 800XLT -T2 $229.95 
Uniden HR2510-T $229.95 
Uniden HR2600 -T $274.95 
Uniden PRO500D -T2 $29.95 

* ** *VALUABLE COUPON * * ** 
Bearcat 760XLT -T 
List price $499.95/CE price $244.95 /SPECIAL 
12 -Band, 100 Channel e Crystalless AC /DC 
Frequencyrange: 29- 54,118 -174, 406 -512, 806 -956 MHz 
Excludes 823.9875-849.0125 and 868.98 75- 894.0125 MHz. 

The Bearcat 760XLT has 100 programmable chan- 
nels organized as five channel banks for easy use, 
and 12 bands of coverage including the 800 MHz. 
band. The Bearcat 760XLT mounts neatly under 
the dash and connects directly to fuse block or 
battery. The unit also has an AC adaptor, flip down 
stand and telescopic antenna for desk top use. 6- 
5/16" W x 1%" H x 73/e" D. Model BC 59OXLT -T is 
a similar version without the 800 MHz. band for 
only $194.95. Order your scanner from CEI today. 

NEW! Regency° Products 
R4030 -T Regency 200 ch. handheld scanner .... $254.95 
84020 -T Regency 100 ch. handheld scanner .... $189.95 
rí4010 -T Regency 10 channe handheld scanner... $114.95 
R1800-TRegency 100 channel mobile scanner ... $244.95 
P200 -T Regency 40 channe CB Mobile $38.95 
P210 -T Regency 40 channe CB Mobile $56.95 
P220 -T Regency 40 channe CB Mobile $79.95 
P300 -T Regency 40 channe SSB CB Mobile $137.95 
P400-T Regency 40 channe SSB CB Base $174.95 
PRI00 -T Regency visor mount radar detector $54.95 
PRt 1 Ö-T Regency "Passport" size radar detector ... $114.95 
PRI 20 -T Regency "micro" size radar detector.... $144.95 
MP5100XL- TRegency40 Ch. manne transceiver... $139.95 
M P551 OX L -T Regen cy 60 Ch. marine transceiver... $159.95 
M P8000X L -T Regency 60 Ch. marine transceiver... $209.95 
MP2000XL -T Regency handheld marine trans $189.95 

Regency° RH256B -T 
List price $799.95/CE price $299.95 /SPECIAL 
16 Channel 25 Watt Transceiver Priority 
The Regency RH256B is a sixteen-channel VHF and 
mobile transceiver designed to cover any frequency 
between 150 to 162 MHz. Since this radio is 
synthesized, no expensive crystals are needed to 
store up to 16 frequencies without battery backup. 
All radios come with CTCSS tone and scanning 
capabilities. A monitor and night/day switch is also 
standard. This transceiver even has a priority func- 
tion. The RH256 makes an ideal radio for any police 
or fire department volunteer because of its low cost 
and high performance. A 60 Watt VHF 150-162 
MHz. version called the RH606B -T is available 
for $429.95. A UHF 15 watt, 16 channel version of 
this radio called the RU156B -T is also available 
and covers 450-482 MHz. but the cost is $454.95. 
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* ** Uniden CB Radios * ** 
The Uniden line of Citizens Band Radio transceivers is 
styled to compliment other mobile audio equipment. 
Uniden CB radios are so reliable that they have a two 
year limited warranty. From the feature packed PRO 
810E to the 310E handheld, there is no better Citizens 
Band radio on the market today. 
PRO310E -T Uniden 40 Ch. Portable /Mobile CB... $83.95 
PRO330E -T Uniden 40 Ch. Remote mount CB... $104.95 
PRO500DT Uniden 40 Channel CB Mobile $38.95 
KARATE -T Uniden 40 channel rescue radio $53.95 
GRANT -T Uniden 40 channel SSB CB mobile.... $166.95 
MADISON -T Uniden 40 channel SSB CB base... $244.95 
PC122 -T Uniden 40 channel SSB CB mobile $119.95 
PRO51 OXL -T Uniden 40 channel CB Mobile $38.95 
PRO520XL -T Uniden 40 channel CB Mobile $56.95 
PRO53OXL -T Uniden 40 channel CB Mobile $79.95 
PRO540E -T Uniden 40 channel CB Mobile $97.95 
PRO840E -T Uniden 40 channel SSB CB Mobile ... $137.95 
PRO710E -T Uniden 40 channel CB Base $119.95 
PRO810E -T Uniden 40 channel SSB CB Base ... $174.95 

***Uniden Radar Detectors*** 
Buy the finest Uniden radar detectors from CEI today. 
TALKER -T2 Uniden talking radar detector $144.95 
RD7 -T Uniden visor mount radar detector $99.95 
RD9 -T Uniden "Passport" size radar detector .... $114.95 
RD9XL -T Uniden "micro" size radar detector $144.95 
RD25 -T Uniden visor mount radar detector $54.95 
RD500 -T Uniden visor mount radar detector $74.95 

Bearcat® 200XLT-T 
List price $509.95/CE price $239.95 /SPECIAL 
12 -Band, 200 Channel 800 MHz. Handheld 
Search Limit Hold Priority Lockout 
Frequency range: 29 -54, 118 -174, 406-512, 806-956 MHz. 
Excludes 823.9875- 849.0125 and 868.9875- 894.0125 MHz. 
The Bearcat 200XLT sets a new standard for hand- 
held scanners in performance and dependability. 
This full featured unit has 200 programmable 
channels with 10 scanning banks and 12 band 
coverage. If you want a very similar model without 
the 800 MHz. band and 100 channels, order the 
BC 100XLT -T for only $189.95. Includes antenna, 
carrying case with belt loop, ni -cad battery pack, 
AC adapter and earphone. Order your scanner now. 

Bearcat° 8Ó0XLT -T 
List price $549.95/CE price $239.95 /SPECIAL 
12 -Band, 40 Channel No- crystal scanner 
Priority control Search/Scan AC /DC 
Bands: 29 -54, 118 -174, 406 -512, 806-912 MHz 
Excludes 823.9875-849.0125 and 868.9875 -894.0125 MHz. 
The Uniden 800XLT receives 40 channels in two banks. 
Scans 15 channels per second. Size 91/4" x 41/2" x 12' ." 
If you do not need the 800 MHz. band, a similar model 
called the BC 210XLT -T is available for $178.95. 

Bearcat° 145XL -T 
List price $189.95/CE price $94.95 /SPECIAL 
10 -Band, 16 Channel No- crystal scanner 
Priority control Weather search AC /DC 
Bands: 2J -64, 136-174, 406-512 MHz. 
The Bearcat 145XL is a 16 channel, programmable 
scanner covering ten frequency bands. The unit features 
a built -in delay function that adds a three second delay 
on all channels to prevent missed transmissions. A 
mobile version called the BC580XLT -T featuring pri- 
ority, weather search, channel lockout and more is 
available for $94.95. CEI's package price includes 
mobile mounting bracket and mobile power cord. 

President° HR2510 -T 
List price $499.95/CE price 5239.95 /SPECIAL 
10 Meter Mobile Transceiver Digital VFO 
Full Band Coverage Ali-Mode Operation 
Backlit liquid crystal display Auto Squelch 
RIT Preprogrammed 10 KHz. Channels 
Frequency Coverage: 28.0000 MHz to 29.6999 MHz. 
The President HR2510 Mobile 10 Meter Transceiver 
made by Uniden, has everything you need for 
amateur radio communications. Up to 25 Watt PEP 
USB /LSB and 26 Watt CW mode. Noise Blanker. 
PA mode. Digital VFO. Built -in S /RF /MOD /SWR 
meter. Channel switch on the microphone, and 
much more! The HR2510 lets you operate AM, FM, 
USB, LSB or CW. The digitally synthesized frequen- 
cy control gives you maximum stability and you 
may choose either pre -programmed 10 KHz. chan- 
nel steps, or use the built -in VFO for steps down to 
100 Hz. There's also RIT (Receiver Incremental 
Tuning) to give you perfectly tuned signals. With 
receive scanning, you can scan 50 channels in any 
one of four band segments to find out where the 
action is. Order your HR2510 from CEI today. 

NEW! President° HR2600 -T 
List price $599.95/CE price $299.95 /SPECIAL 
10 Meter Mobile Transceiver New Features 
The new President HR2600 Mobile 10 Meter Trans- 
ceiver is similar to the Uniden HR2510 but now has 
repeater offsets (100 KHz.) and CTCSS encode. 

BC760XLT 
800 MHz. 

mobile scanner 
SPECIAL! 

CIRCLE 10 ON FREE INFORMATION CARD 

* * * uniden Cordless Telephones * * * 
XE750 -T Uniden Cordless Phone with speaker .... $99.95 
XE550 -T Uniden Cordless Phone $79 95 
XE300 -T Uniden Cordless Phone $69 95 

* * * Extended Service Contract * * * 
If you purchase a scanner, CB, radar detector or cordless 
phone from any store in the U.S. or Canada within the last 30 
days, you can get up to three years of extended service 
contract from Warrantee h. This service extension plan begins 
after the manufacturer's warranty expires. Warrantech will 
perform all necessary labor and will not charge for return 
shipping. Extended service contracts are not refundable and 
apply only to the original purchaser. Atwo year extended con- 
tract on a mobile or base scanner is$29.99 and threeyears is 
$39.99. For handheld scanners, 2 years is $59.99 and 3 
years is $79.99. For radar detectors, two years is $29.99. For 
CB radios, 2 years is $39.99. For cordless phones, 3 years is 
$34.99. Order your extended service contract today. 

OTHER RADIOS AND ACCESSORIES 
BC55XLT -T Bearcat 10 channel scanner $114.95 
BC7OXLT -T Bearcat 20 channel scanner $159.95 
BC175XLT -T Bearcat 16 channel scanner $156.95 
R2066 -T Regency 60 channel scanner $149.95 
R1099 -T Regency 45 channel scanner $109.95 
TS2 -T Regency 75 channel scanner $269.95 
UC102-T Regency VHF 2 ch. 1 Watt transceiver... $114.95 
BPS5 -T Regency 16 amp reg. power supply $179.95 
BP205 -T1 NI- Cad batt. pack tor BC200 /BC100XLT . $39.95 
68 -T 1.2 V AA Ni -Cad batteries (set of eight) $17.95 
FBE -T Frequency Directory for Eastern U.S.A. $14.95 
FBW -T Frequency Directory for Western U.S.A.. $14.95 
RFD1 -T Great Lakes Frequency Directory $14.95 
RFD2 -T New England Frequency Directory $14.95 
RFD3 -T Mid Atlantic Frequency Directory $14.95 
RFD4 -T Southeast Frequency Directory $14.35 
RFD5 -T N.W 8 Northern Plains Frequency Dir $14.35 
ASD-T Airplane Scanner Directory $14.95 
SRF -T Survival Radio Frequency Directory $14.95 
TSG-T "Top Secret" Registry of U.S. Govt. Freq $14.95 
TTC-T Tune in on telephone calls $14.95 
CBH -T Big CB Handbook/AM /FM /Freeband $14.95 
TIC- TTechniquesfor Intercepting Communications $14.95 
RAF-T Railroad frequency directory $14.95 
EEC -T Embassy 8 Espionage Communications. $14.95 
CIE -T Covert Intelligence, Elect. Eavesdropping $14.95 
MFF -T Midwest Federal Frequency directory $14.95 
A60-T Magnet mount mobile scanner antenna $35.95 
A70-T Base station scanner antenna $35.95 
AI300 -T 25 MHz. -1.3 GHz Discone antenna $109.95 
USAMM -T Mag mount VHF ant. w/ 12' cable $39.95 
USAK -T 14" hole mount VHF ant. w/ 17' cable $35.95 
Add $4.00 shipping for all accessories ordered at the same time. 
Add $12.00 shipping per radio and $4.00 per antenna. 

BUY WITH CONFIDENCE 
To get the fastest delivery from CBI of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center" Michigan residents please add 4% 
sales tax or supply your tax I.D. number. Written pun 
chase orders are accepted from approved government 
agencies and most well rated firms at a 10% surcharge 
for net 10 billing. All sales are subject to availability, 
acceptance and verification. All sales on accessories 
are final. Prices, terms and specifications are subject to 
change without notice. All pricesare in U.S. dollar's:. Out 
of stock items will be placed on backorder automatically 
unless CEI is instructed differently. A $5.00 additional 
handling fee will be charged for all orders with a 
merchandise total under$50.00. Shipments are F.O.B. 
CEI warehouse in Ann Arbor, Michigan. No COD's. 
Most items listed have a manufacturer's warranty. Free 
copies of warranties on these products are available 
by writing to CEI. Non -certified checks require bank 
clearance. Not responsible for typographical errors. 

Mail orders to: Communications Electron- 
ics" Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $12.00 perscannerforU.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO /FPO delivery, shipping charges are two 
times continental U.S. rates. If you have a 
Discover, Visa, American Express or Master 
Card, you may call and place acredit card order. 
5% surcharge for billing to American Express. 
Order toll -free in the U.S. Dial 800-USA-SCAN. 
In Canada, dial 800 -221 -3475. FAX anytime, 
dial 313 -971 -6000. If you are outside the U.S. 
or in Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center" and CEI logos are trade- 
marks of Communications Electronics Inc. 
Sale dates 9/1/89 - 2/28/90 AD *090189-T 
Copyright® 1989 Communications Electronics Inc. 

For credit card orders call 
1- 800 - USA -SCAN 

MCOMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P.O. Box 1045 Ann Arbor, Michigan 48106-1045 U.S.A. 
For orders call 313 -973 -8888 or FAX 313.971.6000 
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