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A look at the
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Solid-State NSIK III‘IVII

for your computer

Build the
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Function Generator

for testing and troubleshooting
audio equipment
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$3.95 CAN.
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More

More high-performance features.
More advanced measurement capa-
bilities. More of the vital information
you need to troubleshoot even the
toughest problems — with both ana-
log and digital displays.

Meet the latest, greatest member
of our best selling 70 Series || family
— the new Fluke 79 digitz multimeter.

It picks up where the original fam-
ily left off. In fact, it’s a quantum leap
forward — in performance, value and
affordability.

It's got the features you'd expect
from Fluke. Including high resolution.
Fast autoranging. Patented, automatic
Touch Hold®. A quick continuity
beeper. Diode test. Automatic self-
test. Battery-conserving sleep mode.
And it’s just as rugged and reliable as
the rest of the 70 Series Il family.
Easy to operate, too — with one hand.

And thanks to the Fluke 79’s
proprietary new integrated circuit
technology, that’s only the beginning.
When it comes to zeroing in on tough
electrical problems, the Fluke 79
leaves the competition behind:

Frequency: The Fluke 79's built-in frequency
counter lets you measure from below 1 Hz to
over 20 kHz. And while you view frequency on
the digital display, the analog bar graph shows
you AC voltage. So you can see if potentially
hazardous voltage is present.

Fast 63-segment analog bar graph: The Fiuke
79's bargraph moves as fast as the eye can see,
updating at a rate of 40 times per second to
simulate the functionality of an analog needie.
You get the high speed and high resolution you
need to detect peaking, nufling and trending

—=

Capacitance: No need to carry a separate
dedicated capacitance tester; the Fluke 79
measures capacitance from 10 pF to 9989 pF.

The Fluke 79:
Of A Good Thing

0-Ohms range: Our proprietary Lo-Ohms
nction lets you measure resistance as low as
.01 ohms. High noise rejection and a test fead
ero Calibration function make the Fluke 79
deal for detecting smail resistance changes.

SMQQOTHING

Smoothing™: Our exclusive new Smoothing
ode gives you a stable digital readout for
nstable signals — by displaying the running
average of eight readings. No more jitter or
‘digit rattie” due to noisy signals.

FLUUKE 79 SERIES Il MULTIMETER

Get a good thing going: To put
more meter to work for you —ata
price that works for you, too — head
for you nearest Fluke distributor. For
the name of your nearest distributor,
or for more product information, call
1-800-87-FLUKE.

The Fluke 79 comes with a
lyellow holster and patented
Flex-Stand™ — easy to
thang from a door or pipe,
clip onto a belt or tool
kit, or stand at virtually
| any viewing angie.
- There's even storage
u])) space for test leads.

PRESS .
400 ranGE® @D ) S
Fluke 79 Series Il
AUTORANGE, 4001 .
$199
m(TOUCH HOLD) -“- ~ 4000 Count Digital Display (9999 in Hz, capacitance,

and Lo-Ohms)
1 63-segment Analog Bar Graph

vQ

0 3% Basic DC Voltage Accuracy

> Automatic Touch Hold

olster with Flex-Stand

Aulorangmg Manual Ranging

Diode Test Audible Continuity Beeper
A 1000V ===

Frequency Counter to over 20 kHz

Capacitance, 10 pF to 9999 pf

COM

__C_ 750V ~

L0-Ohms Range with Zero Calibration

Smoothing

Pl S

& 700 Hours Battery Life (alkatine)

FUSED

3-Year Warranty

* Suggested U.S. list price

Actual Size

Fluke Corporation P.0. Box 9090. M/S 250E Everett,
WA 98206. ©Copyright 1993. Prices and Specifications
subject to change without notice. Ad No. 00512

FLUKE

CIRCLE 121 ON FREE INFORMATION CARD
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-Spur.

turns your PC info a Spectrum Analyzer

[ZIMini-Circuits®

MINI-SPUR"1.0

SPURIOUS RESPONSES BELOK DESIRED IF LEVEL

78

38

qQ

168

KIXER IYPE : SRA-1

FREQ (MHz) : 8.5-588 P to print display.

RF LEVEL : 8 dBn .15 R to run again.

L0 LEVEL : 7 dBm 3 A T to toggle to LOCUS.
IF LEVEL : -6 dBm 2 <Esc) to return to DOS.

Spof Spuﬁous Signals Eas“y .. Introducing Mini-Spur™ the software simulation program for analysis

. . of system spurious responses. Using actual data on Mini-Circuits mixers,
choose the beST mixer for yourdeS|gn problems spurious signal levels are calculated and then displayed.

- Operation is simple. The user defines the input frequency and power
level, the program then graphically displays the various outputs including
95 all the spurs (up to 10xLO + 10xRF) falling within the user-defined IF filter
bandwidth. As the user tunes the frequency, the output spectrum scrolls
across the screen just like that of a sophisticated spectrum analyzer.
Required hardware; IBM AT or compatible with 640k memory, and
Free...740 page RF/IF EGA or VGA display. Optional, dot matrix, laser printer or plotter.
Designer's Handbook with
purchase of Mini-Spur® program
place order as Designer's Special, DS-1 finding new ways
setting higher standards

So maximize design efficiency... use Mini-Spur™ only from Mini-Circuits.
- - - - ®
Mini-Circuits
WE ACCEPT AMERICAN EXPRESS AND VISA
P.O Box 350166 Brooklyn New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
Distribution Centars NORTH AMERICA 800-654-7949 ¢ 417-335-5935 Fax 417-335-5945 ~ EUROPE 44-252-835094 Fax 44-252-837010

For detailed specs on all Mini-Circuits products refer to ® THOMAS REGISTER Vol. 23 ¢ MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS' 740-pg HANDBOOK. 1
CUSTOM PRODUCT NEEDS.. LetOur Experience Work For You. F167 REV. A

MON SOIUON03|T ‘$661 [dY
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Nofice any drffer

between these two

‘ R BeK--PRECIS 10N HIGH-PRICED
' sem ooeew | EOMERVSEFEDY POWER SUPPLY

B&K-PRECISION power supplies cost less than other Start saving cash on your next power supply purchase.
power supplies you may be used to buying, but to your circuits Compare features, performance and price and you'll choose
they look identical. Your circuit will see only the same pure, B&K-PRECISION. For a free Power Supply Selection Guide
clean DC power that comes from the high-priced lines. You'll or immediate delivery, contact your local distributor or

see the savings. B&K-PRECISION.

B&K-PRECISION builds DC power supplies for most bench appli-
cations requiring up to 10 amps. All are fully regulated with excel-
lent ripple and noise characteristics. Some models feature digital

metering, multiple outputs, tracking and constant current operation.

—

moeer TAIPLE OUTPUL DC POWER SuPPLY

1

2 — 1
2

L
-

Front row left to right: Model 1660 Triple Output $649, \ w NESIIINTY
Model 1610 0-30VDC, 1A $229, MAXTEC INTERNATIONAL CORP.
Model 1630 O-}OV, 3A $315, Model 1635 O-30V, 3A $380 Domestic and International Sales

Back row top: Model 1651 Triple Qutput $429; 8470 W. Cortland St., Chicago, IL B0B35
NEW Model 1686 3-15V, 12A $199. CIRCLE 77 ON FREE INFORMATION CARD 312-888-1448 ¢ FAX: 312-794-8740
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Electronics

Vol. 65 No. 4

41 BUILD THE AUDIO WIZARD TEST GENERATOR
Find a spot on your workbench for this function generator
so you can test audio equipment.

John Wannamaker

49 SOLID-STATE DISK DRIVE
Add a bootable RAM drive to your PC.
Mark Hatten

62 PC-BASED RF SIGNAL GENERATOR
Build our 2-GHZ RF signal generator.
Dan Doberstein

75 CATCH AN APRIL FOOL!
The electronic Screamer will catch him red-handed.
Klaus Spies

33 THE NEW AGE OF SATELLITETV
The DSS Digital Satellite System could change the way you view TV.
Brian C. Fenton

65 POWER AMPLIFIERS
Put audio power amplifiers to work in your circuit designs.
Ray Marston

77 NATIONAL ELECTRONICS TECHNICIANS DAY
ISCET certification could boost your career!

DEPARTMENTS AND MORE

85 HARDWARE HACKER
The fundamentals of SCSI
communication, and more.
Don Lancaster

96 AUDIO UPDATE
Collecting old audio test
equipment.

Larry Klein

98 COMPUTER
CONNECTIONS
1993 in review.
Jeff Holtzman

8 VIDEO NEWS
What's new in this fast-
changing field.

David Lachenbruch

16 EQUIPMENT REPORTS
Elenco Model SM200
Decision Maker Kit.

24 DRAWING BOARD
Why build a tachometer?
Robert Grossblatt

PAGE 49

CATCHIANFARRIROUU

e bt

omnnart o page 3

PAGE 75

106 Advertising Sales
Offices

106 Advertising Index
101 Buyer’'s Mart
12 Letters
26 New Lit
20 New Products
10 Q&A
6 What's News
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& Electronics Now, April 1994

Nothing on TV? Not for long!
Thomson Consumer Electronics'
Digital Satellite System could bring
to the masses the picture and sound
quality that previously could be
achieved only by installing an 8- to
12-foot dish antenna. DSS requires
only an 18-inch dish and a set-top
integrated receiver/decoder. Two
high-powered satellites will deliver

- w

ik D T up to 150 channels of programming,
- : o including such services as HBO,

i o
S, W Cinemax, CNN, ESPN, and the Dis-
- st } i il
| g R ney Channel, as well as pay-per-
ke iy view movies and live sports and
o e = concert events. To find out how DSS

' ’ » could change the way you view TV,

turn to page 33.

THE MAY ISSUE
GOES ON SALE
APRIL 5.

DESIGNING WITH PROGRAMMABLE LOGIC
A look at the advantages of PLD’s.

BUILD A LOW-COST PLD PROGRAMMER
Get started using programmable devices today!

BUILD AN AM POWER LOOP ANTENNA
Pull in stations you never dreamed possible.

As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products,
techniques and scientific and technological developments. Because of possible variances in the quality and condition of
materials and workmanship used by readers, ELEgTRONICS NOW disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry described in ELECTRONICS NOW may relate to or be covered by U.S. patents,
ELECTRONICS N disclaims any liability for the infringement of such patents by the making, using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney.

ELECTRONICS NOW, (ISSN 1067-9294) Agril 1994. Published monthly by Gemsback Publications, Inc., 500-B Bi-County
Boulevard, Farmingdale, NY 11735. Second-Class Postage paid at Farmingdale, NY and additional mailing offices. Canada Post
IPM Agreement No. 334103, authorized at Mississauga, Canada. One-year subscription rate U.S.A. and possessions $18.97,
Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No. R125166280), all other countries $28.97. All
subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. bank. Single
copies $3.50. © 1994 gy Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder, CO 80321-5115.
A stamped self-addressed envelope must accompany alt submitted manuscripts and/or artwork or photographs if their return is

desired shouid they be rejected. We discl any responsibility for the loss or damage of manuscripts and/or artwork or
photographs while in our possession or otherwise.

wwWw americanradiohistorv com
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Communications,
Test & Suwveillcance
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Further e Better ¢ Faster
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ras mrp oS ca
B aonvas

Model 3000A $329.

Worlds most highly advanced hand held

counter.

 Digital Filter: Reduces false counts

no loss of sensitivity

* Digital Auto Capture - auto hold &
store; works even near strong RF Fields

* Stores and recalls frequencies

* 5-6 hour battery operation

o Fast - 250 million counts per second
for high resolution - 250 MHz direct
count

* 10 Hz to 3 GHz

» Ultra sensitive bargraph w/ 16 segment
dis Ia?/

* Multi-Function Counter with
frequency, Period, Ratio and Time
Interval

» Optional + .2 PPM TCXO- $100.

Model M1

Full Range Pocket Sized Counter

¢ Digital Filter

 Digital Auto Capture - Auto Hold
» Stores & Recalis Frequencies

® 4-5 hr. battery operation

10 Hz to 2.8 GHz

¢ 10 digit LCD with EL backlight

$229.

Model 8040 $679.

Multi-Function Bench/Portable Counter
Measures Frequency Period, Ratio, Time
Interval and Average.
o Digital Filtering to eliminate false counts
o Auto Capture/Auto Hold
* 16 Segment Signal Strength Bargraph
® Dual 50 OHm and 1 Meg OHm input
amplifiers with AC/DC Coupling,
+ Polarity, Triggers Level Adj., Low Pass
Filter and Attenuator
o 05PPM, 0-50°C Ovensized Time
Base Option
* Intzmal/External Clock Input
» RS-939 Serial Computer Interface

CIRCLE 181 ON FREE INFORMATION CARD
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o Electronics Now, April 1994

A review of the latest happenings in electronics.

Bipolar lithium battery
doubles laptop computer
operating time

The first practical bipolar lithium-
jon battery suitable for powering
laptop computers and other porta-
ble electronic products has been an-
nounced by Yardney Technical
Products Inc., Pawcatuck, CT. Yard-
ney says its electrochemical system
offers better performance and lon-
ger life than conventional nickel-
cadmium and monopolar lithium re-
chargeable batteries.

The company reports that its bi-
polar lithium-ion battery will power a
typical laptop computer for six-to-
eight hours per charge. This com-
pares with the three-to-four hour
limit expected of nickel-cadmium
batteries.

The Yardney battery has a micro-
porous separator between thin
positive and negative electrodes in
a multicell assembly that the com-
pany says provides short current
paths through the stack rather than
across the surface of each elec-
trode. This, it claims, minimizes re-
sistance losses along or across
electrodes. Self-heating, a re-
sponse that can limit useful life in
monopolar lithium-ion cells is said to
be reduced.

NESDA Challenges U.S.
Copyright Act

The National Electronics Service
Dealers Association (NESDA) has
come to the aid of Peak Computer
Corporation in its legal battle with
MAI Systems Inc.

NESDA and its associated organ-
izations filed a friend-of-the-court
brief in Washington DC last
November on behalf of Peak which
has been sued by MAI Systems for
alleged violations of the U.S.
Copyright Act.

MAI says the software which op-
erates its computers is licensed
only to the owners of those comput-
ers, and only licensed owners
should be allowed to turn them on.

PERFORMANCE CHARACTERISTICS OF RECHARGEABLE BAT TERIES

e B

i

oo de s ke B0 o1 Yardney | Yendney
Nickel- | Nickel-Melal | Lithlum-lon | Lithivm-lon
»  Gharacteristics Lead-Acid | Cadmium; Hydride Monopolar | Bipolar
Call Voltage 20 12 oot 36 38
EnergyDensty (Wh) | 85 | 0. 1 20~ | 200 20 |
- Specific Enargy {Wh/Kg) 30 40 e} 100 120
Cycle Lif <600 % | =500 >500« >1200 51200
* Self Discharge (%/ma) <5 o B =2 <2
Power Density (Wil G ose E A E
2 Speiific Fower {(W/Kg) G E A E
I ¥ - PR i
e Ky, » P=Avarage T - EaExgelian

Its suit charges that Peak and other
service companies are breaking the
law by turning on the computers for
service.

Two lower courts agreed with
MAI that by turning on a computer a
“copy” of the operating program is
made in the computer’'s RAM. This,
MAI says, violates Sec. 117 of the
U.S. Copyright Act.

NESDA believes that if the ruling
is allowed to stand, manufacturers
of such products as appliances, au-
dio and video equipment, and heat-
ing and air-conditioning controls
could claim a similar exclusive right
to their “intellectual property.” Ac-
cording to NESDA Executive Direc-
tor Clyde Nabors, *NESDA has no
choice but to oppose” the lower
court’s ruling, which he views as
“another of a long string of thinly-
veiled attempts by some manufac-
turers to eliminate competition from
independent service [organiza-
tionsl.”

The NESDA brief challenges the
ruling on several points of law. In its
brief, NESDA referenced a previous
Supreme Court ruling that con-
cluded that a market for the service
of a product exists after the sale of
the product. In effect, the Court said
that even if a manufacturer does not
monopolize the sale of its product, it
can still be charged with illegally try-
ing to monopolize the service of
those products.

AAAAAAAAAAAA iranradiohistorv com

The NESDA brief, entitled the
“Service Industry Signal,” is being
filed by attorney Ron Katz of the
San Francisco office of Coudert
Brothers, a New York law firm. To
recover the cost of the brief as well
as the cost of future "signals” from
the service industry, NESDA has re-
quested contributions to the
"S.1.S." legal defense fund from
concerned service dealers and
technicians. The contributions are
to be sent to the SIS Fund, c/o
NESDA, 2708 West Berry Street,
Fort Worth, TX 76109.

Optical filter speeds natural-
gas detection

The Gas Research Institute is
supporting the development of a
natural-gas pipeline monitoring sys-
tem by Westinghouse Electric Cor
poration. The work being done at
the Westinghouse Science & Tech-
nology Center in Pittsburgh. A sur-
vey vehicle was fitted with a gas
detection system based on an elec-
tro-optic crystal filter. The system
promises reliable leak detection at
speeds five to ten times faster than
are possible from existing leak-de-
tection vehicles.

Existing systems are based on a
flame-ionization detector that re-
sponds to combustible gas in air
samples continuously drawn into
the vehicle through ground-level in-

Continued on page 84
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Bulld Your Own ‘]

iV, g

4139H  $27.95
Hardcover

¢ Deslgning, Building
and Testing Your
Own Speaker System

WITH PROJECES
3374P $16.95

designing and bulldlng

ELECTRONIC FILTERS
DELUXE EDITION

includes 13 progects

+ﬂ"

3887H $26.95
Hardcover

Home Remote-Control
& Automation Projects
FEATURING 77
STEP-BY-STEP
ILLUSTRATED
PROJECTS
Second Edmon }

3765P $19.95
—1- —
ROBOT BUILDER’S

INEXPENSIVE
ROBOTICS PROJECTS

Ccomom uerena

2800P $17.95

L.

GUIDE TO

upd
U]
I ob‘ 1“c,

© 3550H-XX $34.95

REPAIRING

MAJOR HOME =

APPLIANCES ’ \to

4061P $9.95 3258P $19.95
TV REPAIR | i
ror BEGINNERS

EDITION

FOURTH

] COOKBOOK

3627P b
Counts as 2/Hardcover $19.95

TROUBLESHQOTING
AND REPAIRING

SOLID STATE TVs
Second Edition

3700H-XX $36.95

P o
1G03EmS17:95 Counts as 2/Hardcover

Select any 5 books

for
only

o
(values to $119.75)

when you join the Electronics Book Club®

= PRACTICAL
MICROWAVE TROUBLESHOOTING |

GVEN REPAIR Advanced
 SECOND EDITION Video Analyzer |

(o] [a]

3457P $19.95 4358P $24.95

BEGINNER'S
GUIDE TO
READING

SCHEMATICS

SECOND EDITION

Ready-to-Buitd
Telephone
Enhancements

4362P $16.95

3632P $10.95

‘As a member of
‘the Electronics Book Club ...

. you'll enjoy receiving Club bulletins every 3-4 weeks con-
tamlng exciting offers on the latest books in the field at savings
of up to 50% off regular publishers’ prices. If you want the Main
‘Selection do nothing and it will be shipped automatically. If you
‘want another book, or no book at all, simply return the reply
Sorm to us by the date specitied. You'll always have at least 10
days to decide. And you'll be eligible for FREE BOOKS through
our Bonus Book Program. Your only obligation is to purchase
3 more books during the next 12 months, after which you may
cancel your membership at any time.

Publishers' prices shown. All books are softcover unless otherwise noted. If you select
a book that counts as 2 choices, wite the book number in one box and XX in the

aext, If you seiect a Counts as 3 choice, write the book number in one box and XXX
in the next 2 boxes. A shipplng/handing charge & sales tax will be added to ail orders.

©1994 EBC

i coupon is missing, write to:
Etectronics Book Club, Biue Ridge Summit, PA 17294-0810

Your most complete and

comprehensive source for
the finest electronics books

e qcTadan

Al Troubleshooting
COMPUTER & Repalring o~
TECHNICIAN'S
| HANDBOOK

How to Read
Electronic Circuit
Diagrams

i

3777TH-XX $32.95

A279P-XX  $24.95
Counts as 2/Hardcover

Counts as 2

2790P $15.95

Build Your Own ENCYCLOPEDI OF
386/3868X Computible ELECTRONIC u

And Save 4 Bundle CIRCUITS
o onst ]
T g g e o

ELECTRONIC

MEASUREMENTS "~
& TESTING o o puv puw puw pui
JENCRETS S T g g o gz i

1938H-XXX $60.00
Counts as 3/Hardcover

003961H XX $40.00
Counts as 2/Hardcover

4089P $18.95

4227P $14.95

Electronics
=Book Club’ s Ridge Summit, PA 17294-0810
YES! Please send me the books listed below, billing me for just $4.95 plus ship-
ping/handling & tax. Enroll me as a member of the Electronics Book Club accord-
ing to the terms outlined in this ad. If not satisfied, | may return the books within
10 days without obligation and have my membership cancelled.

WiAR l ]

If you select a book that counts as 2 choices, write the book number in one box and XX in the next.
It you select a Counts as 3 choice, write the book number in one box and XXX in the next 2 boxes.

Name -

Address

City/State _ _ —

Zip Phone - —
Valid for new members onty, subject ta acceptance by EBC. Canada must remit in U.S. funds drawn on U.S. banks. Applicants
outside the U.S. and Canada wlll receive special ordering instructions. All books are softcover uniess otherwise noted.
Publishers’ prices shown. A shipping/handiing charge & sales tax will be added to all orders.
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®  Electronics Now, April 1994

VIDED NEWS | .

Whats new in the fast-changing video industry.

® Satellite power. While the ca-
ble and telephone companies talk
about the digital superhighway, the
first high-powered digital satellite

| system—oprojected eventually to of-

fer 150 channels—is preparing for

sale of receivers and programming |

to the general public this spring.
(See separate article on page 33 of
this issue.)

Receivers and 18-inch dishes—
suitable for mounting on window
ledges or rooftops—initially will be

| sold to the public through mass-

market dealers including Sears and
Circuit City. The Digital Satellite
System (DSS) receivers will be of-
fered at $700 (S900 for a multi-TV.

| system) along with separately-

priced subscription program pack-
ages. The Digital Satellite System,
using a Hughes satellite, is sched-
uled to offer 55 channels at the
start, increasing to about 150 chan-

| nels when the second bird is

launched by this summer.

Two companies will offer program
packages, consisting for the most
part of cable programming and vid-
eo-on-demand movies. DirecTv and

| U.S. Satellite Broadcasting (USSB) |

both use the same standards and

| emanate from the same satellite. It |

will be the first digital-video program
service available to the general pub-
lic, and it will include what is claimed
to be CD-quality audio. Program-
ming will be digitally compressed for
transmission and decompressed at
the receiver. Initially, RCA will have
the exclusive right to sell receivers,

i but Sony has received a license to

become the second source for
these receivers when RCA's ex-
clusivity ends.

® Commercial killer. The idea

| of eliminating commercials when

taping TV shows has been tried
many times with little success.
Some efforts have resulted in taping
only the commercials and killing the
rest of the program. A new system,
due on the market shortly, seems to

DAVID LACHENBRUCH

I
offer a foolproof way to watch pro- | of programs stored on the cassette |

grams and skip the blurbs. The in-
vention by Jerry Iggulden, called
“Commercial Free,” will first be
marketed by Arista Technology as
an add-on recording accessory un-
der the name “Commercial Brake™
at about $200, and later the system
is expected to be built into some
VCRs.

Commercial Free uses sophisti-
cated microprocessor technology.
The entire program, commercials
and all, is recorded on the tape. The
electronic brain in Commercial Free
keeps track of commercial
“clues’—periods when sound and
video are cut off momentarily. It puts
invisible and inaudible signals on the
tape to denote these clues. When
the program has been recorded, the
device inspects that program
“map” and notes where clusters of
regular short intervals are located.
On playback, it instructs the record-
er when to go into fast-forward,
skipping through the commercials.
The screen turns a blank blue during
those intervals, which reduces the
time watching commercials from
minutes to mere seconds of fast-
forwarding.

® Index Plus. Another VCR
gadget—this one developed by
Gemstar Development, which in-
vented the VCR Plus video-pro-
gramming system—promises to
help you keep track of your tapes.
Gemstar currently is showing VCR
manufacturers its “Index Plus,”
which uses program identification
material transmitted by TV stations
and cable networks under the re-
cently authorized extended data
service (EDS) rules. The EDS rules
set aside the second field of Line 21
of the vertical blanking interval for
various services, including ex-
tended closed captions.

Index Plus captures the program
identification signals transmitted by
the stations during home taping
and, upon demand, can display a list

that is in the recorder. Using a re- |
mote control, the viewer can select |
the desired program and the VCR
will fast forward or reverse to that |
program—no counter or time num-
bers are required. In addition, the |
system remembers all the pro-
grams recorded using the EDS sig-
nal and can display a list of them,
identifying which cassette—by in-
dex number—contains each listed
program.

| ® Video-game war. Almost

every week seems to bring a new |
entry in the TV-based interactive
market, still keyed mainly to games.

| Last year, Nintendo's supremacy |

was challenged by Sega, which
made a significant dent in the car- |
tridge-based game field. Both com- :
panies have CD-based games as
well. Atari recently introduced the |
Jaguar cartridge game. More elabo- |
rate CD-based systems for games |
as well as educational and other en-
tertainment uses include CD-l by
Philips, which is expected to gain |
new adherence this year, and 3DO, |

| currently being marketed by Pana- |

| tems, and there was frantic activity

sonic but with AT&T and Sanyo ex-
pected to offer their own versions
soon. JVC has introduced a player
called “X'Eye," which is compatible
with Sega's cartridge and CD-
based systems. Other video-game
systems are yet to be developed,
along with interactive long-distance
game systems, to be offered to cus-
tomers by both cable-TV and tele-
phone companies. [
Videogame violence worries

| Congressmen, who have held hear- |

ings on the subject and have urged
the industry to set up a voluntary
ratings system. At least three
groups are proposing different sys-

at the recent Consumer Electronics
Show in Las Vegas to develop a self-
rating protocol before the govern-
ment steps in and legislates a rating
system. Q

— — 1 =
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K E

L VIN

o)
10 HUB DRIVE, MELVILLE, NY 11747

RE-EN

Env 28018

150 LE - Swedent

® 3 1/2 Digit LCD

BATTERY TEST
TRANSISTOR
|DC CURRENT
10Amp

150 LE
Stock # 930122

52995

KELVIN 94

Tester Res:

Model 94
¥990111

$4 0995

Listed below

$1 9995

® AUTO SLEEP

INEERED & DESI

A Must F
P - £ ol S S PICKUP CLIP, 6 TEST LEADS

NED FOR 1994

200 LE - Technician 400 LE - Engineer

Standard Features - ® AC & DC VOLTAGES
©® OC CURRENT ® RESISTANCE ® TRANSISTOR
©® CONTINUITY TEST - Buzzer @ DIODE TEST

@ 10M ohm INPUT IMPEDANCE
FREQCOUNTER | INDUCTANCE
up to 20MHz Resolution 1uH
TRANSISTOR FREC; ggﬁmER
CAPACITANCE |upto Z
from 1pF to 20uF | CAPACITANCE

from 1pF to 200uF
AG/DCCURRENT | AC/DC CURRENT

10 Amp DUTY %

20Amp
200LE 400 LE

Stock # 990123 | Stock # 990124
34995 37995

|
Designed to meet IEC-348 & UL-1244 safety specifications
2 Year Warranty (Parts & Labor)

"Not only does the
Kelvin 94 boast alot of
" features ... the features
go the extra distance.”

“If we had to run into a
burning building to do
some  emergency
trouble-shooting and
could carry in only one
piece of equipment, the
Kelvin 94 wouldbeit!”

| Popular Electronics
! Reviewed - May 1993

The Ultimate Meter
Logic Probe

%he only meter with 0.1% Accuarcy on DC
Voltages, built-in True RMS, Freq
to 20MHz Res: 10 Hz, LCR-Inductance

ounter

10 uH, DC/AC Voltages

Res:0.1mV, Ohm Meter Res: 0.1 ohms

TRUE RMS #us

12 INSTRUMENTS IN ONE -
AC & DC VOLTMETERS,
AC & DC CURRENT, dBm,

OHMMETER, DIODE TESTER,

AUDIBLE CONTINUITY TEST,
20 MHz FREQ COUNTER,
CAPACITANCEMETER,

*See Standard Features INDUCTANCEMETER,

LOGIC PROBE

ENGINE Standarg gﬁ‘aoturgs El;s :
T TEMP, T METER &
ANALYZER ™Y DWELL ANGLE TESTER,

Model 95 #990112 DUTY CYCLE, 10M OHM

IMPEDANCE, ANALOG BAR
GRAPH, K-TYPE TEMP
PROBE, ALLIGATOR CLIP
TEST LEADS, INDUCTIVE

& DELUXE CARRYING CASE

* Standard Features - Models 94 & 95
®DC/ACVOLTMETERS @®AC/DC CURRENT

® OHM METER ® DATA HOLD ® RELATIVE MODE
® FREQ COUNTER to 4 MHz (Model 95)

® AUDIBLE CONTINUITY TEST @®DIODE TEST

® MAX/MIN AVERAGE MEMORY RECORD

® 10A HIGH-ENERGY FUSE PROTECTION

& AUTO POWER OFF

(800) 645-9212
(516) 756-1750
(516) 756-1763/FAx

KELVIN

100 Basic

# 980087
3190

%Sgﬁp?ﬁém

[ ]

® RESISTANCE e

® CONTINUITY TEST-Buzzer
® 3 1/2 Digit LCD

® LOW BATTERY INDICATOR
®DIODE TEST ®BATTERY TEST

CAPACITANCE METER
KELVIN

250 LE

# 990126

$50Q9

® ACCURACY:
0.5%

® RANGES:20mF, 2000uF
200uF, 20uF, 2uF, 200nF,
20nF, 2000pF, 200pF

® Zero Adjust

® Safety Test Leads

® Test Socket for Plug-in
Components

AUTO-RANGE METER

KELVIN | RFv so0i

300LE L i

# 990125

$4995

AUTO-RANGE

®ACV & DCV o)
©DC CURRENT fi “;, |
®RESISTANCE
®CONTINUITY TEST
®DIODE TEST 3 1/2 Digit LCD
® 10M ohm INPUT IMPEDANCE

INSTRUMENTS

M_J

20 MHz SCOPE

Ouat Trace 2 Yr Warranty-Parts & Labor
Stock No. 740085 ................... 4
40 MHz SCOPE 2 Yr Warranty
Dual Trace with Delayed Sweep
Stock No. 740086 ................... $655

TEST ACCESSORIES
SCOPE
PROBES

80 MHz, X1 & X10
SPECIAL
700072 ... $18%
150 MHz, X10
700073

IC CLIPST
SOLDER TYPE
SPRING LOADED
SwokNo. COLOR COST 25¢

990104 BLACK % .65 ea. 50 ea
990105 RED $ 65¢ca.%.50ea

DC TOY MOTORS

DC Toy Motor
Stock No. 850647
$ 80 ea
$.75 ea 50+ Qty 6V DC High Speed
Solar Motor  stock No. 850646
$60ea 1.5VDC
$.55 ea/s50. Qty
Solar Cells 334" Lx2916"W

Stock No. 260099 1000mA .45V
$5.95 ea

$5.50 ea/ 3+ Qty

v w.e

gmm

-

-
e
Nae—

Established 1945
M/C & VISA  "20Minimum

KEL VIN CATALOG °3
Stock No. 650412

DIGITAL TRAINER

Laptop Digital Trainer comes with 100
page instruction manual, power supply,
buiit-in 1 digit true Hexadecimel display,
two independent clocks with  user
adjustable freq & duty cycles, 4 data bit
switchesand 4 LED displays. Assembied
Stock No. 840460 .. $999*

ARY QUARTZ
OCK w/Alarm

ORIGINAL DESIGN - 24 Hr. Binary
Quartz Accurate Clock with 2 color
LED's. Built-in Alarm and Alarm
Display inbinary code. DESIGNED
FOR LEARNING about digital
circuitry & binary code. Built with
individual IC components. Battery
Memory Loss Prevention. Comes
with rechargeable battery. DC wall
transformer anddetailed instruction
manual. Advanced Level Kit
Stock No. 840589 $

Electronic
VOICE PAD
i ¥

An electronlc note pad able
to record your message &
replay it later. It has a built-in
photo cell & as soon as it senses your
presence, itwili automaticaily playback
the message left for you. The
components are PC mounted. The IC
canrecorda message up to 20 seconds
& no mechanical parts or tape - only a
digital integrated circuit.
Intermediate Level Kit
Stock No. 840606 $49°°

BREADBOARDS

TKELVN @ @

LKELWN © O O ©

Il

Stock No. Post Contacts
680093 O 500 ...
680097 O 840
680098 2  1380.
680100 4 2390 ........

WIRE JUMPER KIT

Pre-cut, Pre-Stripped

330289 140 Piece Set.....5 4.%
330290 350 Piece Set.....5 8.%°

COMPONENTS

WHOLESALE PRICES!
|

(10 Pc. Min.)

Stock No. TYPE YOUR COST
600021 555 TIMER ...............5.29 ea
600029 556 DUAL TIMER $.40 ea
600039 LM566 PPL .............. $.60 ea

FUNCTIONGENERATOR
600018 741C OP-AMP ......... $.30 ea

IN'TERNALLYCOMPENSATED
600026 1458 OP-AMP .......... $.35 ea

DUAL 741C OP-AMP
630041 2N2222 . $.20ea
630383 PN2222 . ....3.08 ea
600023 7805 Voitage Reg ....... $36ea

SILICON CONTROLLED RECTIFIER
(Similar to GE C106C1) 4.0 amp, 100PIV
600014 ... $89%ea..... $.79a/10+

THERMISTER - 100 chm
110097 ...%1.35ea.... $1.00 ea/20+
THERMISTER - 10K ochm
110097 ... $1.35ea....... $1.00 ea/20+

PROJECT PARTS

[

Stock No. 350009
59¢

Project
BUZZER
3-8 Volt DC, 80 db

/N
Stock No. 630089
$1.59 ea

bi
$1.39 eas10+ Qty G

Solderl
TRON &

with STAND

LONG LIFE TIP

Stock No. 990098
$3.95ea

LED
Stock No. Color
260020 RED
260027 GREEN
260026 YELLOW
260078 2 COLOR
REDIGREEN
XENON STROBE
Stock No. TUBE
260050
$3.25ea
$2.95 ea’ 20+ Qty

TRIGGER COIL

for XenonStrobe Tube
Stock No. 320037
1,25 ea

T13/4

100+ Qry 1000+ Qty
0502 *045¢ea
$.08ea £.07 6a
$S.08ea 5.07ea
$.32ea %.29ea

e

$ 12 ea/ 100+ Qty
PHOTOCELL

$.89 ea/ 20+ Qty
INFRARED LE
iR Pair, LED lnlrarod
transmitter
and recelver
Stock No. 260061
$1.95 ea
NEON LA MP

NE2. 2
stock No 260003

*.15e;
Photo Cell - 450 ohm ﬁ
Stock No. 260017
.65 ea .45 ea/20+ Oty
Photo Cell - 1.5K ohm
$ .65 ea $.45 eaiz04 Qty
PUSH-BUTTONSWITCH
Stock No. 270021
$.55 ea
SUB-MINIATURE MOMENTARY
SWITCH
ea
$.28 ea’ 100+ Qty
Stock No. 270034
$.90 ea Type- SPST

Stock No. 260018
PUSH-ON, PUSH-OFF
$.49 ea/ 100+ Qty %
stock No. 990002

$.35
MINIATURE TOGGLE SWITCH
$.79 eas50+ Oty

CIRCLE 179 ON FREE INFORMATION CARD
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MEMORY CONFUSION

I've been using an IBM-com-
patible computer for several
years and I’'m constantly con-
fused about which memory is
which. Some programs are de-
signed to use extended memo-
ry, some use expanded memory,
and recent versions of DOS use
high memory. I'd like a clear ex-
planation of exactly what these
different memory types are and
which is the best to use.—F.
Rische, Affneg, NY

The answer to that question can
cover a lot of pages, and the fact
that you can even ask the question
is a result of some very bad deci-
sions on the part of the early DOS
designers. It was decided by some-
body that 640 kilobytes was the
maximum amount of memory that
would ever be needed by DOS ap-
plications. Whoever made that deci-
sion more than ten years ago is
responsible for today's problem of
fitting size-ten programs in a size-
five operating system.

Take alook at the memory map of
a typical DOS system in Fig. 1. The
map differs for the different micro-
processors (8088, 80286, 80386,
etc)), but the essential parts are the
same. The first 640 kilobytes
(640K) of memory is called conven-
tional memory. It has to hold, start-
ing from address 0000, data
necessary for both the hardware
(the interrupt table) and DOS (de-
vice drivers, BIOS or data, and
DOS itself). The remaining area up
to 640K can be used for programs,
TSR (terminate and stay resident)
programs, and data.

The memory area from 640K to 1
megabyte is the high RAM area for
the storage of such data as the vid-
eo BIOS, I/0 BIOS, and system
BIOS data. The exact address
ranges assigned in this area depend
on the details of each computer.

Memory above 1 megabyte is re-
ferred to as extended memory. The
first 64K of this area (1024K to

y Bivd, Farmingdale, NY 11735

+

J N
EF Ay =

FIG. 1—THE MEMORY MAP of a typical
DOS system shows that the first 640K of
memory (the conventional memory) has
to store the hardware interrupt table, de-
vice drivers, BIOS data, DOS itself, and
programs.

1088K) is called the high memory.
This is where recent versions of
MS-DOS have allowed you to relo-
cate most of the DOS code and
TSRs such as mouse drivers. This
software bandage has eased up the
usual memory squeeze, but it's far
from an ideal solution. Extended
memory is just the linear address
range from 1 megabyte to the end of
the memory installed in your com-
puter.

The last type of memory, ex-
panded memory, really has nothing
to do with DOS because it's not part
of the microprocessor's memory
map. If you have 1 megabyte of ex-
panded memory, DOS has no direct
access to it. To use expanded mem-
ory, your computer needs ex-
panded-memory management soft-
ware that reserves a range of
memory in the microprocessor’s ad-
dress map and then swaps pages of
expanded memory in and out of that
area. Data in expanded memory is
therefore available only a page at a
time as it's copied to an area in the
main memory map. The first heavy-
duty user (and the originator) of ex-
panded memory was Lotus. Even
ten years ago, the typical business

www americanradiohistorvy com

spreadsheet could easily outgrow
the available 640K of memory.

By the way, there's nothing new
about expanded memory. Apple
was using the same technique for
years in the Apple Il series to swap
two sets of 16K storage for the top
of the 6502's memory map.

The answer to which type of
memory is best depends on the
software. Newer software such as
Windows and OS/2 are operating
systems that can use all memory in
a linear fashion. In other words, you
can keep loading data into memory
until you run out of installed memo-
ry. This is also how the Macintosh
operating system works. Programs
that run under DOS, however, are
always going to be at the mercy of
DOS’s limitations. Some software
publishers produce DOS products
that can use extended or expanded
memory, but they will always be lim-
ited, one way or another, by the ten-
year-old 640K barrier.

The real solution to this limit
would be a total rewriting of DOS to
eliminate the 640K barrier. You can
wait for it if you want, but | don't
think it will ever happen. One of the
most unshakable tenets of Micro-
soft is the issue of backward com-
patibility, and producing a DOS that
could treat memory as an unre-
stricted linear array and still handle
earlier programs would be a mam-
moth undertaking.

ELUSIVE READINGS

I'm having a problem at my
workbench that | hope you can
help me with. The readings I get
on my voltmeter and os-
cilloscope seem to vary from
day to day. What makes this so
unusual is that the varying read-
ings are coming the same test
points in the same circuits. Do
you have any idea what could be
causing this problem?—D.
Hutch, Gale, CA

I'll begin this by giving you the
benefit of the doubt regarding the
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result of this mismatch, | get ex-

HSTRUMENT WSTRYNENT NETRYENT tremely low recording levels and
' [ B a lot of hum. Is there any simple

- o3 AT o L . N .
A —:I}I_%é o = 'Qur',a _{}ﬁjé li::'; AT é l_E::.‘E' circuit | could build to make
- 1 _ these mikes work with my
I equipment?—M. Bith, Phoenix,

L Taan s
e | = L AZ
- RO e | Aol ac B o i .

ST LOOE T e = e The easiest way to do what you
< have in mind is to use a transformer

to step up the voltage from the low-
impedance mikes. However, there
o T L are certain dlsaQVantages to' using
LIRS T TS s transformers. It's much easier for

po s you to build an impedance-matching
circuit for each of the mike inputs
you'll be using.

The schematic in Fig. 4 is a small
one-transistor amplifier that will pro-
vide more than enough gain to solve
your problem. The component val-
ues aren't critical and as long as you
stay within twenty percent or so of
the values shown in the schematic,

J I (T
SSSTRES S (_D - x;l'__)
PR T

FIG. 2—GROUND LOOPS are caused by improper grounding. Ground-loop voltages
can interfere with test measurements because the voltages in a ground loop can be
larger than the signals you’re trying to measure.
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FIG.3—TO PREVENT GROUMD LOOPS, use two wire plugs to provide the line power to
the testinstruments and a separate wire to bring the input grounds of the instruments

to a common ground.

quality of your test instruments and
the extent of your expertise. Even
though there are several possible
reasons for your problem, my best
guess is that you're falling victim to
one of the oldest, and most over
looked sources of bench problems |
can think of—bad grounding in the
AC line that supplies power to the
bench.

You went into great detail about
your bench setup but didn't say a lot
about the way you supply power to
the test instruments. If you look at
Fig. 2, you'll see the two main ways
that ground loops get into an elec-
trical system and, possibly, mess up
measurements. Remember that
while the voltages in a ground loop
are small in comparison to the line
voltage, the signals you're trying to
measure are often smaller than the
ground-loop voltages that interfere
with them.

| can't tell you how many times
I've seen test benches that were set
up with meticulous care but with no
thought whatsoever put into the dis-
tribution of line power. For best re-
sults, you should wind up with
something that resembles Fig. 3.
You'll notice that two-wire plugs are

used to provide the line power to the
instruments and that a separate
wire is used to bring the input
grounds of the instruments to a
common ground point which is, in
turn, connected to a solid earth
ground.

IMPEDANCE MATCHING

| do a lot of home audio re-
cording using microphones,
and was recently given several
old, but still useable low-imped-
ance mikes. However, all my
equipment has inputs designed
for high-impedance mikes. As a

G

FER

FIG. 4—THIS ONE-TRANSISTOR ampli-
fier will provide more than enough gain
to use low-impedance mikes with high-
impedance equipment.
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the circuit will operate properly. The
layout of the circuit isn't critical ei-
ther, and it draws so little power that
a 9-volt battery will last as long as its
rated shelf life. Q

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earnup to
o] $30an hour
| meel and more!

. : 1
& Learn at home in spare time.
=4 No previous experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuablelicense is
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but youdo 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!
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Write to Letlers, Electronics Now, 500-8 Bi-County Blivd., Farmingdale, NY 11735

Electronics Now, April 1994

—
N

PC ANTENNA CONTROL

The article, "PC-Based Universal
Remote Control,”" by Jon Beck
(Electronics Now, June 1993),
and the improvement suggested by
R.S. Fleishmann Il in the December
1993 Letters column, prompted me
to build the circuit for my Houston
Tracker V satellite system. | wanted
to focus my satellite dish on a dif-
ferent satellite to record a program
in the middle of the night. Although
later model satellite receivers have
that capability, mine does not; com-
puter control appeared to be the
answer.

Unfortunately, the circuit with the
five 4051 digitally-controlled analog
switches would not work. Appar-
ently the impedance of the row/col-
umn contacts on the Tracker V
remote is extremely high (although
the slightest contamination of its
contacts prevents it from operat-
ing). By connecting the 4051s (in an
off state) in either Bek's or
Fleishmann's circuit puts the re-
mote in a transmit condition. Re-
gardless of what | tried, neither
circuit would work.

That annoyed me, so | became
determined to solve the problem. |
found that stock optoisolators
worked well. That discovery in-
spired me to design the simple and
totally reliable circuit shown in Fig. 1.
It has the additional advantage of
providing total electrical isolation
between the computer and the re-
mote control.

The circuit has one 74LS541 oc-
tal bus/line driver and two quad op-
toisolators with darlington output
(NEC or equivalent). The circuit can
control a 16-function (4 X 4 matrix)
keypad. It is driven by the parallel
port of an IBM PC or compatible
with a short GWBASIC program.
Figure 2 is a sample program that
drives the antenna for two moves
which can be expanded for more
moves.

Although the circuit draws less
than 10 milliamperes when in stand-

by, | am developing another circuit
with a CMOS driver to permit the
control to be packaged as a battery-

powered portable unit.
ROBERT M. HARKEY. W4CUG
Charlotte, NC
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FIG.

1—REMOTE CONTROL FOR SATELLITE TRACKER includes a 74LS541 and two

quad optoisolators with darlington output.
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'FILENAME: REMOTE1.BAS.
'BY R. HARKEY, 12/93.
CLS: KEY OFF:

D=&H378: 'LPT1 PARALLEL PORT USED
OUT D, 255:

PRINT"PROGRAM START TIME: ";TIME$
PRINT" (PRESS Q TO QUIT PROGRAM)":

INPUT"WHAT IS THE FIRST FAVORITE CHANNEL";AS$: GOSUB 340:
INPUT"WHAT TIME TO EXECUTE (6 DIGIT)";:B$: GOSUB 340:
INPUT"WHAT IS THE SECOND FAVORITE CHANNEL";C$: GOSUB 340:
INPUT"WHAT TIME TO EXECUTE (6 DIGIT)":D$: GOSUB 340:
ROW=8: COL=1: X$=AS$: Y$=B$: GOSUB 150:
ROW=12: COL=1: X$=C$: ¥Y$=D$: GOSUB 150:
LOCATE 20,1: END:

LOCATE ROW,COL: PRINT"CURRENT TIME IS
IF INKEY$="Q" THEN 140 ELSE 170:
PRINT"EXECUTION TIME IS ";Y¥$: IF TIMES$=YS$ THEN 180 ELSE 150:
OUT D,183: GOSUB 330: OUT D,255: GOSUB 330:

IF X$="0" THEN G=215:

IF X$="1" THEN G=238:

IF X$="2" THEN G=222:

IF X$="3" THEN G=190:

IF X$="4" THEN G=237:

IF X$="5" THEN G=218:

IF X$="6" THEN G=189:

IF X$="7" THEN G=235:

IF X$="8" THEN G=219:

IF X$="9" THEN G=187:

OoUT D,G:

GOSUB 330:

OUT D, 255:

RETURN:

FOR Y=1 TO 3000: NEXT Y: RETURN: 'DELAY TIME

IF (A$="Q") OR (B$="Q") OR (C$="Q") OR (D$="Q") THEN GOTO 140
E RETURN:

2—SAMPLE PROGRAM IN GWBASIC for driving satellite antenna under PC

USED W/TRACKER V REMOTE & COMPUTER.

";TIMES:

control.

WWW.americanradiohistorv.com
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PROTECTING VINTAGE TUBES

The article entitled "Vintage Ra-
dio” by Marty Knight (Electronics
Now, January 1994) contains an
incomplete instruction that, if fol-
lowed, could cause the destruction
of valuable tubes. | refer to the
statement "Replace the line cord
with a cloth-covered cord from your
hardware or lighting store.”

Before the development of high-
voltage filament tubes such as the
3525 and the 50L6, most tubes had
8- or 12-volt filaments. In the typical
AC/DC radio made in the late
1930's and early 1940’s, the voltage
drop across those series-con-
nected filaments was only about
only 60 volts. It was necessary to
add extra resistance to the line cord
to allow the set to be powered from
the 120-volt AC lire.

The earlier sets had a ballast tube
that looked like a conventional met-
al tube; it was plugged into a tube
socket. The ballast tube contained a
wirewound resistor with a high-watt
rating that became very hot (almost
red hot!) during normal operation.
To keep a heat source of that kind
out of the cabinet—especially after
plastic enclosures became popu-
lar—the resistor line cord was de-
veloped. It was commonly used in
the late 1930's and early 1940’s.

The resistor line cord was a three-
wire cord with two stranded copper
conductors and a third resistance
wire which was connected in series
with the filament string. It looked
like a conventional cloth-covered
line cord, although it was a little
thicker because of an asbestos
layer under the cloth cover. Heat
was dissipated over the length of
the cord.

You could identify a resistor cord
because it had three wires coming
out of one end and was terminated
by a two-prong, AC-line plug on the
other end. When it was powering a
working radio, the cord became
‘warm to the touch. The host radio
had a printed notice stating that the
cord should never be shortened ei-
ther pasted on its back or on a tag
fastened to the cord. Those cords
are long gone; | doubt if any are
available except on old radios.

During World War Il when materi-
als were scarce, some do-it-your
self articles advised substituting a

120-volt incandescent lamp bulb as
adropping resistor. The power dissi-
pated depended on the tubes in the
radio. | recall one construction arti-
cle for a combined radio/night light
with the lamp acting as the dropping
resistor.

A discrete resistor with a high-
watt rating in series with the line
cord was another alternative—if it
were mounted so that it would not
be a fire threat or burn anyone by
accident.

My point is that a conventional
two-wire, cloth-covered lamp cord is

not a satisfactory replacement for a
resistor line cord. lts use could re-
sult in putting twice the rated volt-
age across your tube filaments—
making your tubes very unhappy in
their old age.

NORM HOSLER, W2SFV

Lake Ariel, FL

AUDIO SCRAMBLING SYSTEM
In reading “Audio Scrambling
System’ by William Sheets and
Rudolf Graf (Electronics Now,
December 1993), | was amused by
Continued on page 81

Analog Module includes:

» complete control over all component vatues

« ideal and real-world models for all active components

» resistors, capacitors, inductors, transformiers, relays.
diodes, Zener diodes, LEDs, BITS, opamps. bulbs. fuses.
JFETs and MOSFETs

« manual, time<lely, voltagecontrolled and current-
controlled switches

» independent, voltage-controlled and current<ontrolled
SOURces

» multimeter

* function generator (1 Hzto | GHz)

* duaktrace oscilloscope (1 Hz to 1 GHz)

 Bale plotter (1 mHz to 10 GHZ)

+ SPICE simulation of transient and steady-state response
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Digital Module includes:

« fast simulation of ide:d components

« AND, OR. XOR. NOT, NAND and NOR gates

+ RS JK and D flipflops

« LED probes, half-adders, switches and sevensegment
displays

» wond generator (16 eight-bit words)

» logic analyzer (cight<hannel)

» logic converter (converts among gates, truth table and
Boolean representations)

Design and Verify Circuits. Fast.

Electronics Workbench®

& Version 3

Complement Your Test Bench

Here's why Electronics Workbench belongs
on your test bench: Wires route themselves.

Connections are always perfect. And the simulated

components and test instruments work just like
the real thing. The instruments are indestructible
and the parts bin holds an unlimited supply

of each component. The result, thousands of
electronics professionals and hobbyists save
precious time and money. Over 90% would
recommend it to their friends and
colleagues. Electronics Workbench: the ideal,
affordable tool to design and verify your analog
and digital circuits before you breadboard.

And now the best is even better - Electronics
Workbench Version 3.0 is here. It simulates more
and bigger circuits, and sets the standard for
case of use. We guarantee it.”

@ Features in Version 3

« new components include JFETs, MOSFETSs,
controlled sources, namul, time<delay and
controlled switches

» reakbworld models for opamps, BJTs. JFETs,
MOSFETs and diodes

» MS-DOS version now supports up to 10 MB of
RAM for simulation of bigger circuits

« new Micrusoft” Windows™ and Macintosh”
vensions available

+ support now available on CompuServe

Electronics Workbench®

The electronics lab in u computer™

Warkben

B .

Call: 800 263-5552 ?

INTERACTIVE IMAGE TECHNOLOGIES LTD.

908 Niagara Falls Blvd. #088. North Tonawanda. NY 14120-2060
Telephone: (416) 361-0333 FAX: (418) 3685799

*30-day money-back guarantee.

Prices m U.S dollars, shipping $15. Offer vakd In U S, and Canada only

3
All trademarks are the property of thew respective owners. m;twi
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The newest to¢

introducing TekMeter."
The casy-to-use combination
DMM and autoranging scope.

If you're like most people in the elec-
trical and electronic service business,
when you've got a job to do, you need
to get it done fast, with a minimum of
hassle. And preferably without juggling
a bunch of tools on site.

To answer these concerns, Tektronix
created TekMeter. Designed with input
from customers, TekMeter is the only
test and measurement tool that inte-
grates true RMS multimeter and auto-
ranging oscilloscope capabilities in one

TEKMETER

u e Y .,

g
4
&
3
¢
-
i

RUTORANGE
iZHL 5@!-«"&

POSITION/  CURSOR:
ON / OFF SCALE TRIGGE

§ - W e

powerful yet lightweight package.
Best of all, you don't have to learn scope skills.
TekMeter has a familiar DMM-like interface
for every function. You just hook up the probes
and toggle between DMM and waveform. At the

Check out the entire TekTools™ line for all your measurement needs.
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of the trades.

push of a button, you'll see exactly

NS what youTre measuring.
i Easy to afford, too.
R & Atonly 2.2 pounds, TekMeter won't

weigh heavily on your belt, and it wont

— -

AVEFOR
OMNIOFF

do much damage to your wallet, either.
Starting at $859;* the TekMeter pack-
ages a remarkable set of capabilities
that will enhance your productivity

AUTORANGE

LM and will be easy to justify.

Tektro njx

M RUN/
HOLD

Put one in your hands today.
Of course, the best way to take
full measure of TekMeter is to try it
for yourself. For the

prre—

name of your nearest ~ Gveitatry.

Sm ot el sty Tl i
5 the el Mind of i gt

4 — authorized Tektronix ~ Z&|
dopet. .y ="y
~ 8 distributor, call 1-800-426-2200, ext. 800 and e

dac = putone to the test. B

TR

Once you've seen everything TekMeter can do—and how
Come test drive the TekMeter

easily it does it—we think you'll agree it’s the one tool you won't  ayour local distributor and
judge for yourself.

want to trade for anything else.

Tektron/ix

*Suggested retail price  © Copyright 1993, Tektronix, Inc. IMW-284272 Tekmeter, Tektools, and Tektronix are trademarks of Tektronix, Inc.
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Learn how to work with
surface-mourtt

Elenco Electronics SM-220K Decision Maker

components—a skill you____ _J

will need in the future.

CIRCLE 15 ON FREE INFORMATION CARD

he typical electronics hob-
I byist today builds circuits
with leaded components—
the kind with leads attached that
pass through holes drilled in a PC
board. Surface-mount compo-
nents, by contrast, seem to be
dreaded by hobbyists because their
small size makes them difficult to
work with, particularly for those with
less-than-perfect vision. Surface-
mount components are rarely spec-
ified in this magazine’s construction
projects because the authors who
design the projects usually don’t
like to work with the tiny compo-
nents either. They also want to keep
the projects as easy to build as pos-
sible because cost-effective mass
production is usually not a concern.
Nevertheless, surface-mount tech-
nology (SMT) is here to stay, head-
ed our way (toward hobbyists, that
is), and will probably replace con-
ventional through-hole, leaded-
component technology altogether
in the years to come.
Surface-mount components typ-
ically cost less than leaded compo-
nents, and PC boards are usually
cheaper when holes don't have to
be drilled in them. Board space is
saved when surface-mount compo-
nents are used. That trims the cost
of PC boards (smaller boards cost
less to produce) as well as the cost
of cases to package them in.
Surface-mount components have
made miniature products producible
as well as practical. Tiny gadgets
such as cellular telephones and
pocket pagers couldn’t be made as

small if it weren’t for SMT.

While miniaturization is primarily
a concern for the consumer and mil-
itary electronics industry, the hob-
byist is likely to see more and more
surface-mount projects in the fu-
ture. Although surface-mount com-
ponents aren't often specified in
these pages, they do show up. Take,
for example, the TG2000 sweep
generator in this issue. That project
makes extensive use of SMT, but
considering the kit's cost, it's a proj-
ect that should be attempted only if
the builder has prior SMT assembly
experience.

Give SMT a try

If you've never worked with SMT
components, then you ought to try
it at least once. With patience, it's
not that difficult, and a project such
as the SM-200K Decision Maker kit
from Elenco Electronics, Inc. (150
W. Carpenter Ave., Wheeling, IL
60090, 708-541-3800) actually
makes it fun.

The Decision Maker is a neat little
circuit that randomly lights one of
six LEDs when a button is pushed.
The LEDs are laid out in a hexagonal
pattern that “spins” like a roulette
wheel for a few seconds before set-
tling on one LED. An accompanying
pulsating beep is heard while the
display spins. A red plastic lens la-
beled with six “answers” (Ask
Again, Maybe, Always, No Way, For-
get It, and Positively) fits over the
finished board. The idea here is that
you ask it a question, press the but-
ton, and it gives you an answer. It's

www americanradiohistorvy com

similar to a Magic 8-Ball, only more
fun to play. The kit includes a PC
board, SMT components, the plas-
tic lens, some solder, an instruction
manual—and even a 9-volt battery.

Although the circuit is composed
entirely of surface-mount compo-
nents, it is a simple project to build;
only two ICs and a handful (actually
a pinch) of passive components are
used. However, the kit includes a
wide variety of different kinds of sur-
face-mount components, making it
a good first-time SMT project.

Soldering surface-mount compo-
nents is actually very easy if the
right techniques are used, although
it is a bit tedious. The main problem
is holding the components in place
while soldering, because there are
no leads to do it for you. One tech-
nique suggested in the manual
worked quite well: Parts are first
held down on the board with bits of
masking tape with at least one ter-
minal and solder pad exposed. After
that pad is soldered, the tape can be
removed and the part will stay put
while you solder the rest of the pins
or pads. We found it to be very im-
portant to use a clean, sharp-tipped
soldering-iron at all times. The pen-
cil tip we used worked well as long
as we minimized the solder used.
Even a small blob of solder on the
iron's tip will easily “jump” to the
adjacent pins on an SMT IC. We
found holding the part with
tweezers while soldering to be more
difficult.

The main reason for building this
kit is to gain experience with SMT
components. The PC board has a
small practice area and a few extra
SMT components are included for
those who want to practice the sol-
dering technique before starting
work on the actual circuit. We test-
soldered one component in this
area before starting on the working
section. It's a good idea to use this
section at least once, if only to
make sure your soldering iron tem-

Continued on page 83
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NRI knows: The best way to learn to
service today’s computers is to

actually build a state-of-the-art
computer from the

TRAIN WITH THE LEADER - NRI

The Department of Labor forecasts over
220,000 jobs for computer service
technicians by the year 2005 — a full 38%
increase over today’s level. With NRI's
easy, effective training, you can cash in on
this wide-open opportunity and become a
high-paid computer service technician.

NRI is the best way to prepare for a
profitable new career, even a business of
your own. A leader in at-home training for
80 years, NRI knows how to help you break
into this high-demand field — regardless of
your background in electronics! That's
because you start with the basis, moving
on step-by-step to master advanced
computer concepts — all the while
reinforcing theory with hands-on training
that ensures success.

LEARN BY DOING

NRI's highly acclaimed learn-by-doing
approach gives you a complete under-
standing of the intricate electronics behind
the 1 meg RAM, 32-bit CPU computer
included in your course. You perform
hands-on electronics experiments with
your NRI Discovery Lab and digital
multimeter, then build and test the
powerful 486sx/25 MHz computer you
train with and keep. You install

the floppy drive and, to give you
maximum storage capacity, the

200 meg hard disk drive. And you

go on to interface the Super VGA
color monitor now included in

your course. You even learn to
recognize and service virtually any
computer problem with the
extraordinary R.A.C.E.R. plug-in card
and QuickTech diagnostic software.

STUDY AT YOUR OWN PACE

With NRI, you study in the privacy and
convenience of your own home — with
your personal instructor and NRI's team of
technical professionals behind you every
step of the way. You learn at your own
pace — no classroom pressures, no night
school, no point in quitting your present
job until you're ready to make your move!

Everything you need, for your
training and your future, is included in the
course...from the NRI Discovery Lab you
use to build up and test prototype circuits
to the mini-tower 486sx IBM-compatible
computer with color monitor, 200 meg
hard drive, 3.5" floppy drive, DOS, QBasic,
and Microsoft Works, with its many
utilities.

What's more, NRI's expanded and
updated lessons give you a thorough under-
standing of computer operation, trouble-
shooting, and servicing. Your broad-based
knowledge will come from detailed, easy-

: NEW!
. SUPER VGA
~ COLOR MONITOR,
> 200 MEG HARD
DRIVE!

to-understand explanations of everything
from batch file applications to recovering
lost data to printer servicing. You'll be on
top of the latest trends and techniques, and
by practicing what you read, you'll quickly
acquire lasting, real-world knowledge that
you can put to use right away!

It’s a fact: Only NRI gives you such
thorough, effective training in computer
servicing because only NRI has you
assemble and test one yourself!

LEARN MORE ABOUT NRI TODAY

Send today for NRI's free, full-color catalog
that describes every aspect of NRI's inno-
vative computer training, as well as hands-
on training in other growing high-tech
career fields. If coupon is missing write to:
NRI Schools, McGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

IBM is a registered trademark of International Business Machines
Corp. RA.C.E.R. and QuickTech are registered trademarks of
Ultra-X, Inc. Intel Inside is a trademark of the Intet Corp.

SEND CARD TODAY FOR FREE NRI CATALOG

”R’ McGraw-Hill Continuing Education Center
Schools 4401 Connecticut Avenue, NW, Washington, DC 20008

|
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[ Telecommunications
[J Security Electronics

[ Basic Electronics

# Check one FREE catalog only

P
[0 MICROCOMPUTER SERVICING [ Desktop Publishing & Design
O Tv/Video/Audio Servicing

O Industrial Electronics & Robotics [ Home Inspection

[ Electronic Music Technology

i
il
O Computer Programming
ogramming in C++ with Windows

[0 Word Processing Home Business
[ Bookkeeping & Accounting

[ For career courses
approved under Gl Bill,
check for detalls.

Building Construction
[ Small Engine Repair
O Automotive Servicing
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NEW PRODUCTS

Use the Free Information Card for more details on these products.

TRIPLE-OUTPUT DC POWER
SUPPLY. A new 35-watt tri-
ple DC power supply from
Hewlett-Packard has three
different outputs. The out-
puts of the HP E3630A are
0 to 6 volts with a 2.5-am-
pere maximum current, O to
25 volts, and 0 to —25 0.5-
ampere maximum current.
Separate digital meters
on the HP E3630A permit
simultaneous monitoring of
voltage and current of any
of its outputs. The 0.01 %
load and line regulation as-
sure steady outputs de-
spite changes in power line
voltage and load. It offers
auto-tracking so that one
voltage control adjusts the
+20-volt and —20-volt
outputs simultaneously.
lThe outputs, which track

CIRCLE 16 ON FREE |

each other to within 1%,
are protected against over
load and short-circuit
damage.

The HP E3630A with an
AC power cord, operating
manual, and 3-year limited
warranty is priced at $500.

NFORMATION CARD

Hewlett-Packard Company
Direct Marketing Org.

P. O. Box 58059

MS51 LSJ

Santa Clara, CA
95051-8059

Phone: 1-800-452-4844
Ext. 7941

WIDEBAND MIXER. A new
surface-mount, wideband
5 to 2500-MHz mixer is
available from Mini-Cir-
cuits. The RMS-25 MH is
packaged in an a ceramic
case that measures
0.25x0.31x0.2 inch. The
stated typical VSWR rat-
ings are: LO: 1.60:1, RF
1.6:1, and IF1.10:1. The mix-
er has been built to pass
MIL-M-28837 shock and
vibration tests. All connec-
tion pads on the mixer have
solder over a nickel-barrier.

o g
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The RMS-25MH is
priced at $7.95 each in 10
to 49 guantities.
Mini-Circuits
P. O. Box 350166
Brooklyn, NY 11235-0003
Phone: 718-934-4500
Fax: 718-332-4661

SURROUND-SOUND
MONITOR. A multi-channel
audio monitor from Leader
Instruments displays the
surround-sound images in
several formats. The Mode/
5836A, accepts up to five
channels for left/center/
right/surround and left/
center/right/left-sur-
round/right-surround sys-
tems.In addition, an X-Y
(Lissajous) phase display
can be selected between
any pair of channels.
On-screen displays in-
clude level readouts in the

CIRCLE 18 ON FREE
INFORMATION CARD

X-Y mode and elec-
tronically-generated grati-
cules for both X-Y and
surround-sound imaging.
Inputs accept both bal-
anced and unbalanced
feeds. They also accept a
digital-serial feed that com-
plies with the AES/EBU
format. A “spot killer” re-
duces beam current in the
absence of a CRT protec-
tion signal. The monitor,
which fits in a standard half-
rack adapter, can be re-
motely controlled.

The Model 5836A is

wwWwW americanradiohistorv com

priced at $6995.

Leader Instruments

380 Oser Avenue
Hauppauge, NY 11788
Phone: 516-231-6900 (in
NY) or 800-645-5104

l

| LINEAR OPTOCOUPLER
DRIVER. The UC39431 and
UC39432 precision ad-
| justable shunt regulators
from Unitrode can function
as optocoupler drivers in
I switching power supplies
| and as complete front ends
for power supplies. Both of
| these ICs will replace com-
mon-emitter transistor am-
plifiers to provide linear
control of an optocoupler’s
LED current. This results in
greater accuracy than
could be obtained from a
nonlinear amplifier output.

The UC39431 inciudes a
linear transconductance
amplifier, stable voitage ref-
erence, and three precise,
low-temperature coeffi-
cient resistors that can be
connected to provide one
of six regulated output volt-
ages. The UC39432is sim-
ilar to the UC39431, but it
does not have internal re-
sistors. Its construction
permits access to the error
amplifier inputs and voltage
reference. The gain of the
linear transconductance
amplifier is programmed by
an external resistor to im-
prove stability in closed-
loop, optocoupler-feed-
back circuits.

The shunt requlators
also have applications in
voltage-to-current convert-
ers, flyback converters,
magnetic-amplifier control-
lers, and analog voltage
sensors.

The UC39431BN and
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UC39432BN are priced at
$1.25 each in 1000 quan-
tities.

Unitrode Integrated Circuits
Corporation

7 Continental Blvd.
Merrimack, NH
93054-0399
Phone:603-424-2410

Fax: 603-424-3460

VL-IDE-DISK CONTROLLER.
A new 32-bit CSA-6210
VESA VL-Bus IDE disk
controller from CMD Tech-
nology supports up to four

IDE disk drives. It is com-
patible with Novell Net-
Ware disk mirroring, Win-
dows NT RAID O, 1, and 5,
and Windows FastDisk and
MS-DOS driver support.
The CSA-6210 is com-
patible with an IBM PC or
compatile computers with
VESA VLl-bus slots. It in-
cludes CMD's IDE Soft-
ware Toolkit which permits
custom tailoring. Its speci-
fications include sustained
transfer rates up to 8.2
megabytes per second,
with peak transfer rates up
to 8.33 megabytes per
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second.

The CSA-6210 disk con-
troller, owner's manual, and
IDE Software Toolkit is
priced at S69.

CMD Technology Inc.

1 Vanderbilt

Irvine, CA 92718
Phone: 714-454-0800
Toll Free: 800-426-3832

ELECTRICAL CONTACT
CLEANER. Electical contact
cleaner in an aerosol can
from Caig Laboratories is
free of carrier solvents that
could contaminate the en-
vironment. ProGold G100
spray cleans and lubricates
gold plated, base-metal
plated, and other contact
surfaces of edge con-
nectors, battery terminals,
plugs, relays, sockets, and
switches. The manufac-
turer recommends it for
abrasion reduction, and

CIRCLE 21 ON FREE
INFORMATION CARD

elimination of arcing, tar
nishing, and contamination
from airborne particles.

A 2-ounce aerosol can of
G100 ProGold is priced at
$24 95.

Caig Laboratories, Inc.
16744 West Bernadino
Drive

San Diego, CA 92127
Phone: 629-451-1799
Fax: 619-451-2799

HIGH-VOLTAGE PROBES.
Three high-voltage probes
from ITT Pomona are in-

NEXT MONTH IN

Electromcs

~

Presenting Two Exciting New Books
from PROMPT® Publications . . .

Electronic Control Projects
tor the Hobbylst and Technliclan

By Henry C. Smith & Craig B. Foster
Learn more about electronics
and gain personal experience
by building projects! 162 pp.

Today’s engineers and techmmans must un-
derstand programmable logic devices to be
on the cutting edge of technology. That is why
Electronics Now is presenting complete in-
structions on how to build a low-cost pro-
grammer. Even if you aren’t doing component-
level logic design on a daily basis, you can
now experiment with programmable devices
and see how PLD’s can save PC-board space,
reduce costs, and add design flexibility when
compared to standard TTL.

¢ Plus. . .How to build an AM Power Loop An-
tenna and pull in stations you never dreamed
possible. Also, IBM OPC /0O Breadboard—
get on the PC bus!

The May 1994 Issue is on Sale
APRIL 5, 1994
Watch for it!

Pick Up Electronics Now at your favorite Newsstand,
Convenience Store, Bookstore or Supermarket

J

ISBN: 0-7906-1044-2
$16.95 U.S./$21.95 Can.
(plus postage and
handling)

Novice and Technician
No-Code Plus

By Gordon West

Become a licensed ham
radio operator without
having to take a Morse
code test! 300 pp.
{SBN: 0-7906-1029-9,
$16.95 U.5./$21.95 Can.
(plus postage and
handling)

To order, contact your authorized Sams distributor
or call our toll-free number. Ask for your free PROMPT catalog!

Howard W. Sams & Company
2647 Waterfront Pkwy., E. Drive, Suite 300
Indianapolis, IN 46214-2041
PHONE 1-800-428-7267
FAX 1-800-552-3910
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tended for use with hand-
held or bench digital multi-
meters and oscilloscopes.
Model HV-40B, intended
for low-frequency measure-
ment with instruments with
10-megohm input resis-
tance, is rated at 40 kilo-
volts DC plus peak AC to
300 Hz with a 1000:1 volt-
age division ratio. With a
DMM, it provides step-
down voltage readings. It
has retractable-sleeve dig-
ital multimeter plugs on a 2-

meter cable.

Model HV15HF is in-
tended for measuring high-
er frequencies. It has a 5-
MHz bandwidth, 15 kilovolt
maximum input voltage rat-
ing (DC plus peak-to-peak
AC), 3-picofarad input ca-
pacitance, 500-megohm
input resistance, and a
compensation range of 15
to 50 picofarads. The desir-
ed input is selected with a
thumb-slide switch located
on the handle of the test
probe. A 1.5-meter cable is
terminated with a BNC
connector.

The Model HV6 can
make measurements at 6
kilovolts (DC or peak AC)
and it has a 10-kHz band-
width. It is intended as an
accessory for 1-megohm
and 10-megohm ranging
multimeters. It has slide-
switch selectable input and
a 1.2-meter cable with re-
tractable-sleeve DMM
plugs.

The Models HV40B and
HVE6 are priced at $90, and
the Model HV15HF is
priced at $195.

ITT Pomona Electronics
1500 East Ninth Street
Pomona, CA 91766-3835
Phone: 909-469-2900
Fax: 909-629-3317

MICROWAVE MULTIFUNC-
TION COUNTER. The Model
1856A microwave multi-
function counter from
B + K Precision has a band-
width of 5Hz to 2.4 GHz. It
includes a crystal oscillator
timebase with 0.5-parts
per million stability from 18
to 28°C and 1 part per mil-
lion from O to 50°C. Rated
sensitivity is 50-millivolts at
2.4 GHz. An 8-digit LED
display has kHz/microse-
cond, gate, and overflow in-
dicators.
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The 1856A is suitable for
making accurate and re-
peatable measurements of
radio-transmitter output
frequencies up to 2.4 GHz.
B + K Precision says it pro-
vides measurement ac-
curacy that exceeds FCC
standards. Its upper range
permits it to measure
transmitter output for
worldwide Personal Com-
munications Services
(PCS).

The Model 1856A micro-
wave multifunction gener-
ator is priced at $499.

B +K Precision

6470 West Cortland Street
Chicago, IL 60635

Phone: 312-889-1448

Fax: 312-804-9425

HIGH-SPEED GANG PRO-
GRAMMER. The AR-9808
EPROM gang programmer
from American Reliance
can program up to eight
EPROM memories simulta-
neously. It has nine 32-pin
zero insertion force (ZIF)
sockets. The master
EPROM is located in the
first socket.

Only one keystroke per-
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mits the AR-9808 to pro-
gram up to eight slave 8-
megabit EPROMs or 2-
megabit flash EEPROMs
from the master memory.
The ZIF test sockets can
be removed and replaced.
The address, data, control,
supply, and programming
voltage lines to each sock-
et are electrically isolated
to prevent defective memo-
ries from affecting the pro-
gramming of the other
memories.

The programmer also in-
cludes detection circuitry
that verifies correct memo-
ry insertion in the sockets.
It can be controlled re-
motely from its parallel port
with an IBM PC or compati-
ble computer under an op-
tional software package.

The AR-9808 EPROM
programmer is priced at
$1495.

American Reliance Inc.
11801 Goldring Road
Arcadia, CA 91006
Phone: 800-654-9838 or
818-303-6688

Fax: 818-358-3838

EPROM EMULATOR. The
new ROMY-16 EPROM
emulator from J&M Micro-
tek emulates 2716 to
27010 EPROMSs or 6116 to
628128 SRAMSs for 8- and
16-bit microcontroller sys-
tems. This emulator per-
mits a code program to be
downloaded and tested
with the results seen imme-
diately. The memories
need not be removed from
the host system.

To emulate an EPROM, a
PC can read and write data
to it while the host CPU
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reads from the ROMY-16.
To emulate an SRAM, both
the PC and the host CPU
can read and write data to
the ROMY-16's memory.
The type and size of the
memory device can be var-
ied without circuit board
changes.

For 16-bit micro-
controllers, the emulator
can emulate two EPROMs
that share the same ad-
dress line but have sepa-
rate data lines. When
emulating 8-bit micro-
controllers, the memory
with the lower byte value
primarily emulates the tar
get ROM or RAM.

To debug micro-
controllers, the ROMY-16
has a built-in, high-speed
comrnunication protocol
port that can be turned on
and off and located at any
memory page. The user's
program can send a mes-
sage to the PC by down-
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loading a simple communi-

cation routine into the

emulator. An optional pro-

gram (UMPS V2.1) allows

on-board debugging.
ROMY-16 EPROM emu-

lators range in price from

$195 through $245, UMPS

V2.1is priced at $100 each

CPU. Add $7 S&H.

J&M Microtek, Inc.

83 Seaman Road

West Orange, NJ 07052

Phone: 201-325-1892

Fax: 201-736-4567

BENCHTOP DIGITAL MULTI-
METERS. Goldstar Preci-
sion is offering two new
microprocessor-controlled
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benchtop digital multi-
meters that have 4%2-digit,
19999-count displays,
0.1% DC accuracy. and 20-
megohm resistance
ranges.

Both Models DM-3428
and DM-343B can mea-
sure frequencies to 200
kHz and they can perform
fast continuity tests with a
beeper. Their functions in-
clude data hold and the
abilitiy to check semicon-
ductor diodes, batteries
and transistor Hfe. In addi-
tion, the Model DM-3438
can make true RMS mea-
surements and measure
decibels. It can also display
minimum and maximum
readings and has a com-
pare mode; RS-232C or
GP-IB interfaces are op-
tional accessories.

The Model DM-342B is
priced at $199.95, and the
DM-343B is $279.95.
Goldstar Precision Co. Ltd.
13013 East 166th Street
Cerritos, CA 90701
Phone: 310-404-0101
Fax: 310-921-6227
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DIGITAL-TO-ANALOG CON-
VERTER. This 16-bit DAC
IC from Analog Devices
can drive either4to 20 or 0
to 20 milliampere current
loops. The AD420canbe a
single IC interface between
a microprocessor and a
standard current loop. Its

output voltage is 0 to 5
volts, 0 to 10 volts, or =10
volts.

The AD420 requires a
12- to 36-volt supply; loop
compliance is from zero to
the supply voltage minus
2.5 volts.

The AD420 is priced at
$10 in guantities of 1000.
Analog Devices Inc
181 Ballardvale Street
Wilmington, MA 01887
Phone: 617/937-1428
Fax: 617/821-4273
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EIGHT-PORT VIDEO SPLIT-
TER. The VOPEX- 8M vid-
eo splitter from Network
Technologies Inc. allows

one Maclintosh to drive up
to eight monitors display-
ing the same image.

The VOPEX-8M is in a
8 X 6.3 X2.5-inch plastic
case and it is powered by
120-or 230-volts AC.

The VOPEX-8M with a 3-
foot interface cable is
priced at $865.

Network Technologies Inc.
1275 Danner Drive
Aurora, OH 44202

Phone: 216-562-7070
Fax: 216-562-1999 Q
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MAXTEC INTERNATIONAL CORP.

| 6470 W. Cortland Street
Chicago, IL 60635

Phone: 312-889-1448

{ Fax: 312-794-9740

B+K Precision introduces five new AC or Battery Powered Frequency Counters,
with bandwidths ranging from 100MHz to 2.4GHz, time base stabilities from 2 to
! 0.5 parts per million, and introductory prices from $209 to $499.
‘ Model 1803C offers outstanding value for a 100MHz counter and is ideal for
a wide range of applications. Model 1806 adds period and totalize functions for
’ low frequency applications, while Model 1807 has 1.3GHz bandwidth and an ul- l
| tra-stable 0.5PPM TCXO time base with an optional accessory antenna. ltis ideal |
for adjusting RF transmitters to FCC Standards. Model 1856A measures up to
2.4GHz for personal communications service applications.
| Get the performance and features you need and pay no more than you have
to, thanks to the intelligent new frequency counters available from B+K Precision!

Model

New 1 §(E
New 1807

New1823

New 1803C 100MHz

100MHz
T 13GHz
175MHz
New 1856A 2.4GHz

Bandwidth Period Totalize Timebase Price

1
|
Stability [
l
|
{

2PPM  $209

Yes T Yes 2PPM $249
o T 0.5PPM  $299
Yes  Yes 2PPM  $399
0.5PPM_$499

Yes Yes
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dvances in technology can
Abe good and bad. They're

good because they can lead
to the development of really neat
gadgets that can make our lives
easier, and the gadgets continue to
get better and cheaper with each
passing day. However, technological
advances can be bad if, while mak-
ing something easier, they also elim-
inate the need for us to think.

Once upon a time a four-function
calculator cost over a hundred
bucks. Today, just about the only
place you can find such a simple
calculator is as a giveaway item with
a six pack of soda. It's good that
they're so cheap, but it's bad also
because basic arithmetic skills
aren't emphasized in schools as
much these days. It seems that not
as many twelve-year olds today can
do long division as well as they
could 15 years ago, and |'ve yet to
meet anyone under thirty years old
who knows how to derive a square
root on paper.

We are rapidly becoming a civi-
lization that is incapable of function-
ing without a pair of AA batteries—
and, as we all know, they're not in-
cluded! But it's time to put away my
soapbox and get back to the busi-
ness at hand.

Designing a tachometer

You can probably go to any auto-
parts store and buy a tachometer
for under $50. It will come with a
black box, three wires, and an in-
credibly spiffy looking display that's

Why build a tachometer?

guaranteed to dress up the ap-
pearance of your dashboard. This
basic no-brainer can be installed in
the time it takes for a commercial
break during your favorite TV show.
Given all this, why would you even
think about building your own? The
parts and time required to build it are
going to cost more than a store-
bought unit, to say nothing of your
aggravation in getting the thing to
work.

Fortunately, there are still enough
of us around who have enough curi-
osity to want to know how things
work, and a sufficiently large
enough ego to know for sure that
we re capable of doing whatever we
put our minds to.

Tachometers are usually included
only on higherend model cars or as
part of an outrageously priced ac-
cessory package. Luckily for the
more stubborn people, ta-
chometers are not very difficult to
build. There are lots of designs
around (there are even several
“tachs on a chip™), but the basic
approach to building them is usually
the same. In line with my well estab-
lished procedure, I'll be using com-
mon {Cs and standard value
components.

The fundamental components of
a tachometer are shown in Fig. 1.
The critical elements of the design
are the timebase and the counting
circuitry. If the circuit can't keep
accurate time, the values that it
feeds to the display are not going to
be very useful. Fortunately, achiev-
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FIG. 1-—FUNDAMENTAL TACHOMETER COMPONENTS. The critical elements are the

time base and the counting circuitry.
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FIG. 2—A CAR’S IGNITION SYSTEM is
exceptionally noisy. The pulses from the
coil are in the kilovoit range, and are far
from clean. They usually look something
like this.

ing timebase accuracy is simple and
achieving reliability in a pulse-count-
ing circuit is simply a matter of care-
ful design.

Notice that there's a separate
section that conditions the signal
which is fed to the tachometer cir-
cuit. Whenever you want to do
something with a car’s ignition sys-
tem, you have to pay extra special
attention to be sure that the signal
you get is the signal you want. How-
ever noisy a car's electrical system
might be, the ignition system is the
noisiest of all. Remember that the
pulses being fed from the coil are in
the kilovolt range. Moreover, they're
not clean square waves. If you put
them on an oscilloscope you'll prob-
ably see a waveform like the illustra-
tion shown in Fig. 2.

The circuit shown in Fig. 3 is a
good starting point for a signal-con-
ditioning circuit. Notice that the sig-
nal is picked off the distributor
points and not one of the spark-plug
wires. The signal frequency at the
distributor points is always greater
than at any one of the plugs. (For
example, it's four times greater for a
four-cylinder engine.) And even
though tachometers are really just
counters that can measure very low
frequencies, the higher the input
frequency, the easier it is to get
accurate readings.

The circuitry shown in Fig. 3 is
nothing more than a series of re-
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FIG. 3—SIGNAL-CONDITIONING CIRCUIT. The signal is picked off the distributor
points where the frequency is greater than at any one of the plugs.

sistors and capacitors that are de-
signed to "swallow up” any higher
order harmonics, cut the amount of
power presented to the tachometer
input, and isolate the tachometer
from the ignition system. The values
shown for the components are mid-
dle-of-the-road numbers that should
work well for just about any car on
the road—there isn’'t much dif-
ference between cars in this part of
the ignition system. You might have
to adjust the components slightly
for your car, but you'll only have to
make minor changes in the resistor
values.

If you have any doubts, make the
numbers higher rather than lower.
The values of the capacitors can be
changed slightly without their hav-
ing much effect on the circuit. It's
really just a question of parts you
happen to have lying around.

By the time the raw pulse gets
through the RC circuits, it's at a safe
power level, and the majority of the
signal’s initial harmonics and rip-
pling “aftershocks” have been re-
moved. The Zener diode guaran-
tees that the voltage level won't be
high enough to fry IC1-a's inputs.
The final clean up of the pulses is
done by the two 4093 Schmitt trig-
gers (IC1-a and -b) that are set up as
simple inverters. By the time an in-
put pulse gets through those, it's a
TTL-compatible pulse with a fre-
quency of one count per point
pulse.

Put this part of the circuit to-
gether and hook it up to the coil wire
on your car's distributor. The ideal
way to see if everything is okay is to
use an oscilloscope and look at the
pulses produced by IC1-b. If you
don’t have a scope, you can proba-
bly work out some circuit with an
LED and a timing light; have the LED
light when there's no pulse, and
shine the timing light on the LED. If
everything is working, you should

never see the LED light while the
timing light is on. This method is not
exact, and it depends on the timing
light you use. If anyone out there
can think of a neat way to verify this
part of the circuit, I'm open to ideas.
Let me know if you think of some-
thing and I'll spread it around to ev-
eryone.

Designing the counter circuit
isn't as straightforward as you might
imagine because the number of
pulses per engine revolution de-
pends on how many cylinders your
car's engine has.

Let's assume that an engine has
only one cylinder. If it's a four-stroke
engine, the plug will fire only once
for every two revolutions of the en-
gine. A two-stroke engine fires once
per revolution, but unless you have
an old dirt bike or an ancient SAAB,
you can forget about two-stroke en-
gines altogether.

About the only place you'll see
two-stroke engines these days is in
chain saws and outboard engines,
and there's a very good reason for it.
There will be a special mention here
for anyone who knows what that
reason is.

The rules for multi-cylinder four
stroke engines is just a simple ex-
tension of the single-cylinder exam-
ple. A single-cylinder engine fires
each time the crankshaft rotates
twice (every 720°). A two-cylinder
engine fires once every 360° of rota-
tion, a four-cylinder fires every 180
degrees, a six-cylinder every 120
degrees, and so on.

When you design the counting
and timing circuitry for the ta-
chometer, it must be configured to
match the number of cylinders in a
given engine because you will be
relying on the number of pulses
coming from the coil to reveal en-
gine rpm. When we get together
next time, we'll work out the details
of these two circuits. Q
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Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

By Studying at Home

Grantham College of Engineering,
now in our 43rd year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

No commuting to class. Study at
your own pace, while continuing on
your present job. Learn from easy-to-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and C languages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, arid much more.

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

Write or phone for our free
catalog. Toll free, 1-800-955-2527, or
see mailing address below.

[ ]

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460

MON SOIUOI0IT ‘v661 lidy

N
n


www.americanradiohistory.com

Electronics Now, April 1994

N
[-2]

NEW LITERATURE

Use The Free Information Card for more information on these books and literature.

The Internet Guide for New
Users; by Daniel P. Dern.
McGraw-Hill Inc., 1221 Ave-
nue of the Americas, New
York, NY 10020; Phone:
1-800-2-MCGRAW; $27.95.

This book provides a
map and traveler's guide to
the Internet. It explains pro-
cedures for entering the
system to newcomers and
it gives experienced users
key information about the
concept of the Internet and
its facilities.

INFORMATION CARD

Dern explains the sim-
ilarities and differences be-
tween the Internet, Com-
puServe and other on-line
services. He describes the
fundamentals of Internet
naming and addressing,
and he explains Unix in
enough detail for most In-
ternet users. The author
goes on to explain how to
use the Internet's basic on-
line facilities: electronic
mail, Usenet, remote-login,
and file transfer.

This guide will be of value
to owners or users of IBM
personal computers or
compatibles, Apple Macs,
Amigas, and Unix-based
computers. It explains how
to pick a suitable organiza-
tion for an account based
on the user’s needs, inter
ests, and budget. In addi-
tion, the book explains how
to gain access to existing

lists of Internet providers
and services, and it cites
examples of the growing
list of commercial and busi-
ness services. The author
also explains why it is nec-
essary to follow Internet
protocol in all interactions.

Leigh Weimers’ Guide to Sil-
icon Valley: An Insider’s
Tips for Techies & Tourists;
by Leigh Weimers. Western
Tanager Press, 1111 Pacific
Ave., Santa Cruz, CA 95060;
Phone: 408-425-1111;
$12.95.

This book views the re-
gion south of San Fran-
sisco, popularly known as
“Silicon Valley' as if it were
a place apart—a separate
island or country where the
denizens have their own
language, rituals and style.
It should prove to be useful
whether you travel there on
business or arrive there
simply as a curious tourist
in this fabled “‘cradle of
high tech.”

The book serves as a
guide to the Valley's largest
companies and venture
capital firms. The author
has first hand knowledge of
the area; she was living
there back when its prin-
cipal products grew on
trees in the 1950s. Ms.
Weimers writes a feature
column about Silicon Valley
for the San Jose Mercury
News, a nearby city not
considered to be in the Sil-
icon Valley.

She addresses both the
“ancient” history and cur-
rent events—personal and
economic—and names
names of local person-
alities. The book contains
detailed information on
lodging, dining, sightsee-
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ing, shopping, the visual
and performing arts,
sports, nightlife, and
places to take the kids.
And you'll even get prac-
tical information on cli-
mate, available public
transportation, and how to
get around on your own.
Add to that lists of wine-
ries, annual events, parks,
and a handy telephone

number directory.

Ready-to-Build Telephone
Enhancements; by Delton T.
Horn. Tab Books Inc., Blue
Ridge Summit, PA
17294-0850; Phone:
1-800-233-1128; $16.95.
This book explains how
to customize your tele-
phone with enhancements
that will do things like cor
recting an annoying ring or
preventing your children
from wasting your money
on long-distance or 900
numbers. Intended for the
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electronic hobbyist, it of-
fers step-by-step instruc-
tions, schematic diagrams,
parts lists, and layout di-
agrams for more than two
dozen telephone-related
projects.

Horn explains how to
turn your standard tele-
phone into a terminal in a
multipurpose home com-
munications system that
will save you time, money,
and grief. The projects de-
scribed include, in addition
to the musical ringer and
the 900-number discon-
nect circuit, a Touch-Tone
signaler and decoder, hold-
button circuit that turns on
music, and a computerized
auto-dialer.

You'll be able to make a
call timer with automatic
hang-up as well as circuits
for long-distance lockout,
an auto-answering modem,
and a tape-recorder inter-
face. For the hearing im-
paired, there is an earpiece
amplifier and a flashing-
ringer.

Desktop Publishing with
WordPerfect 6 for Windows;
by Richard Mansfield. Ven-
tana Press, P. 0. Box 2468,
Chapel Hill, NC 27515;
Phone: 919-942-0220; Fax:
919-942-1140; $24.95.

This book concentrates
on desktop publishing with
WordPerfect 6 for Win-
dows. It will be helpful in
the design of logos and the
layout of brochures, news-
letters, and display adver-
tising. The illustrated text
gives beginners as well as
intermediate users step-
by-step instructions in ap-
plying the graphics tools
and techniques with the
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Introducing a New Era

In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Hexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand elec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and facuity of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program available.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It’s

a program created to provide
the best education and
training possible with
a flexible schedule

to match your busy
lifestyle.
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World College is currently seeking
approval to confer the Bachelor
Degree from the Virginia Council of
Higher Education.

Earn A
Bachelor of
Electronic

Technology

(@

WORLD

COLLEGE

Bringing Te