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FROM ICOM RECEIVERS

ICOM’s IC-R71A and IC-R7000 are the
professional’s choice for receiving inter-
national broadcasts, aircraft, marine,
business, emergency services, television,
and government bands. These people
demand the finest in communications
and so do you. [COM puts the world at
vour fingertips with the [C-R7000 25-
2000MHz* and IC-R71A 0.1-30MHz
commercial quality scanning receivers.

Incomparable Frequency Control.
Both the IC-R71A and IC-R7000 feature
direct frequency access via their

front keypad, main tuning dial, optional
infrared remote control and/or computer
interface adapter. Incredible Flexibility!

Full Coverage, Maximum Performance.
The superh IC-R71A is your key to world-
wide SSB, CW, RTTY, AM and FM
(optional) communications plus foreign
broadcasts in the 100kHz to 30MHz range.
It features [F Notch, low noise mixer
circuits and a 100db dvnamic range. The
pacesetting IC-R7000 receives today's
hot areas of interest, including aircraft,
marine, public services, amateur, and
satellite transmissions in the 25MHz

to 2000MHz* range. It includes all mode
operation low noise circuits plus out-
standing sensitivity and selectivity. The
IC-R71A/R7000 combination 1s your
window to the world!

The IC-R71A is a shortwave listener’s
delight. Its 32 tunable memories
store frequency and mode information,
and they are single-button reprogrammable
independent of VFO A or VFO B’s
operations! Dual width, an adjustable
noise blanker, panel selectable RF preamp,
and selectable AGC combined with four
scan modes and all-mode squelch further
enhance the IC-R71A’'s HF reception!

The IC-R7000 features 99 tunable
memories and six scanning modes. It
even scans a band and loads memories
80 to 99 with active frequencies without

operator assistance! Additional features ?
include selectable scan speed pause ’
delays, wide/narrow FM reception and Y
high frequency stability. 3
Options. IC-R7000: RC-12 remote
control, EX-310 voice synthesizer, CK-%)
DC adapter, MB-12 mobile bracket.
IC-R71A: RC-11 remote control, EX-310
voice synthesizer, CK-70 DC adapter,
MB-12 mobile bracket, FL-32A 500Hz,
FL-63A 250Hz and FL-44A filters.

See these quality ICOM receivers
at your local authorized ICOM
dealer today.

*Specifications of the 1C-R7000 guaranteed from 25-1000MHz
and 1260-1360MH>. No coverage from 1000-1025MHz

ICOM America. Inc., 2380-116th Ave. N.E., Believue, WA 98604
Customer Service Hotline (206) 454-7619

3150 Premier Drive, Suite 126, irving, TX 75063

1777 Phoenix Parkway, Suite 201, Atianta, GA 30349

ICOM CAMADA, A Dwision of ICOM America, Inc.,

3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specifications are subject to change winout nonce or obligation At ICCM radkos
signiicantly excised FCC regulations hmming spurious emissions Receiversg-89

ICOM

First in Communications
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THE ENCYCLOPEDIA OF

For over 25 years, your most complete
source for electronics books.

ELECTRONIC
CIRCUITS

RUDOLF P. GRAF

Membership Benefits ® Big Savings. In addition to this introductory
offer, you keep saving substantially with members' prices of up to 50% off the
publishers’ prices. * Bonus Books. Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. ¢ Club
News Bulletins. 15 times per year you will receive the Book Clukt News, describ-
ing all the current selactions—mains, alternates, extras—plus banus offers and
special sales, with sccres of litles to choose from. ¢ Automatic Order. If you want
the Main Selection, de nothirg and it will be sent to you automatically. If you prefer
another selection, or no book at all, simply indicate your choice cn the reply form
provided. You will have at least 10 days to decide. As a member, you agree to
purchase at feast 3 books within the next 12 months and may resign at any time
thereafter. ¢ Ironclad No-Risk Guarantee. If not satisfied with ycur books, return
them within 10 days without obligation! ¢ Exceptional Quality. Al books are qual-
ity publishers’ editions especially selected by our Editorial Board.

FREE when you join!
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Please accept my mempership in the Electronics Book Club and send the 5 volumes listed |
below, plus my FREE copy of Deiton T. Horn's Ali-Time Favorite Electronic Projects (3105P), |
billing me $4.95. If not satisfied, | may return the books within ten days without obligation and
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FEATURES

Thermally Machine Project Boxes

Give a professional-look appearance to plastic
enclosures that house projects.
By Adolph A. Mangieri

An Infrared Thermometer Accessory
Lets any DMM measure temperatures Fast

without requiring physical contact.
By Thomas R. Fox

A Precision DC Power Supply
Laboratory-grade low-voltage supply offers two
user-selectable voltage ranges, short-circuit
protection and ability to go down to 0 volt.

By Dennis Eichenberg

Stereo Audio Test Box

Simplifies connection of test equipment to
audio gear for troubleshooting and repair.
By Irving E. Farnham

Computer-Controlled AC Interface

Interface and BASIC program let you control
lights and appliances from the keyboard of your
IBM-type computer. By George F. Stockman IV

Area-Code Speed Dialer

Automatically dials any area code, including the
‘1’ that may be required, and any digit needed
in an office telephone system to access an
outside line. By Dave Wysock

DC-to-DC Converters
Designing and building circuits to convert one
dc voltage to another. By Anthony J. Caristi

COLUMNS

Electronics Notebook
Analog Arithmetic. By Forrest M. Mims IIT

Solid-State Devices

Error Detection & Correction, Lithium
““Kickstarter,”’ and Improved PROM and
SPROM Chips. By Joseph Desposito

PC Capers
Life & Death and The MousePen.
By Ted Needleman

Software Focus

Metro Software’s LaserTwin Lets Dot-Matrix
Printers Emulate Laser Printers.

By Joseph Desposito

DEPARTMENTS

Modern Electronics News

Editorial
Modern Electronic Drafting. By Art Salsberg
Letters

New Products
Books & Literature
Advertisers Index
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Build your own Surge-Protector,
Function Generator, Amplifier,
Laser Printer...

“I can’t believe how easy

it is to build my own

electronic devices. This

book shows me how to

do it step-by-step.”

The Modern Electronics Manual Convenient, easy to access information in one,

Newly revised and enlarged, now with more than 550 comprehensive source _

pages, shows you how to successfully build and repair You won't need to search for books, magazines and manu-
electronic appliances and equipment. Useful projects, facturer’s brochures. The sturdy three ring binder with
easy-to-follow repair instructions, detailed instructions index tabs organizes the material so that you'll find what
for correctly using test equipment, up-to-date techniques you need quickly.

and the latest in electronics know-how.

Ciozens of practical, money saving projects
With detailed assembly instruc-
tions, schematics, circuit layouts
and parts lists, you'll build projects
in areas ranging from telecommu-
nications, stereos and computers,
test and repair tools, to radio and
TV. And you won't spend valuable
time searching for parts, because
our “Sources of Electronic Compo-
nents and Supplies” provides you
with an updated list of local and
mail-order suppliers.

Do-it-yourself repair techniques
Professional hints, tips and short-
cuts will make repair easy and
efficient. Learn money saving
maintenance tricks and repair
techniques. You'll feel confident
about troubleshooting problems.
You'll know when to call for ser-
vice and when you can fix equip-
ment yourself.

Timely supplements offer you brand
new projects and up-to-date
information.

Experts in their fields work out new and
interesting assembly instructions for one-
evening projects and keep you on top of
what’s new. Your knowledge of electronics

Free circuit layouts on acetate save time
and improve results!

PRE-TESTED The hardest part of many elec-
tronics jobs is in the planning,
because drawing your own

circuit layouts can be time con-
suming and inaccurate. The
Modern Electronics Manual pro-
vides clear acetate circuit layouts
for every project. Just place the
layout over a photosensitive cop-
per circuit board, expose it to light
and etch your own printed circuit.
Then attach the com-
ponents, plug it in and
use it!

FREE!

Circuit Layouts
on Acetate

-

The Modem .

A practical refé b
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MONEYBAC
GUARANTEE:

There’s no risk in
trying The Modern
Electronics Manual

to see if it’s
right for you. If you
are not delighted,
simply return the

3 I YE please send me The Modern Electronics Manual
7 g for only $49.95 plus $5.00 shipping and hand]ing.l
I understand that if [ am not completely delighted, | may
- | return the manual within 15 days and receive a prompt
E | refund. Updates will be sent 4-5 times a year, they are up
¢ | to 120 pages each and cost 25¢ per page. Cancel anytime.
= | Special bonus, limited time only: Prepaid orders receive
Z | first supplement FREE. Order today!
i I O Visa O MasterCard 3 Check enclosed O Bill me

|
I
|
|
Card # Exp. date :
I
|
|
|
I

grows continuously. You'll benefit from the manual after the E |
latest developments and ideas, be able to I5-day trial period 3 1 o
and receive a E | Signature and

build or repair more on your own, have fun

number are required for

and save more money. Supplements are sent prmEgElenty ¥ | RO W ordrs.
4-5 times a year. No-risk guarantee, you pay s hamg
upon approval. ' } e

| City. State. Zip

73 97 Indian Field Rd.
=1 Greenwich, CT 06830

< 5 I Sorry, orders from foreign countries can only be accepted if they are prepaid im

3 | US currency. Shipping and handling cost $15.00 per international shipment.
1 lfxccpl Canada and Mexico.) ME1130

CALL 1-800-222-WEKA

FOR FASTER SERVICE

&R,

CIRCLE NO. 99 ON FREE INFORMATION CARD
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PERSONAL DIGITAL CELLULAR PHONES. Next year NYNEX Mobile will
introduce wireless personal telephone service (PTS) in New York
City. It’ll use a new digital transmission standard and expand
the breadth of cellular telephone services. It will buy switching
equipment from AT&T Network and digital phone handsets from
Qualcomm, Inc. for resale to consumers. It’s reported that the
new phones will be significantly smaller and lighter than present
cellular models, and also less expensive. The phones will have a
"sleep" mode when not in use to minimize battery drain

Among services to be offered are traditional two-way
communications, a less-expensive one-way outgoing service that
responds to a built-in pager for incoming calls, and an
economical one-way outgoing-only service

UNFAIR BANNING. Starting January 1, 1991, the Government Ethics
Reform Act of 1989 (Section 601 of P.L. 102-194) prghibits civil
servants from accepting payment for writing or giving speeches
about any subject whether or not it’s related to their job.
Apparently directed against congressmen and government officials
from accepting honoraria, the legislation is written so that it
blankets all federal workers. As a result, it will be illegal for
a clerk working for the government to write a poem and be paid
for it; or a short story or a technical article for a magazine.
Or writing for a religious newsletter on a part-time basis, and
so on. Clearly, the law has to be refined--and quickly--since it
affects people whose part-time efforts have nothing to do with
influence peddling. WRITE TO YOUR CONGRESSMEN AND SENATORS to
demand a change in the law.!

There’s Senate legislation afoot to ban the use of lead
solder for connecting components (Bill S.2637). The Environmental
Protection Agency can make an exception for certain products, but
there’s no assurance that the electronics industry will be among
them. As you know, the commonly used tin/lead ratio for solder is
60/40, and industry spokespeople say that there’s no lead-free
substitute for it when considering corrosion, resistance and
thermal stress. Among alternative alloys is indium-based
material. Again, write to your legislators‘about this. Babies
don’t suck on soldered interconnects. Moreover, the lead in
solder is contained within the compound.

TRACKING SATELLITE INTERFERENCE. Engineers at Georgia Institute
of Technology say they’ve developed a system for pin-pointing
the location of ground stations that interfere with satellites.
Called the Satellite Interference Locations System, it uses a
variation of techniques long used for radio navigation. The
system employs a Time Difference of Arrival technique to infer
longitude and latitude, and could theoretically provide accuracy
to within a fraction of a mile. Most satellite interference is
not caused by a "Captain Midnight," which interfered with Home
Box Office (HBO) four years ago, but due to accidental turn-on of
a legal transmitter at the wrong time, sloppy operation by TV
news crews and commercial FM radio station signal leaks into
satellite uplinks.
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Ammaiteur [Radio
Buyer’s Guides

You can buy with confidence when you have all the
facts. The 1991 Equipment Buyer’s Guide gives you in-
depth coverage of HF/VHF/UHF rigs and accessories. All
the information is here in one handy, concise directory
with descriptiors, technical specifications, model num-
bers, retail prices and photographs. How do you get a
ham license? What’s the latest on the code-free license?
What equipment do you really need to work the satel-
lites? Should you buy acomputer for your shack? How do
you add computer control to your rig? You can buy with
confidence when you have all the facts. Order the 1991
Equipment Buyer’s Guide today!

You’'ll need the Antenna Buyer’s Guide to squeeze
every last dB out of your antenna dollars. Make sure you
get the best possible antenna system for the best price!
HF and VHF, UHF, directional and omnidirectional, verti-
cal and horizontal, mobile and portable—they are all cov-
ered in depth. Tuners, cables, wattmeters and more! i
You'll find detailed charts, specification, photos and re- //
tail prices. Advice on getting the propertower and anten- ik
na permits from a leading authority on PRB-1. Step-by- _:#, :
step guide to putting up your first beam! The bands are ' g L?
hotter then ever right now. You can’t afford to wait. ' ' 1

ORDER YOUR BUYER’S GUIDES TODAY!

Con’t miss the most valuable buying guides in the Amateur Radio Field!

[J EQUIPMENT BUYER’S GUIDE

YES, please send me copies at $4.95 each: L) ANTENNA BUYER'S GUIDE

Name Call

Address

City State Zip

Send only $4.95 each today. Foreign: $6 U.S. funds. (] Check (1 Money Order

O MasterCard [J VISA [0 Amex Card No. Expires

Signature (required on all charge orders)

Mail to: CQ Communications, inc., 76 North Broadway, Hicksville, NY 11801/FAX: 516-681-2926



| kit contains

International Inc

340 E. FIRST ST.
DAYTON, OHIO 45402

IDLER TIRE KIT

This popular

170 of the
most popular
idler tires (10
eachof 17
different
size
save d money by having the right
tire in stock. Also included is a cormprehen-
sive cross reference listing over 80 manu-
facturers' assembly numbers and over 200
model numbers. (All tires are available
individually for reorder.)

$49°

#MM-400-900
VCR REPAIR PARTS KIT

With this
convenient
kit you can
do most of
your VCR -

e iR s

repair jobs ‘,s & q ep

the same ?
d parts for RCA, Hitachi,

day

F|sher Sanyo, Lloyds, Panasonic, Sony,
Sharp, JVC, and more. Over 45 parts in all.
(All parts are available individually for

reorder.)
#MM-400-950 $89%

VCR SPRING ASSMT

A wide
assortment
of springs
usedi
many n
brand V!

A

| Clutch springs, idler springs, tension

springs, etc. 11 tension springs and 5
pressure springs.

#MM-430-300 $1%0
VCR WASHER ASSMT
Awide Y
el o)
tred n I

clutch ass®mblies and idlers. 150 pieces,
split ring and regular.

' #MM-430-305 $5%
e caLL
T=Z"  TOLL FREE

[BFR  FREE CATALOG

1-800-338-0531

CIRCLE NO. 89 ON FREE INFORMATION CARD
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Modern Electronic Drafting

Computer graphic systems have changed
the way many people draw electronic
schematic diagrams and create artwork
for making printed-circuit boards. Mar-
rying mechanical drawing to computers
is nothing new—it began in the early
1960s. From a hardware viewpoint, it
started with mainframes, extending to
minicomputers and then to graphics
workstations. In recent years personal
computers have been used for this pur-
pose, too.

The more powerful a PC is, the more
sophisticated accompanying software
can be. Even today’s top-model PCs,
however, exhibit severe limitations in
what they can accomplish in the CAD
area. For certain applications, such as de-
sign work that requires solving analysis
problems, they’re still too slow. For some
solid modeling uses, they don’t have
enough memory for precise work.

Nevertheless, for many CAD pur-
poses, they’re very satisfactory. Further-
more, their relatively modest price makes
them exceptionally attractive since more
engineers can have access to the machines
for a host of CAD applications where
they work very well. In electronics,
they’re especially effective for drafting
and for printed-circuit-board layouts.
Moreover, they serve well to train users
for work on much larger CAD/CAM
(computer-aided drafting/computer-aided
manufacturing) computers.

A particular boost for PCs in the elec-
tronics area has been the great increase in
symbol libraries. Consequently, a user
can quickly pluck a variety of electronic
device drawings from a library and place
them anywhere in a work area. It be-
comes easy to create interconnects, enter
text, edit drawings, etc. Sophisticated
software programs allow PCs to simulate
circuit operation, design chips, and even
do limited modeling and analysis.

With PC schematic programs now seli-
ing for under $100, wedding electronics
and computers is not even costly today
for anyone who wants to become CAD
trained, or draw schematics for personal
or educational reasons. Costlier pro-

8 / MODERN ELECTRONICS / November 1990

grams open new vistas, which include
professionally created schematics and pc-
board layouts. Moreover, one can add
symbol libraries for non-electronic draw-
ing applications, such as landscape archi-
tecture, bathroom design, etc.

For high-quality work, you need good-
performance equipment, of course. You
won’t get it with an old4.7-MHz comput-
er with 256K user memory, a CGA video
monitor and a nine-pin dot-matrix print-
er. Also, you will definitely need a mouse
pointing qewce

Some indications of how professionals
use CAD/CAM/CAE is revealed in a re-
cent study by CAD/CAM Publishing
(841 Turquoise St., Suite D, San Diego,
CA 92109), which publishes a monthly
newsletter, Computer Aided Design Re-
port. It indicated that 47 percent of sys-
tem owners plan to add work stations for
producing schematics, while 51 percent
plan such an expansion for PCB layout.
The most popular electronic engineering
applications for CAD are, according to
the study, drawing schematics (40%), PC
boards (34%), logic simulation (13%),
analog simulation (10%), IC layout
(10%), timing analysis (10%), and fault
simulation (8%).

To get a better feel for what’s available
in schematic drawing and printed-circuit-
board layout programs in the personal
computer world, we examined a batch of
them from ones at low price points to
more costly packages. Additionally, we
worked with an educational software
package that simulates circuit activity
through output readings of software-
generated ‘‘instruments’” of all kinds.
And we varied the type of computers and
peripheral equipment used.

The resuits of these efforts will be de-
tailed here, starting next month. I think
you will find it to be both interesting and
inspirational since it’s a field of endeavor
that weds electronics and computers, and
offers growing job opportunities.

i sty
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W LETTERS /i

¢ VWould you please supply me with equivalent numbers for
CMOS opamp ICI and 3914 dot/bargraph display driver /C2 for
the ‘‘Biofeedback Monitor & Lie Detector’’ featured in the Aug-
ust 1990 issue of Modern Electronics.

In the same issue appeared the ‘‘Darkroom Exposure Meter’’
for which 1 would like to know the equivalent for the Vactec
VTI200 photocell recommended for PCI. The text mentions that
this device is available from Allied Electronics and Newark Elec-
trcnics. While this may be so, both sources have a minimum re-
quirement of $25 per order, which puts building such projects be-
yond the reach of reasonable price.

May [ suggest that if Modern Electronics wishes to sell maga-
zines in Canada, full information about ICs and other devices
should be given so that equivalents can be purchased here without
having readers suffer the cost of postage, customs, etc.

John E. Sandon-Humphries

Logan Lake, B.C., Canada

The CMOS op amp you refer to is a specialized device that is
available in only 1,000-piece quantities. The Note at the end of
the Parts List gives a source from which this chip can be obtained
in single-unit quantity. The 3914 is available from Digi-Key
(1-800-344-4539), among other suppliers. The VT200 series was
cited as a typical example of the photocell to use. You can use any
other photocell that has the characteristics given in the article.—Ed.

Perspective, Please
® What is the view of the Dinsmore magnetic sensor in Fig. 2 of
the “‘Digital Compass’’ project featured in the August 1990 issue
of Modern Electronics?
J.B. Craig
Marysville, CA
The view is from the bottom of the device.—Ed.

Cleaner Copy
¢ The etching-and-drilling guide for the main pc board in Part 2
cf the ““Dual-Application Telephone Security System’’ that ap-

fr)
[

peared in the July 1990 issue of Modern Electronics appears to
have a few short circuits between closely-spaced traces. Any
thance of getting a ‘fclean’’ copy?

J.A. Furstman

Brooklyn, NY
The original pc guide appears to have suffered from “‘ink bleed”’
during printing. Here it is cleaned up but shown at 75% actual
size. You can easily clean up the original by working from this
copy. Alternatively, you can have this blown up to actual size for
direct use. Alsonote that the trace that originates at the pin 12 pad
JSfor IC7 and passes between the pads for pins 11 and 12 for 1C6
and terminates at the pin 21 pad of 1C2 should also be connected
to the pin-12 pad for 1C6.—Ed.
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Our huge inventory of over
15,000 different items is
constantly monitored and
re-stocked to virtualty
eliminate backorders and
get your parts and com-
ponents to you FAST!

SERVICE

Ourvfriendly, knowledgeable Sales Reps
are just a quick, TOLL-FREE call away
to take your order or provide product
technical assistance when you

need it. We also offer FAX ‘
ordering, convenient hours

_‘ and multiple payment options,

MCM ELECTRONICS

650 CONGRESS PARK OR
CENTERVILLE. OH 45458-4072

A PREMIER Company
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