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Reddy Chirra improves his vision with
an Apple.

Reddy is an optical engineer who's
used to working for big companies and using big

mainframes.

Butwhen he started his own consulting
business, he soon learned how costly mainframe
time can be. So he bought himself a 48K Apple II
Personal Computer.

And, like thousands of other engineers
and scientists, quickly learned the pleasures of
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cutting down on shared time @& and having his
own tamper-proof data base. 5
His Apple can handle
formulas w1tI})1 up to 80 vari-
ables and test parameters on

i _lmummn“ !i |
250 different optical glasses. S

He can even use BASIC,FORTRAN,
Pascal and Assembly languages

And Apples HI-RES graphics come in
handy for design.

Reddy looked at other microcomputers, but
chose Apple for its in-depth documentation,
reliability and expandability.

You can get up to 64K RAM in an Apple 1L
Up to 128K RAM in our new Apple III. And
there s a whole family of compatible perlpherals
including an IEEE—488 bus for laboratory
instrument control.

Visit your authorized Apple dealer to find
out how far an Apple can go with scientific/
technical applications.

It1l ciange the way you see things.

The personal computer. ‘Clppla

For the authorized dealer all (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley no, CA 95014.
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22 Megohm

Input Impedance

12,000 Hour Continuous
Battery Life

Insta-Ohms* Visual
Continuity Indicator

In-Circuit Resistance

Measurement
20() Low Resistance
with Zero Adjustment

Audible Continuity
On-Oft Switch

True RMS Select Switch
for ac only or ac+dc

___Q_____w Amp ac/dc

In-Circuit Diode/

Transistor Test Function

Introducing the TECH 360

1500Vdc/1000Vrms
Overload and

440 Vdc/Vrms Resistance

I Temperature Probe Input

(—20°C to +1265°C)

DMM. Never has it been
s0 easy to do so much for

Beckman’s TECH 360 bench/
portable DMM puts unmatched
capability and convenience at your
fingertips.

You can select from 8 functions
and 31 ranges with one turn of the
single selector switch.

On or off the bench, you can
accurately measure all complex

waveforms with True RMS AC func-

tions. Extend resistance measure-
ment to 1/100 ohm resolution. Read
temperatures from —20°C to
1265°C. Perform continuity checks

so little.

quickly, with audible and visible
indications. Measure up to 10 amps
without adding special adaptors.
All with 0.1% basic Vdc accuracy.

12,000 hour battery life
Designed for ultimate ease of

operation, the TECH 360 delivers

12,000 hours continuous service (up

to 4 years of normal use) from stan-

dard heavy-duty batteries. You'll
never have to search for power out-
lets or contend with ground loop
errors. The expense of rechargeable
battery packs
1s eliminated.

The TECH 360 is available
for just $289 (U.S. only), including
batteries. The companion TECH
350 (without RMS and temperature
measuring capability) is priced
at $229.

For information on the com-
plete line of Beckman DMMs and
accessories, call your local distrib-
utor today. For the one nearest you
call: (714) 993-8803 or write
Beckman Instruments, Inc., Electro-
Products Group, 210 South Ranger
Street, Brea, California 92621.

Convenient storage and multiple viewing angles
are featured in the new line of Beckman bench,
portable DMMs.

BECKMVMAN

CIRCLE NO. 15 ON FREE INFORMATION CARD
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TWELVE STRONG

Pick a strong partner

A computer purchase is the beginning of a long term
partnership between you and the people you buy from.
Your ongoing need for software and accessories re-
quires a partner who will stand by you with a growing
line of products. And nowhere will you find a more com-
plete line of hardware, software and accessories than
at your Heathkit Electronic Center. Here are twelve
strong reasons to make Heath/Zenith your partner.

1. The All-In-One Computer

The heart of the Heath/Zenith line is the stand-alone
89 Computer. It's a complete system with built-in 5%4-inch
floppy disk drive, professional keyboard and keypad,
smart video terminal, two Z80 microprocessors, and
two RS-232C serial I/O ports. It comes with 16K RAM,
expandable to 64K.

2. Peripherals

These include the popular Heath/Zenith
19 Smart Video Terminal, loaded with
professional features. And the 74 Line
Printer, priced as low as $495. Other
printer brands are on display,
including high- ’
speed, typewriter-#'
quality printers. —

3. Software

Word processing, includes reliable, easy-to-use
Zenith Electronic Typing and powerful, full-featured
WORDSTAR

Small Business Programs, feature General Ledger and
Inventory Control.

HUG, Heath Users’ Group, offers members a library of
over 500 low-cost programs for home, work or play.

4. Programming Languages

For your own custom programs,
Microsoft languages are
available in BASIC (compiler
and interpreter), FORTRAN
and COBOL.

L

5. Operating Systems

Three versatile systems give you the capability to per-
form your specific tasks.

CP/M by Digital Research makes your system com-
patible with thousands of popular CP/M programs.
UCSD P-System with Pascal is a complete program
development and execution environment.

HDOS, Heath Disk Operating System gives you a
sophisticated, flexible environment for program
construction, storage and editing.

HEATH/ZENITH YOUR

6. Utility Software

Expand the performance range of your computer with

a broad selection of utility tools, including the best of

Digital Research and the complete line of innovative

Softstuff products.

megabytes of storage to your : F-. ’
89 Computer. Diskettes are

standard IBM 3740 format, double-sided,

double-density.

The 5Va-inch 87 Dual Disk System adds

200K bytes of storage to your 89. Both

disk systems feature read/write protec-
tion and easy plug-in adaptability.

7. Disk Systems

The 8-inch Heath/Zenith 47
Dual Disk System adds over 2

8. Self-Study Courses

Learn at yourown pace
with Programming
Courses that teach you
to write and run your own -
programs in Assembily, ol
BASIC, Pascal or T, <
COBOL. N
A course on Computer Concepts '

for Small Business gives you

the understanding to eval-

uate the ways a computer

can benefit your business.

Personal Computing is a
complete introduction to
the fundamentals for the
novice. Every Heathkit/
Zenith course is pro-
fessionally designed
foreasy, step-by-
step learning.

All Heath/Zenith
Computer Products

are available completely
assembled and tested for
commercial use. Or in easy-
to-build, money-saving kits

wwWw americanradiohistorv com
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9. Expansion Options

Communicate with the outside world through a Three-
‘ port EIA RS-232C Serial Interface.

Expand RAM to 64K with easy-to-install expansion
chips

10. Accessories

-. B Your Heathkit Electronic Center has the

| latest in modems, black-and-white and
color video monitors, computer furniture
and a full line of supplies, accessories, books
and parts.

11. Service

No one stands by you like Heath/Zenith
We help you get your system up and
running smoothly. Service is avail-
able from trained technicians,

over the phone or at one of 56
Heathkit Electronic Centers.

12. Value

Your money buys you more because

Heath/Zenith prices are among the industry’s most
competitive. Make your own comparison and find out
how much you can save.

Complete, integrated computer hardware and soft-
ware, designed to serve you and to grow with you
— that's what to look forin a strong partner. And
= with Heath/Zenith you get it all under
= one roof.

==
=== All at your
Heathkit Electronic
Center

Pick the store nearest you
from the list at right. And
stop in today fora demon-
stration of the Heath/Zenith
89 Computer System. If you
can't get to a store, send
$1.00 for the latest Heathkit®
Catalog and the new Zenith
Data Systems Catalog of
assembled commercial
computers. Write to

Heath Co., Dept. 010-824
Benton Harbor, M1 49022.

T

Wi,

y HEATH/ZENITH

REASONS TO MAKE
COMPUTER PARTNER

Visit Your Heathkit Electronic Center*
where Heath/Zenith Products are displayed, sold and serviced.

PHOENIX, AZ

2727 W. Indian School Rd.

602-279-6247

ANAHEIM, CA
330E. Ball Rd.
714-776-9420

CAMPBELL, CA
2350 S. Bascom Ave.
408-377-8920

EL CERRITO, CA
6000 Potrero Ave.
415-236-8870

LA MESA, CA
8363 Center Dr.
714-461-0110

LOS ANGELES, CA
2309 S. Flower St.
213-749-0261

POMONA, CA

1555 N. Orange Grove Ave.

714-623-3543

REDWOOD CITY, CA
2001 Middlefield Rd.
415-365-8155

SACRAMENTO, CA
1860 Fulton Ave.
916-486-1575

WOODLAND HILLS, CA
22504 Ventura Blvd.
213-883-0531

DENVER, CO

5940 W. 38th Ave.
303-422-3408

AVON, CT

395 W. Main St. (Rt. 44)
203-678-0323
HIALEAH, FL

4705 W. 16th Ave.
305-823-2280
PLANTATION, FL

7173 W. Broward Blvd.
305-791-7300

TAMPA, FL

4019 W. Hillsborough Ave.

813-886-2541

ATLANTA, GA
5285 Roswell Rd.
404-252-4341

CHICAGO, IL
3462-66 W. Devon Ave.
312-583-3920

DOWNERS GROVE, iL
224 Ogden Ave.
312-852-1304

INDIANAPOLIS, IN
2112 E. 62nd St.
317-257-4321

MISSION, KS
5960 Lamar Ave.
913-362-4486
LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-6321
BALTIMORE, MD
1713 E. Joppa Rd.
301-661-4446
ROCKVILLE, MD
5542 Nicholson Lane
301-881-5420
PEABODY, MA

242 Andover St.
617-531-9330
WELLESLEY, MA
165 Worcester Ave.
617-237-1510

DETROIT, MI

18645 W. Eight Mile Rd.

313-535-6480

E. DETROIT, Mi
18149 E. Eight Mile Rd.
313-772-0416

HOPKINS, MN

101 Shady Oak Rd.
612-938-6371

ST. PAUL, MN

1645 White Bear Ave.
612-778-1211
BRIDGETON, MO
3794 McKelvey Rd.
314-291-1850
OMAHA, NE

9207 Maple St.
402-391-2071
ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN,NJ
35-07 Broadway (Rt. 4)
201-791-6935
AMHERST, NY

3476 Sheridan Dr.
716-835-3090
JERICHO, L.J. NY

15 Jericho Turnpike
516-334-8181
ROCHESTER, NY
937 Jefferson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690

CLEVELAND, OH
28100 Chagrin Blvd.
216-292-7553
COLUMBUS, OH
2500 Morse Rd.
614-475-7200
TOLEDO, OH

48 S. Byrne Rd.
419-537-1887

WOODLAWN, OH
10133 Springfield Pike
513-771-8850
OKLAHOMA CITY, 0K
2727 Northwest
Expressway
405-848-7593
FRAZER, PA
630 Lancaster Pike
SRL 30
15-647-5555
PHILADELPHIA, PA
6318 Roosevelt Blvd.
215-288-0180
PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564
WARWICK, RI
558 Greenwich Ave.
401-738-5150
DALLAS, TX
2715 Ross Ave.
214-826-4053
HOUSTON, TX
1704 W. Loop N.
713-869-5263
SAN ANTONIO, TX
7111 Blanco Road
512-341-8876
MIDVALE, UT
58 East 7200 South
801-566-4626
ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515
VIRGINIA BEACH, VA
1055 Independence Bivd.
804-460-0997
SEATTLE, WA
505 8th Ave. N.
206-682-2172
TUKWILA, WA
15439 53rd Ave. S.
206-246-5358
MILWAUKEE, WI
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology
Electronics Corporation in
the U.S.

Prices and specifications subject to change without notice.

Lo leRae omres — =Gl e s = S
Your strong partner
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Experimenting With Electronics

It’s easier than ever before to experi-
ment with electronic circuitry, thanks to
the advent of solderless breadboards and
integrated circuits. It has meant no
more fuss and muss in connecting and
changing components.

As most readers know, ‘“‘experiment-
ing” is a highly fruitful way to learn how
certain devices work. There’s nothing
like quickly strapping together a circuit,
making some changes, and observing the
end results to truly understand what
makes it all tick. Furthermore, one can
toy with a circuit on a solderless bread-
board until it’s just right before dupli-
cating it in more permanent fashion on
perf or printed-circuit board.

Such a “hands on” approach is epit-
omized by Forrest Mims’ monthly col-
umn, “Experimenter’s Corner.” As our
loyal readers probably know, it’s the
most popular editorial section in our
magazine, as evidenced by reader survey
after reader survey. Running since our
October 1975 issue, with Forrest’s fer-
tile mind supplying fresh material with-
out ever faltering, it has been a boon to
creative, ever-learning electronics en-
thusiasts. Now Forrest has written a
book based on his monthly installments,
titled 103 Projects for Electronics Ex-
perimenters, published by Tab Books.

For readers who missed some of his col-
umns or for those who wish to have them
wrapped up in one package, here’s a spe-
cial opportunity to experiment with ana-
log and digital ICs, converters, optoelec-
tronics, and power supplies.

In many instances, there are end prod-
ucts that result from following Forrest’s
experimenting suggestions. These in-
clude a microphone amplifier, touch
switch, intercom, tone-burst generator,
hexadecimal keyboard encoder, solid-
state oscilloscope, single-digit voltmeter,
light-activated relay, LED-LED trans-
ceiver, TTL supply, solar cell arrays,
and more. More importantly, one learns
how the circuit works and thereby
knows how to roll modified versions to
suit special purposes.

There are few sources available to get
such hands-on experience. To a lesser
extent, there are some other books, such
as Integrated Circuits for Electronics
Technicians by Edward Pashaow from
McGraw-Hill, Inc. But they’re almost
asrare as auk’s eggs. Also, using a more
formalized approach, Heathkit/Ze-
nith’s educational courses employ exper-
imenter packages with built-in solder-
less breadboard sockets, power supplies,
and signal sources, taking this method of
learning farther.

Judging from reader letters and our
400,000+ sales every month, there are
a lot of people out there who are not
merely resigned to pushing buttons.
With the dearth of electronics engineers
and technicians available for gainful
employment, this is a happy circum-
stance. Even so, there is expected to be a
shortage of electronics-trained person-
nel at least into 1985,

Interestingly, Japan produces more
electronics engineers than the U.S.,
though its population is so much small-
er. Seems that four years of high school
math and three years of a natural
science, as required in Japan and most
European schools, are options that fewer
and fewer Americans are choosing,
which doesn’t lay the seeds for future
technical graduates. Perhaps if PE read-
ers would pass along Forrest Mims’ col-
umns to youngsters and work along with
them, it would spark more interest in
seeking a technological career such as
electronics.
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Radio Shacks 399" TRS-80
Color Computer is f
People Who Take T

Seriously!

The TRS-80 Color Computer is the
affordable computer that doubles as an
action-packed electronic games
machine! Just attach to any color TV—or
use the $399 TRS-80 Video Receiver
shown — and plug in an Instant-loading
Program (sold separately) to blast
invaders from other galaxies, conquer
dinosaurs from a prehistoric world, pol-
ish up your chess game, or maintain the
family budget. Each game features vivid
color graphics and action-packed sound
effects. Or write your own programs in
coloz BASIC — our outstanding tutorial
manual makes it easy. Expand your sys-
tem to include a more powerful
BASIC, more memory (4K RAM is
standard), joysticks, a printer,
a modem, and disk or
cassette storage —

anytime!

A%

Stop by your nearest Radio -
Shack and let us demonstrate how [
fun computing can really be. Now over
6100 Radio Shack stores and dealers,
150 Computer Centers and 135 service
centers nationwide. Or write for a free
TRS-80 catalog: Radio Shack, Dept. 82- |
A-86, 1300 One Tandy Center, Fort
Worth, TX 76102.

*Retail prices may vary at individual stores and dealers. The biggest name in lime comput?.rs

Some izems require special order.
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Learning
electronics
is no picnic.

At any level it
takes work and
a few sacrifices.
But with CIE,
it’s worth it.

POPULAR ELECTRONICS
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Whoever said, ‘‘The best things in life
are free;” was writing a song, not living
a life. Life is not just a bowl of cherries,
and we all know it.

You fight for what you get. You get
what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you.

At CIE, you earn your diploma. It
is not handed to you simply for putting
in hours. But the hours you do put in
will be on your schedule, not ours.
You don’t have to go to a classroom.
The classroom comes to you.

Why electronics training?

Today the world depends on
technology. And the “‘brain’’ of
technology is electronics. Every year,
companies the world over are finding
new ways to apply the wonders of
electronics to control and program
manufacturing, processing...even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:

1. No previous electronics knowledge,
but do have an interest in it;

2. Some basic knowledge or experience
in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start, then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec-
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple principles of elec-
tronics and operate or maintain even
the most sophisticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independent home study school that
specializes exclusively in electronics.
Nothing else. CIE has the electronics
course that’s right for you.

Learning electronics is a lot more
than memorizing a laundry list of

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It’s built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.

That’s exactly what happens with
CIE’s Auto-Programmed® Lessons.
Each lesson uses famous ‘‘programmed
learning’’ methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd.

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

Today is the day. Send now.

Fill in and return the postage-free
card attached. If some other ambitious
person has removed it, cut out and
mail the coupon. You’ll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we’ll try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
CIE (mentioning name and date of
this magazine) at: 1776 East 17th
Street, Cleveland, Ohio 44114.

is simulated.

. N N B N B B B B B B B B B |
Cleveland Institute of Electronics, Inc.

Cli

Print Name

1776 East 17th Street, Cleveland, Ohio 441114

O YES...I want to learn from the specialists in electronics — C1E. Send me my FREE
CIE school catalog...including details about the Associate Degree program...plus my
FREE package of home study information.

Address

Apt.

City

State

Zip

MAIL TODAY!
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Age Phone (area code)
Check box for G.I. Bill bulletin on Educational Benefits: (] Veteran

Pattern shown on
oscilloscope screen

PE-48

O Active Duty

1"
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Additional information on’ new products

covered in this section (s available from the

manufacturers. Either circle the item’s code

number on the Free I[nformation Card

or write to the manufacturer at the
address given.

Car Stereo Expander

Quingoux 20

tening area. Model 801-A plugs directly
into most car stereo systems that incorpo-
rate a separate power amplifier. For self-
contained systems, a wiring connection
must be made. Designed to operate from
12 V dc, negative ground, the Imager is
also adaptable to home music systems,
connecting between the preamp and pow-
er amp. Specifications: input impedance,
25 k; frequency response, 10 to 20,000
Hz (£0.5 dB); THD, 0.03%; noise out-
put, —60 dBV; S/N, 68 dB; power, 40

mA; size, 4¥4”’W x 5Y4”D x 2”’H. Bracket
or velcro mounted. $149.95
CIRCLE NO. 88 ON FREE INFORMATION CARD

A version of the Omnisonix Imager de-
signed for car stereo systems is now avail-
able to increase the apparent size of a lis-

=== —————————————
Vertical Double Zepp

Antenna

The two-meter V-2 from the Hy-Gain di-
vision of Telex Communications is an ex-
tended double-zepp vertical consisting of
two stacked 5/8 waves decoupled inside
the antenna. Said to be resistant to severe
weather, and impedance-matched to the
transmission line, the V-2 mounts on any
mast up to 2’ in diameter. Two sets of
l/a-wave radials and a centered feedpoint
are said to eliminate power loss into the
sky. Operating from 138 MHz to 174
MHz, the antenna has a VSWR on the
order of 1.5:1 at resonance, and a 2:1
VSWR bandwidth of at least 7 MHz. [so-
lation from the supporting mast i1s 20 dB.
$49.95.

CIRCLE NO. 85 ON FREE INFORMATION CARD

Tape Splicing Kit

= e T )
Direct-Drive Turntable

A sclf-storing splicing kit from Osawa,
marketed under the Nagaoka brand
name, is available for editing and repair-
ing cassette and microcassette tapes (in-
cluding Philips format). The Nagaoka
PC-507 has a plastic top section that con-
tains cutting jigs for each of the three tape
formats, cassctte positioning sections, and
recesses for screws or clamps. A lower sec-
tion houses miniscissors, a razor/cutter,
screwdrivers, a marking pin, tweezers,
pressure pads, splicing tape sheets, leader
tape. an assortment of Philips head
screws, and one cassette hub. $24.95.
CIRCLE NO. 86 ON FREE INFORMATION CARD

Desolder Pump

The new DP-1 desolder pump from OK
Machine and Tool Corp. features all-
metal construction and compact size for
one-hand operation. Suction is said to be
precisely regulated to minimize damage
to delicate circuitry. Self-cleaning on each
stroke, the DP-1 can be disassembled
without tools for maintenance or repair.
The tip is made of Teflon. $10.95.

CIRCLE NO. 87 ON FREE INFORMATION CARD
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The HT-500 from Hitachi features the
Unitorque motor, which 1s said to provide
constant torque as the platter rotates.
The motor is brushless, slotless, and core-
less; and is regulated by reference pulses
from a crystal oscillator. Sensing tonearm
position optically, the unit is fully auto-
matic. The tonearm itself is a straight
low-mass design. The platter is of alumi-
num alloy. S/N is 78 dB; wow and flutter,
0.025% wrms. $330.

CIRCLE NO. 89 ON FREE INFORMATION CARD

=
Smartmodem

Designed to interface with an RS-232G-
compatible computer, the Hayes “Smart-
modem” is a 300-baud originate/answer
modem that can be controlled using any
programming language. Thirty different
commands can be written into a user’s
program or can be entered directly from a
keyboard. An internal speaker permits
monitoring of connections as they are
made, whether Touch-Tone or pulse. Fea-
tures include automatic answering and
dialing, loop-back self-testing, and LED
status indicators. Data format is serial,
binary, asynchronous 7 or 8 bits, and 1- or
2-stop bits with odd, even, or no parity.
Dimensions are 1.5 x 5.5 x 9.6".
CIRCLE NO. 91 ON FREE INFORMATION CARD

(Continued on page 14)
POPULAR ELECTRONICS


www.americanradiohistory.com

“Ourreputation rests on
digits, decimal points, and details.
We wouldn’t trust them to anything less
than Scotch Brand Data Cartridges?

Bill Birkett, Vice President,
Trade Graphics, inc.,
Livonia, Michigan

The unique design of a data
cartridge provides great reliability,
high storage capacity and long
tape life. And where could you
possibly get better data
cartridges than Scotch Brand,
made by 3M, the people who
invented the data cartridge
system itself?

3M controls every step in manu-
facturing. Top quality magnetic
tape and precision components
are part of every Scotch Data
Cartridge. Over twenty-five years
of service to the computer in-
dustry assure you of the utmost
reliability.

Scotch Data Cartridges are
available in miniature DC 100A,
the standard-size DC 300A and
now, an extra-length DC 300XL
with 50% more storage capacity.
They are compatible with most
cartridge systems including
Hewlett-Packard, IBM, NCR,
Tektronix and TI.

To find out where you can find
Scotch Data Cartridges or virtually
any other data recording medi-
um, call toll-free: 800-328-1300.
(In Minnesota, call collect:
612-736-9625.) Ask for the

Data Recording Products Division.

If it's worth remembering,
it's worth Scotch
Data Recording Products.

CIRCLE NO. 56 ON FREE INFORMATION CARD
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new products

R = S e
Two-Way Floor-Standing

Speaker

The S11 from Speakerlab is a two-way
speaker with a leaf tweeter using a samar-
ium-cobalt magnet structure and 8" poly-
propylene woofer working into a vented
enclosure. The S11 features an *“edgeless
box"™ in which the drivers are mounted on
a raised frontboard surrounded with
foam. This, it is claimed, reduces blurring
of the primary wavefront by eliminating
secondary radiation caused by diffraction.
Crossover frequency is 3.8 kHz; nominal
impedance, 6 ohms; drivér power (per
channel), 15 min./75 max. Dimensions
are 28Ya"H x 11%”W x 10%”D. Housed
in oak cabinets, fully assembled units have
a suggested retail price of $189 each.

CIRCLE NO. 92 ON FREE INFORMATION CARD
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‘‘Cone of Light”’

Logic Probe

The Deco-Probe from Deco Sales is
intended for use on TTL, CMOS, and
microprocessors with voltages from 5 to
18 V. The circuitry is said to automati-
cally adjust thresholds and to detect logic
levels. Pulse detection is claimed for inter-
vals down to 50 ns. The red and green
LED display illuminates the point of cir-
cuit contact through a light-pipe nose
piece. $19.95, kit form; $29.95, assem-
bled.

CIRCLE NO. 93 ON FREE INFORMATION CARD
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Tuneful Car Horn

%,

put incorporates a preamplifier and elimi-
nates the need for an outboard head am-
plifier. Channel levels are adjustable in
1.5-dB steps over a range of 94.5 dB and
are displayed on a digital readout. Also
featured is a video input that accepts the
audio signal from a TV receiver, VCR or
disc player. $650.

CIRCLE NO. 95 ON FREE INFORMATION CARD
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Hollow-Coil CB Antenna

The Heathkit CH-1276 Programmable
Musical Car Horn permits a user to select
from 16 preprogrammed tunes or pro-
gram a tune of his own. It connects to any
vehicle with 12 V dc, negative ground. A
full keyboard inside the main unit has 13-
note octave, rest and hold keys; and allows
for the changing of tunes as often as
desired. An external control is provided
for tempo adjustment. The three-button
external keypad, which mounts on the
steering wheel or instrument panel, lets
the user select from three different tunes,
either preprogrammed or original. A
weatherproof 4-ohm, 4-W speaker is in-
cluded with the kit. $77.95.

CIRCLE NO. 80 ON FREE INFORMATION CARD

Multifeature Phone

The Intelli-Phone from Universal Securi-
ty Instruments, Inc., Model Tei-1000, will
store and dial up to ten telephone num-
bers. When calls are placed, the receiver
can be left on hook until the called party is
heard over the loudspeakers. The system
will redial busy numbers once a minute
for up to ten minutes. A fluorescent dis-
play functions as both digital snooze
alarm and call timer. A 9-V battery (not
included) preserves memory up to 24
hours in the event of a power failure.
$199.95.

CIRCLE NO. 94 ON FREE INFORMATION CARD

Logic-Switched
Preamplifier

The SAE P10l uses circuitry that isolates
the audio signal in the rear portion of the
unit, well away from the front-panel con-
trols. This shortens the signal path and is
said to reduce the likelihood of signal deg-
radation. A dedicated logic array replaces
mechanical switching. A moving-coil in-

www americanradiohistorv com

The MAG-20 magnetic-mount mobile CB
antenna from Armstrong Industries is
rated to give an SWR below 1.2:1 from
26.5000 to 28.000 MHz. A 42-inch stain-
less-steel whip is attached to a ball joint,
permitting a 45° tilt from all mounting
angles. Copper plating is said to add | dB
of gain. Power rating is 500 W continuous
or 1000 W intermittent. The loading coil
form and cover are made of glass-filled
plastic for weather resistance. No solder-
ing is required for installation. $50.50
with optional shock spring.
CIRCLE NO. 86 ON FREE INFORMATION CARD
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‘‘Quiet’’ Portable Stereo

DNR (Dynamic Noise Reduction) is the
major feature of Technidyne’s model 140
Hip Pocket Stereo. DNR, a low-pass filter
system whose cutoff frequency varies with
program content, is said by the manufac-
turer to rid the program source of noise, as
well as to prevent noise from being added
by the playback equipment. In the model

POPULAR ELECTRONICS
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3.7 million reasons why the

ATARI Personal Computer

is something to see.

The display screen used with our computers
is composed of 192 horizontal lines, each
containing 320 dots. Delivering color and lu-
minosity instructions to each dot for a sec-
ond requires 3.7 million cycles...a lot of
work for the normal 6502 processor.

That's why the ATARI computer has
equipped its 6502 with its own electronic as-
sistant. It's called ANTIC, and it handles all
the display work, leaving the 6502 free to
handle the rest. What this means to you is
uncompromisingly spectacular display capa- |
bilities without loss of computer power need- g
ed to carry out the demands
of your program.

That's a quality you justdon't find in ordi-
nary personal computers. And it's one of
the reasons some computer experts say
that ATARI computers are so far ahead
of their time.

There’s more...whichis what
you’d expect from ATARI.
Language. The ATARI Personal
Computer uses several program-
ming languages to give the user
maximum control of its extraordi-
nary capabilities. PILOT, Microsoft
BASIC and ATARI BASIC are
understood and spoken by the
ATARI computer. You'll also

find our Assembier Editor car-
tridge indispensable for

ATARI

machine language programming.

Sound. An ATARI computer has four sound
generators, or voices, activated by a sepa-
rate microchip. This leaves the principal mi-
croprocessor chips free to perform other
tasks. And you can take full advantage of
this capability which is designed

for easy programming.

Change. ATARI Personal Computers have
been aesigned to make change and expan-
sion easy. The ATARI computer has a modu-
tar opérating system* that can be easily
replaced as new technology develops. If you
need it, memory expansion requires no more
than inserting additional RAM modules *
And the ATARI ROM cartridge system also
makes it easy to change languages. In short,
your ATARI computer won't be obsoleted by
future developments...because it already
incorporates the future.

Sharing. To tearn more about the amaz-
ing capabilities of ATARI computers, visit
your local computer store for a demon-
stration. Or send for our Technical Us-

er’'s Notes, intended for the serious
programmer. They are only $27 and

contain a lot more information about

our computers’ special capabilities

than most companies could tell.

See your ATARI dealer, or send

$30 ($27 plus $3 postage and

handling), payable to ATARI, to

Technical User’s Notes, c/o

ATARI Customer Service, 1340

Bordeaux Avenue, Sunnyvale,

CA. 94086.

*ATARI 800™ computer anly.

Computers for people.

©1981 Atari, Inc.
CIRCLE NO. 64 ON FREE INFORMATION CARD
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META TECHNOLOGIES

26111 Brush Avenue, Euclid Ohio 44132

CALL TOLL FREE 1-800-321-3552 TO ORDER
IN OHIO, call (216) 289-7500 (COLLECT)

THINGS TO

00 WITH YOUR
PERSONAL COMPUTER
BY MARK SAWUSCH

333 pages $7.95

333 pages, written in simple terms, of
"“what-to-do" and "how-to-do-it’". Suitable
not only for microcomputers, but for pro-
grammable calculators as well. Includes
program listings, formulas, a glossary of
computer terms and more! Definitely a
MUST BUY!

A PARTIAL LIST OF APPLICATIONS

Real Estate Evaluation  Test Your Typing Speed
Astrology Finances & Investments
Income Tax Biorythm

Speed Reading Energy Efficiency
Personality Test Antenna Design
Statistical Analysis Letter Writing

Logic Circuit Analysis Recipe Index/Caiculator
Carpenter and Mechanic's Helper

General Purpose Clock Timer

“OTHER MYSTERIES”
VOLUME llI

by Dennis Kitsz

Call now and place your order for this new
book, “THE CUSTOM TRS-80™ & OTHER
MYSTERIES”, from 1JG, Inc. More than
300 pages. with over 60 photographs, of
projects for the hardware hobbyist. In-
cludes schematics, PC layouts, software
driver code, etc. for such do-it-yourself
undertakings as high resolution graphics,
reverse video, realtime clock/calender,
music synthesis, ROM/RAM additions and
more!

THE CUSTOM TRS-80™
CALL FOR AVAILABILITY

$29.00

MICROPARAPHERNALIA

NEWDOS by APPARAT
NEWDOS/80 by Apparat $149.95
NEWDOS + to

NEWDOS/80 UPGRADE
NEWDOS + with ALL UTILITIES

35-track

40-track

TRS-80™ DISK
AND OTHER MYSTERIES .. $19.95
MICROSOFT™ BASIC DECODED $29.95

TRS-80 is a trademark of the
Radio Shack Division of Tandy
Corporation. DATALIFE is a
trademark of VERBATIM. PLAIN
JANE, AIDS-1. AIDS-1II, CALCS-III,
CALCS-IV, MERGE-IIl are
trademarks of MTC.

1981 by Metatechnologies
Corporation. Inc.

MOST ORDERS
SHIPPED WITHIN
ONE BUSINESS DAY

Products damaged in
transit will be exchanged.

Let your TRS-80™ Teach You

ASSEMBLY
LANGUAGE

REMSOFT's unique package, "INTRODUCTION
TO TRS-80° ASSEMBLY PROGRAMMING in-
cludes ten 45-minute lessons on audio cassettes. a
display program for each lesson providing illustra-
tion & reinforcement, and a text book on TRS-80°
Assembly Language Programming. Includes use-
ful routines to access keyboard. video, printer and
ROM. Requires 16K - Level Il, Model |.

REMASSEM-1

Let Your TRS-80™ Teach You

ASSEMBLY LANGUAGE
DISK 1/0 TECHNIQUES

REMSOFT does it again! REMDISK-1 is a concise.
capsulated supplement to REMASSEM-1. Package
consists of two 45-minute lessons on audio casset-
tes. and display programs providing illustration
and reinforcement. Provides specific track and
sector 1/O techniques, and sequentiat and random
file access methods and routines.

REMDISK-1

Let Your TRS-80™ Test Itself With

THE FLOPPY DOCTOR &
MEMORY DIAGNOSTIC

by THE MICRO CLINIC

A complete checkup for your Model |. THE
FLOPPY DOCTOR completely checks every sec-
tor of 35- or 40-track disk drives. Tests motor
speed. head positioning. controller functions.
status bits and provides complete error logging.
THE MEMORY DIAGNOSTIC checks for proper
write/read, refresh, executability and exclusivity
of atl address locations. Includes both
diagnostics and complete instruction manual.

SYSTEM DIAGNOSTICS $19.95

An improved version of the SYSTEM
DIAGNOSTICS above. Designed for single
or double density, 35-, 40-, 77-, or 80-
track disk drives. Includes new and
modified tests. Features THE FLOPPY
DOCTOR, Version 3.0.

SYSTEM DIAGNOSTICS-V3. . $24.95

PRICES IN EFFECT
October 1, 1981 THRU
October 31, 1981,
Prices. Specitications,
and Offerings subject to
change without notice.
8110

CIRCLE NO. 68 ON FREE INFORMATION CARD
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WE ACCEPT

* VISA

* MASTER CHARGE
+ CHECKS

* MONEY ORDERS
+C.OD

Single Sided, Soft-Sectored 5VYa-inch,
(for TRS-80TM) Mini-floppy

DISKETTES
$ 2 b9x50f 10

PLAIN JANE™

These are factory fresh, absolutely first
quality (no seconds!) mini-floppies. They are
complete with envelopes, labels and write-
protect tabs in a shrink-wrapped box.

PLAIN JANETM Diskettes $2195
10 boxes of 10 (each box)$21.50

PLAIN JANE™ Gold

Introducing MTC's premium generic
diskette. Single-Sided, Soft-Sectored,
DOUBLE-DENSITY, 5Yi-inch diskettes with
reinforcing HUB-RINGS. Individually 100%
ERROR-FREE certified. Invest in GOLD!

PLAIN JANE™ .. /c/
VERBATIM'S PREMIUM DISKETTES

DATALIFE"

Seven data-shielding improvements mean
greater durability and longer data life.
These individually, 100% error-free cer-
tified diskettes feature thicker oxide
coating, longer-lasting lubricant, improved
liner, superior polishing and more! Meets
or exceeds IBM, Shugart, ANSI, ECMA
and SO standards.

VERBATIM DATALIFE™™ DISKETTES
5Ya-inch (box of 10)
MD525-01

10 boxes of 10
8-inch FLOPPIES
Double-Density, FD34-8000 . $43.95

‘RINGS’ &
THINGS

HUB RING KIT for 5'a" disks $10.95
HUB RING KIT for 8" disks
REFILLS (50 Hub Rings)
CLEANING KIT for 5Y4"" drives
5%-inch diskette case
8-inch diskette case
5 1/4-inch File Box for
50 diskettes

8 inch File Box for
50 diskettes

$26.95
(each box)$25.95

e Add $3.00 for shipping
& handling

¢$3.00 EXTRA for CO.D.

«Ohio residents add 6'2%
sales tax.
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— new products____

140,14 dB of noise reduction is claimed.
Weight, with headphones and without
batteries, is 12 oz. Price without FM
tuner pack, $139.95.

CIRCLE NO. 97 ON FREE INFORMATION CARD

Stereo Mikes

The D-40 from AKG is a moving-coil
microphone sold in matched stereo pairs.
Frequency range is 80-15,000 Hz, rated
impedance is 600 ohms, and sensitivity at
1,000 Hz is —55 dBV. A pair of D-40s,
whose pickup patterns are cardioid, comes
packaged in a kit with two stands and
eight-foot shielded cables. $99 a pair.
CIRCLE NO. 99 ON FREE INFORMATION CARD

Soldering Station for
Miniature Circuits

Wahl’s new Model 7230 is designed for
fine, heat-sensitive work. The 6-watt iron
weighs /a 0z, and has 14 interchangeabie
tips from 0.04 to 0.16 inches. The tips are
said to cool down quickly from 360°C and
to resist seizure. Other features include a
double-insulated ttansformer, a tip-clean-
ing sponge and sponge well, an indicator
lamp, and an internal safety fuse.
$39.95.

CIRCLE NO. 100 ON FREE INFORMATION CARD

OCTOBER 1981

The ADC Real Time
Spectrum Analyzer
clearly indicates
what you should

evaluate,

No matter how
fine tuned vour
ear might be, it
takes the elec-

tation of the
changing spe=-
trum through a
a series of 132

troniz precision
of our ADC Real Time Spectrum
Analyzer to give you the true
picture you need when adjusting
your room and speakers for op-
timum response. And should your
surroundings change, it gives you
a continuous visual reference so
you can check your system

and eliminate new acousti-

cal deficiencies. t A2
o
\ all about.

With its built-in pinx noise
g=nerator (so no outside source
is needed) and calibrated micro-
phonz, our full-octave SA-1

actuelly provides a visual presen-

®Sound Shaper is a registered trademark
of Audio Dynamics Corporation.

R A N A N Y
- -

e o d thin h‘éhaéved

LED displays.
The peak hold button freezes the
reading so you can adjust yoLr
a2qualizer to the frequency re-
3ponse ¥you want.

The SA-1, when teamed with
any one of our Sound Shaper®
aqualizers, completes your sound
picture by offering you total con-

trol. And clearly, that's what

custom-tailored sound is

Eound :
! Real Time
| Spectrum Analyzer

CIACLENG 15 ON FREE INFONMATION CARD.

OMRANY
us even further ahead.

 3SR(USA)Ltd.. Blauvelt, N.Y. 10913 ESR(Canada) Ltd., Rexdale Ontario
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Thedbx 2020

Computerized Equalizer Analyzer

THE dbx 20/20 is a computerized
octave band equalizer and real-time
spectrum analyzer, including a pink
noise source (pseudo-random type) and
an LED display of level VS frequency.

It can automatically equalize the fre-
quency response of a sound system, as
measured by an omni-directional micro-
phone included with the 20/20, to be
flat within =1 dB from approximately
30 to 16,000 Hz in only 15 seconds (as-
suming that the initial response irregu-
larities do not exceed the +14 to —15-
dB range of the 20/20). The resulting
equalization curve can be stored in one
of its 10 memories and recalled at any
time by the touch of a button. Any com-
bination of as many as 10 stored curves
can be averaged.

The EQ functions can also be per-
formed manually with its individual oc-
tave switches, and a real-time analyzer

(RTA) mode is available for monitoring
the spectral content of program material
fed to the MIC or LINE input.

The dbx 20/20 measures 197 W x12Ya~
D x 5Y4 H, and weighs 21 pounds. It is
finished in black, and the panel is slotted
for mounting in a standard EIA rack.
Suggested retail price is $1,500.

General Description. Functionally,
the dbx 20/20 is based on a conventional
octave band equalizer whose 10 individ-
ually adjustable filters have center fre-
quencies of 31.5, 63, 125, and 500 Hz,
and 1, 2, 4, 8, and 16 kHz. The gain in
each band is unity and can be adjusted
from +14 to —15dB in steps of 1 dB.

Also within the dbx 20/20 is a real-
time analyzer consisting of 10 filters
whose characteristics are identical to
those of the equalizer sections. Since the
filters are all one octave wide, they

respond equally to pink noise, which has
equal energy per octave of bandwidth.

The dbx 20/20 connects into the tape-
monitor loop of the amplifier or receiver
(or between the preamplifier and power
amplifier). A button on the 20/20 panel
replaces the program with a pink noise
signal, and the small omnidirectional
electret microphone supplied with the
instrument is placed near the listening
position. After the acoustical level has
been adjusted to a suitable value (the
sound pressure level in dB is displayed
on the front panel in the RTA mode), the
AUTO EQ button is pressed.

If the display is the in the RTA mode, it
“freezes’ at that moment. The changes
in the timbre of the pink noise signal can
be heard as the computer adjusts the
individual band gains to flatten out the
overall response. In about 15 seconds the
process is complete; the display reverts
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FREQUENCY (HZ]

Fig. 1. Equalization filter curves for the dbx 20 / 20.

to its active form with an essentially flat
line, and the overall variations in re-
sponse are typically within = | dB (the
random nature of the noise signal causes
the individual lights to bounce up and
down by perhaps — 2 dB, but their aver-
age is usually within the instrument’s
ratings).

To see the final EQ curve, press the EQ
DISPLAY MODE button. If the original
response was so irregular that the equal-
izer lacked the range or resolution to

flatten it, the automatic process will be
repeated up to 18 times, after which it
stops. To store the final EQ curve in a
memory, press the ENTER MEMORY but-
ton and one of the numbered MEMORY
buttons. If batteries have been installed
in the 20/20, the curve will be retained
in that memory location until erased.
The SET FLAT button provides an
instantaneous comparison between the
equalized and unequalized sound. If the
equalization is performed with several

e

OPERATING FEATURES

Front Panel:

| LED Display: A 10-band, 30-level display

of electrical or acoustical signal levels
over a 30-dB range in 1-dB steps, for

I each of the octave bands from 31.5 Hz

to 16 kHz.

| Manual Equalizer Controls: Ten spring-

! return center-off toggle switches that

change the gains in the individual bands

by 1 dB each time they are moved up or

down and cause it to continue stepping

| automatically while the switch is held at
either timit.

PINK NOISE LEVEL: A horizontal slider for
adjusting the level of the pink noise test
signal supplied to the system under
adjustment.

l POWER: A pushbutton switch

MIC: A Ya-inch phone jack for the electret

I microphone fumished with the equip-

ment. Power is also supplied to the
microphone.

(Note: The following controls are mo-
mentary-contact pushbuttons, most
with adjacent LEDs to show when they
are active.)

: DISPLAY MODE: Aliows either the EQ
response or the RTA output to be shown
on the LED display.

RTA SENSITIVITY: Shifts the input sensi-

tivity of the RTA UP OR DOWN by 10 dB

‘ each time one of the buttons is pressed,

I or steps it automatically while it is held

in. The center scale SPL value at the

E microphone (in dB) is shown by numbers

on the LED display. When using the LINE
input, 0 dB = 300 mV.

RTA SOURCE: Selects either MIC or LINE
input sources for the RTA.

St m—
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RTA MODE: Changes display to show
either a running average (AVG) of the
program level or (in PEAKHOLD) the
highest peak levels encountered.

PINK NOISE: Replaces the LINE program
source with the pink noise signal from
the 20/20.

MONITOR: Selects either SOURCE or
TAPE programs for listening.

AUTO EQ: Initiates automatic computer-
controlled equalization process.

ENTER MEMORY: Must be pressed before
storing an equalization curve in one of
the memories.

MEMORY 1-10: Store or recall equalization
curves. Any curve is recalied by pressing
its button.

HFR CURVE: Adds a fixed high-frequency
rolloff to any EQ curve.

SET FLAT: Resets the EQ to center (flat)
conditions.

AVERAGE: Pressing ENTER allows con-
tents of any two or more MEMORY loca-
tions to be averaged, by then pressing
COMPUTER.

Rear Panel:

LINE input and output phono jacks (to
amplifier TAPE jacks).

TAPE recorder input and output jacks (re-
placing amplifier TAPE jacks).

PINK NOISE output phono jack (for testing
tape recorders and amplifiers).

MIC input jack (same as front panel jack
but preempted by it).

LINE FUSE holder (¥s-amp AGC).

Battery Compartment. Holds two AA celis
to retain memories with power discon-

nected. /,
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different microphone positions, some-
what different curves will be obtained.
They can be averaged by pressing the
AVERAGE button, followed by the MEMO-
RY buttons for each of the curves to be
averaged. A touch of the COMPUTE but
ton will then average the curves. The
final result will be seen on the display
and can be stored in any available mem-
ory position. Because many people find
a flat room curve excessively bright, the
20/20 includes the 1HFR CURVE button to
introduce a fixed rolloff extending up-
ward from 2 kHz.

The rRTA can monitor the spectral con-
tent and level of program material. If
the PEAk-HOLD button is pressed, the
RTA displays only the maximum level in
each band. The rRTA display 1s calibrated
in dB levels from 60 to 110 at the center
point; with a LINE input, the center level
corresponds to a 300-millivolt input; and
when the Mmic supplies the input, the
center corresponds to the sound pressure
level (SPL) at the microphone.

The comprehensive instruction manu-
al does not merntion the equalization of
stereo systems as such. Speakers in dif-
ferent locations will probably require
different equalization curves, but there
is no provision for this in the 20/20. It
treats both channels identically, on the
basis of the signal at its microphone.

Laboratory Measurements. Filter
curves of the 20/20 are shown in Fig. 1.
Bandwidths are reasonably accurate,
and the ranges of gain adjustment are as
specified. Gain in the 0-dB position was
1.0. Total response variation in the FLAT
condition was 0.8 dB from 20 to 20,000
Hz. The HFR CURVE response started to
roll off at | kHz, reaching a plateau of

6.5 dB in the 8-to-17-kHz range.
When we averaged several arbitrary and
sometimes extreme EQ curves with the
computer, the results seemed correct,
although we did not verify the calcula-
tions mathematically.

Distortion at outputs up to 3 volts was
less than 0.01% and reached only
0.056% at 6 volts. (Clipping occurred at
6.8 volts.) Output noise was 300 micro-
volts unweighted, and was unmeasura-
ble (less than 100 microvolts) with A-
weighting. The maximum level of the
pink noise output was 150 millivolts at
the LINE jacks and 45 millivolts at the
rear PINK NOISE jack. Crosstalk between
the two channels was —76 dB at 1 kiHz
and —52 dB at 20 kHz.

Most of our evaluation of the dbx
20/20 was done by using it to equalize
various loudspéakers. About 8 pairs of
speakers were tried over a period of sev-
eral months. The microphone was
placed at our usual listening position,
about 12 to 15 feet from the speakers. It
was soon apparent that the subjective
effect of equalization was strongly de-
pendent on the speakers we used, in the
sense that the better speakers needed
relatively little equalization.

The most striking discovery of the
tests was that while the 20/20 did
indeed give practically the same final
response curve for any speaker after
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HUSTLER — |
STILL THE LEADER |
IN DUAL CB |
/ANTENNA SYSTEMS

Since introducing the industry’s first dual
CB antenna systems, Hustler has con-
tinually led the way in the development
| ofthese advanced designs.

Today, Hustler offers you the widest se-
lection of quality dual CB systems avail-
able. Whether you're behind the wheel
of the family car, RV, or a long-haul
semi, a Hustler dual antenna system
will give you a signal pattern un-
matched in uniformity. Total electrical
and mechanical reliability. Freedom
from fading and blind spots when you
change direction, and twice the signal |
capture area.

| Hustler dual antenna systems feature
| professional-quality components: heavy ‘

chrome plated mounts, oversized
| "Hi-Q" resonators, superflex staintess
steel radiators, dual phasing harnesses
with balanced power feed, and much |
more . .. '

For a consistently clear channel any
way you turn, you can't surpass dual CB
antenna systems by the original: Hustler
— still the standard of performance.

HUSTLER

3275 North "B” Avenue
Kissimmee, Florida 32741

An Almnmm\ Company
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equalization, the various speakers re-
tained their individual sonic character
after equalization.

We therefore concentrated on four
very different-sounding speakers: an ex-
pensive, highly regarded three-way sys-
tem, a fairly expensive dipole (bidirec-
tional) radiator system, a moderately
priced conventional three-way bookshelf
system, and a small two-way bookshelf
system. The B&K calibrated micro-
phone we use for speaker measurements
was mounted at the listening position,
close to the dbx microphone. Speaker
response was measured with the B&K
microphone, using the 18-microsecond
pulses generated by an FFT (Fast Fou-
rier Transform) spectrum analyzer (a
special program for an Apple 11 comput-
er), both before an after equalization by
the 20/20. This was done only for the
left speaker, since our microphones were
on its axis and about 12 feet from it.
After each speaker was equalized, the
EQ curve of the 20/20 was plotted with
our GenRad sweeping oscillator and re-
corder combination, and also with the
FFT analyzer. This was done for each of
the four speakers in turn.

This test verified that each of the
speakers gave essentially the same flat
response at the dbx microphone. The
variation was within the rated =1 dB,
except for some greater low-frequency
deviations in the case of the smallest
speaker, which could not be made flat
down to 30 Hz. Nevertheless, after
equalization, the four speakers had vir-
tually identical (and flat) frequency-
response characteristics as shown on the
LED display of the 20/20 .

Once again, despite the similarity be-
tween their RTA readouts, the speakers
retained much of their orignal sonic per-
sonalities. In fact, whether the equaliza-
tion resulted in any net quality improve-
ment for any of the speakers is question-
able. The change was always easily
audible by comparision with the SET
FLAT condition, but was heard as a dif-
ferent sound quality, rather than a
clear-cut improvement.

The FFT data (Fig. 2) gave a clue to
what was happening. The 20/20 was
equalizing the total integrated sound
level at the microphone, most of which
was reverberant and had lost much of its
high-frequency content by absorption.
The axial response sensed by the B&K
microphone, even at a considerable dis-
tance, contained a large proportion of
direct, first-arrival sounds. Despite some

www americanradiohistorvy com

Fig. 2. The upper outline of

the area in color is the on-axis
frequency response of a loudspeaker
prior to equalization; that of the

gray area is after equalization

by the 20/20. Broad segments of
the curves differ, but the fine
detail—which gives the speaker

its characteristic sound—remains.

irregularities, presumably caused by
room effects, the FFT curves showed the
differences between the axial and fully
dispersed outputs of the speakers.

The EQ tended to boost the highest
frequencies, compensating for room ab-
sorption and thus overcompensating the
axial response. Also, because many of
the major response variations of the
speakers would require much narrower
filters than those of the 20/20 for com-
plete correction, they remained in the
final curves. The observed effects of the
EQ explained the need for the HFR
CURVE; in every case we found it desir-
able to temper the excessive brightness
introduced by the equalization.

User Comment. We devoted more
time to evaluating the dbx 20/20 than
we have to almost any other component
in memory. While it was obvious that
this ingenious, beautifully conceived and
executed product was doing exactly
what it was meant to do, we were at first
puzzled by the subjective effect.

Our experience in the lab suggests
that the total sound quality of a speaker
results from both direct-arrival sounds
and reflected sounds, and that there is
no present way to equalize them sepa-
rately to optimum conditions. Either can
be made relatively “flat” with respect to
the speaker’s acoustic output versus its
electrical input, but then the other will
not be correct. We found that, with the
microphone close to the speaker, the
20/20 did a fairly good job of flattening
out the axial frequency response, but
this does nothing to compensate for
room acoustics.

In the final analysis, the dbx 20/20 is
as useful for room and speaker cor-
rection as any 10-band graphic equaliz-
er with comparably accurate filters and
adjustments. Its automatic adjustment
feature means that the device will
always do the best job possible under the
given constralnts. Its ability to store up
to 10 equalization curves and average
them as desired can be a great conve-
nience when one is trying to equalize for
different speakers or rooms. And the
possibility of convenient recall of EQ for
specific records and tapes is another not-
able advantage. It must be said that
while an octave-band equalizer is not
the tool of choice for all occasions, as
such devices go, this one stands out for
versatility and accuracy.—Julian D.
Hirsch
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ENTERTAINMENT
CSIECTRONICS

The Problem of Video Camera Compatibility

N SHOOTING pictures with a video

camera, you may encounter problems
of camera/recorder compatibility. On a
recent project, I had planned to use
Technicolor’s Model 212 video recorder
and Sony’s HVC-2200 camera—the
Technicolor because it’s by far the light-
est and most compact portable around,
using nonstandard !4’ tape cassettes,
and the Sony because it’s one of the
most versatile yet one of the easiest-han-
dling cameras I've ever used.

The plug connections didn’t match,
but Technicolor lists an adapter for pre-
cisely this purpose; so no problem,
right? Wrong. The Sony cameras use a
special connector that only Sony makes,
and which is almost impossible to get.
Technicolor had run out of Sony con-
nectors, so | tried a similar adapter,
from Toshiba. Alas, this didn’t make the
necessary connections either—the cam-
era got power, but the recorder stayed in
PAUSE. Nor did it make the right con-
nections to feed the playback picture to
the camera’s electronic finder screen.

Next I tried a JVC camera, with the
same plug as the Technicolor. That one
wouldn’t work without a different Tech-
nicolor adapter, so | took a GE portable
recorder that 1'd just gotten for test, and
tried both the Sony (with adapter) and
the JVC on that. The JVC worked fine,
but with the effect of the trigger
reversed (I had to hold it in to stop the
deck, and release it to start again). The
Sony worked fine, too, but wouldn’t stop
the tape. (Every other press of its trigger
stopped the tape for an instant, then
recording resumed.) Since it had an
electronic viewfinder and the JVC did
not, though, I used that with the GE for
most of my shots.

The comedy came to an end when a
Technicolor camera arrived. Since I'd
already started my test shots on the GE
VHS cartridge, I tried the Technicolor
camera on the GE. It worked like a
charm, and the balance of the test shots
were made with it.

Matching of cameras and recorders is
only a problem with portables. For con-
venience in the field, all camera connec-
tions are made through single, multipin
connectors. Table-model recorders all
have RCA-jack video inputs, and either
RCA or 3.5-mm mini-phone jacks for
audio. For use with these, the cameras
plug into accessory adapter boxes
(sometimes provided with the camera,
sometimes sold at extra cost) which
include a power supply, a jack to match
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the camera’s plug, and separate video
and audio output jacks to feed to the
recorder.

When it comes to single-jack camera
connections, though, there are no stan-
dards. Sony, Sanyo, Toshiba and Zenith
use 14-pin plugs; most of the VHS
machines (and Technicolor) use 10-pin
ones. Akai's VHS deck uses a 7-pin
plug, though Akai sells an adapter for
10-pin cameras. A few other manufac-
turers use 8-pin or other, nonstandard
connectors.

Even when the plugs match (as in the
JVC/Technicolor combination), other
things may not. The camera connector
must carry audio, video, and start/stop
switching from camera to recorder, and
camera power from recorder to camera.
It may also carry video and audio from
the recorder to the camera so the opera-
tor can check his last shot by replaying it
through the camera’s electronic finder
screen. Then there are one-of-a-kind
functions, like the REMOTE STOP, START,
REWIND, PLAY and RECORD facilities
built into Sanyo’s lastest portable cam-
era and recorder.

Power Differences. Even simple
things like start/stop switching and
camera power can pose compatibility
problems. Some recorders, for example,
supply 12-volt power, some 9-volt. In
some, but not all, the voltage is regu-
lated. Start/stop switching may be nor-
mally open or normally closed, and may
switch to either the 9-volt (or 12-volt)
hot line or to ground. All told, there
seem to be at least nine different cam-
era/recorder jack setups.

Some cameras, especially the VHS
ones, try to get around this to a certain
extent. Many camera manuals, for ex-
ample, don’t state whether the tally light
in the finder indicates that the recorder
is off or on, because its meaning depends

Comprehensive's
adapter for
connecting
camera to VCR.
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By Ilvan Berger

on the recorder used. Such cameras
usually have push-push triggers, rather
than the momentary-contact type,
which also means you can set the cam-
era up on a tripod and get into the frame
yourself. RCA’s CC-010 and CC-011
have compatibility switches to match its
trigger to most VHS recorders. Several
manufacturers (Quasar and Hitachi, for
example) wire different camera models
in their lines in different ways.

The moral of all this is to check very
carefully before getting any portable
VCR and camera not specifically rec-
ommended for use with each other, and
to double-check (either by querying
both manufacturers—who may not
know—or by carefully reading both
schematics) before plugging them to-
gether. |1 haven’t heard of anyone ac-
tually blowing a camera or recorder
through a pin mismatch, but | believe it
could happen.

Adapters. If the camera and recorder
you want don’t seem to talk to one
another, don’t despair. Technicolor sells
three adapters for its portables which
should also, judging from my experience
with Technicolor’s camera, work on GE
and some other VHS decks. The Cable
Works (4228 Santa Ana St., P.O. Box
M, South Gate, CA 90280) has a line of
adapters to fit five camera types to four
different recorders. Comprehensive Vid-
eo Supply (148 Veterans Dr., North-
vale, NJ 07647) sells 28 adapters that
match any of five different recorder con-
nectors to any of seven different camera
types. Plugs and jacks from which you
may be able to make up your own adapt-
ers are available from WIDL (5245 W.
Diversey Chicago, Il. 60639), RMS
Electronics (50 Antin Pl., Bronx, NY
10462), Comprehensive, and Total Vid-
¢o Supply (9060 Clairemont Mesa

Blvd., San Diego, CA 92123). O



www.americanradiohistory.com

computers

Popular Electronics lests

T'he Netronics
Explorer 85 Computer

Thc Explorer/85 computer from Ne-
tronics Research and Development
is one of a rare breed—a simple, low-
cost, yet exceedingly well-designed com-
puter that starts as a basic kit, and can
casily be expanded as the builder/user
requires. Through the addition of other
low-cost kits, the Explorer/85 can be
expanded into an excellent and useful
general-purpose  computing  system
whose final price undercuts comparable
systems.

The basic one-board system called
Level-A ($129.95) contains an 8085
CPU (a ‘“grandson” of the famous
8080) that is 100% compatible with
8080 software. It includes eight RST
vector interrupts and four hardware in-
terrupts that are automatically chan-
neled to the monitor with a register save
routine, and RAM area addresses that
redirect the processor to the desired
interrupt routine. The 134" x 10%"
glass epoxy board features plated-
through holes with solder mask, and has
provisions for serial I/O and another 25-
pin socket for a hex keypad, a cassette
recorder circuit with motor control, a
speaker output, a LED indicator on the
8085 serial output line, a printer inter-
face (less drivers), and four 8-bit plus
one 6-bit 1/0 ports. The 8085 operates
at 6.144 MHz. Other hardware includes
a programmable 14-bit binary counter/

2

timer, 256 bytes of RAM at F800 that
can be expanded to 4K on the mother
board or to 64K via the S-100 bus.

A very useful monitor contained in a
8355 2K ROM (located at F00O) in-
cludes tape 1.0AD/DUMP with label, Ex-
AMINE/CHANGE MEMORY contents, IN-
SERT data, provisions for a warm start
(register save input) that is useful for
breakpoint debugging, EXAMINE/
CHANGE registers, single-step with regis-
ter display at each break point, and
GOTO execution address. Monitor rou-
tines in the terminal version (not avail-
able in the hex keypad version) can
move data blocks from one location to
another, fill memory blocks with a
selected value, display memory blocks,
select baud-rate automatically, and con-
trol variable line length (1 to 255 char-
acters/line). Also included is a chan-
nelized 1/O routine with 8-bit parallel
output for a high-speed printer, and a
serial console 1/O so that the monitor
can communicate with serial 1/O ports.
The monitor source listing is available.
The system can be used with a conven-
tional terminal or hex keypad. Level-A
detects the baud rate of a terminal and
readjusts itself accordingly.

The Level-B Expansion Kit ($49.95)
provides the signals plus buffer drivers
to support up to six S-100 boards.
Included in this portion are the address
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decoding for on-board 4K RAM expan-
sion selectable in 4K blocks, address
decoding for on-board 8K EPROM ex-
pansion selectable in 8K blocks, address
and data bus drivers, a jumper-select-
able wait-state generator to allow use of
slow me -ory, and two separate S-volt
regulators to provide stability and re-
duce bus noise. Besides installation in-
formation, the manual for this kit also
contains a description of the S-100 bus
used in this computer.

The Level-C Expansion Kit ($39.95)
is mainly metalwork (card cage) that
increases the number of S-100 board
connectors (not supplied) to five, and
also provides a trouble-shooting socket
for vertically mounting an S-100 board.
The metal structure mounts directly on
the motherboard.

Level-D ($49.95) provides an addi-
tional 4K of on-board static RAM to the
original 256 bytes in the basic system. It
also has a power-supply regulator and
decoupling, and requires the installation
of Level-B. The additional memory can
be located at any 4K block from 0000 to
EFFF.

Level-E ($5.95) provides the sockets,
power-supply regulation, filtering and
decoupling components, and allows the
use of up to 8K of 2716 or 2516
EPROMs. Jumpers are provided to al-
low these sockets to be used with RAM.

POPULAR ELECTRONICS
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(MEMR and MEMW signals are available
for this purpose.) This add-on requires
the installation of Level-B, as well as an
external +8 volts at 700 mA, unregu-
lated.

Power for the system is provided by
the AP-1 Power Supply ($39.95) that
provides +8 and —8 volts dc, and 20
volts peak-to-peak ac. The output cur-
rent is 5 amperes and switches accom-
modate both line and load conditions.

Memory expansion is via the “Jaws”
S-100 dynamic RAM board with the
16K version at $149.95, expandable in
16K increments (at $50 per 16K), to a
full 64K. This board takes so little pow-
er, even with 64K installed, that heat
sinks are not required for the regulators.
It uses the Intel D8202 arbitrator IC to
keep the chip count to a minimum.

The 8 CDC (Control Data Corp.)
disk drive has a single-density capacity
of 401,016 bytes or double-density ca-
pacity of 802,032 bytes unformatted,
LSI controller, write protection, and an
access time of 25 ms (one track).

The Disk Controller-1/O Board can
handle up to four 8” drives, uses a
1771 A controller, and has an IBM-com-
patible data separator, two serial 1/0O
ports with independent rates to 19,200
baud, autoboot-to-disk on system reset
(allowing a full 64K byte RAM for
actual program use), and operating soft-
ware in a 2716 EPROM.

compufters

Software is  Microsoft BASIC
($64.95) which requires Level-B and
12K of RAM, or the BASIC comes in
ROM (399.95) which requires Levels B
and E and at least 4K of RAM. There is
a disk version at $325 that requires Lev-
el-B, 32K of RAM, a floppy disk con-
troller ($199.95), and an 8" disk drive
($499.95). The disk can be housed in a
metal cabinet with the disk power sup-
ply ($69.95) with the required cables at
$25. CP/M 2.2 is available for $150.

The system we built consisted of Lev-
els A and B, the disk controller, two dou-
ble-density, single-sided CDC 8” drives,
the necessary cables, power supplies,
and metal enclosures.

The system was constructed in ac-
cordance with the information in the
manuals—which was just about equal to
the task. A couple of phone calls to the
plant were necessary to clarify a couple
of points.

Since the disk controller contains the
start-up (from RESET) utility in ROM
(and also contains the ports for the
printer and terminal), we elected to use
the full 64K Jaws board ($299.95).
Although Netronics has a terminal kit,
we used a Heath H-19 terminal and a
Teletype Model 43 printer.

Once the system was interconnected.
power was turned on. We installed the
CP/M diskette, hit the RESET pushbut-
ton on the front panel of the Explorer,

and the CP/M signed on immediately.

The computer enclosure houses the
mother board, the S-100 bus expander,
the small power supply. and a ventilat-
ing fan. Since. after many hours of use,
the computer barely got warm, we dis-
connected the fan to quiet the tiny noise
it made.

Evaluation. Since, in this configura-
tion, the Explorer is a dedicated CP/M
machine, we elected to challenge it with
WordStar/MailMerge that contained a
large number of files that we usc at our
computer club. As users of this word-
processing software know, it really exer-
cises the disk drives. The Explorer per-
formed well, with typical Z-80 execu-
tion speed, and the CP/M, a disk oper-
ating system, behaved as it should.
Since, in our experience, the limiting
factor in using a computer of this type in
extreme environments is operator com-
fort, we decided to limit temperature
stresses 10 those that would make a typ-
ical human surrender. To check high-
temperature operation, we used hair
dryers, one aimed into the computer
housing and the other at the disk-drive
housings. With the internal temperature
of the housings at 105-110°F, the sys-
tem went about its business free from
problems, churning out form letters and
spinning both disk drives merrily. Then
we positioned the Explorer and its disk

'DON’T BLAME YOUR TAPE
RECORDER FOR WHAT’S PROBABLY
YOUR MICROPHONE'S FAULL.

Is your tape recorder delivering something less than

scintillating sound?

corder sales.

: The simple truth is that all you may need to make it
7—_ better is a better microphone.
y Like the new Sony “Stereo Mic” or “The Mic”
/ Both are good, all-purpose microphones that will fill the
needs—and ears—of novice recording enthusiasts.
Both come with Sony Unimatch™ plugs that
i allow them to be used with any kind of recorder,
stereo or amplifier.
And the stereo microphone is actually two mics
in one, which allows you to record in full-fidelity
stereo from a single point.
Admittedly, selling microphones may not i
be good for our tape re- »

But it should do won-
ders for your recordings.

SONY.

Professional Audio
© 1981 Sony Corp. of America.
9W. 5Tth St.. New York, NY 10019, Sony is a registered
trademark of the Sony Corp.
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Bearcat® 210XL
Super Scanner

Look what you get with the
Bearcat 210XL. Exciting. new
spaceage styling No-crystal,
pushbutton tumning New. 18 chan-
nel, 6-band coverage of over 6000
frequencies And features like 2
scan speeds Automatic Squelch,
Search, and Lockout. Direct Chan-
nel Access Selective Scan Delay
And much more There's never
been a Scanner like the Bearcat
210XL

Bring home all the real
excitement of scanning. and
save! Bearcat 160 features a
smooth. keyless keyboard
for all controls including vol-
ume and squelch. Has 5-
band, 16 channel coverage.
Priority, Selective Scan De-
lay, Automatic Lockout and
Search. And much more,
Bearcat is number one in
scanning

“TAKE IT FROM
A SMART

Ebc@ Electra Company
= Dwision of Masco Corp of Indiana

Add $7.00 per scanner for U.P.S. ground
shipping in the continental U.S. Send
your cashier's check or money order to
our address below or order by phone if
you have a Visa or Master Charge card.

™

Ml COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444
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drives in the direct blast of an air condi-
tioner, where the temperature was
55°F. Once again, the system ran with-
out a hitch. Using a variable transform-
er, we varied the power-line voltage
between 105 and 123 volts, still causing
no problems.

Like many other disk-drive manufac-
turers, CDC feels that too many pro-
grams have been “bombed” by the oper-
ator’s pounding on keys before the drive
had finished its job, so these disk drives
do not have a LED indicator to show

buy what you need. While construction
of the Explorer/85 is not particularly
arduous, it does require some previous
kit-building experience.

Looking into the computer enclosure
can be quite a shock, as there seems to
be almost nothing there. The large
mother board contains a small handful
of chips, and there are only two plug-in
boards on the S-100 bus—the 64K Jaws
board and the disk controller board, as
compared to a typical computer’s seven
boards. Such sparseness of components

Fully expanded Explorer with levels A, B, C, D, and E.

disk activity. The user is expected to
wait until the cursor (or other screen
action) shows up as a positive indication
that disk activity has ceased. The CDC
drives are a little noisier than some oth-
ers but not excessively so.

The instruction manual contains all
the information on constructing the ba-
sic system and a complete discussion on
the use of the monitor. However, the
information is sparse. The manual gives
but one illustration of program develop-
ment, and a schematic diagram and
component-installation guide are the
only illustrations.

Comments. The Explorer is an excel-
lent, well-designed system whose per-
formance is comparable to that of ma-
chines that cost significantly more. You
can start with a low-cost basic computer
kit that can be used as a trainer for
learning machine language or as a de-
vice controller. Through a series of low-
cost add-ons, the system can be expand-
ed to a resident editor-assembler to work
with assembly language and then to a
full-blown computer (with disks) that
can hold its own with most other ma-
chines on the market.

Using this approach, the builder can
configure the system as he desires, with-
out having to pay for unwanted ele-
ments. For example, in the Explorer,
there is no requirement that you buy
BASIC (or any other language). You
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should contribute to reliability. An old
engineering maxim has it: “that which
you ain’t got, ain’t going to hurt you.”

A wide variety of applications is with-
in easy reach, as the S-100 bus enables
plugging in of optional peripherals. For
example, we used the Explorer with an
S-100 high-resolution graphics board, a
set of music boards, and a speech sys-
tem, all of which worked quite well. The
Explorer (or its disk controller) has two
RS232 ports, each with an independent
baud rate. This enables connections to a
terminal and printer (or other RS232
device).

The Explorer system has some other
appealing niceties not traditionally
available. For example, CP/M is sup-
plied with patches to operate with the
CDC drive’s controller so that 1/0O is
automatic. This means that the disks
can be simply plugged into an old Altair,
Processor Tech, or similar computer and
give turnkey operation. Also, the option-
al CP/M comes with a program to test
any disk for quality.

Clearly, the Explorer is not an “ap-
pliance” computer. Rather, it is a com-
puter learning machine that can expand
to a powerful data-processing system. If
you are an experienced kit builder and
want to learn microcomputing from the
ground up, the Explorer offers an eco-
nomical way to do just that.

—Leslie Solomon
CIRCLE NO. 102 ON FREE INFORMATION CARD
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COMPUTER
BITS

Sweeten Your Apple

F YOU have an Apple 11 Plus and are
anxious to sweeten it up a bit, here
are some items to consider.

. Hardware

By Carl Warren

ing Vista’s Model 150 type-ahead buf-
fer. This $49.95 module is compatible
with all Apple I computers and soft-
ware and is attached simply by plugging

it in between the keyboard and the sys-
tem. Model 150 provides a 40-character
buffer for entering commands. This
add-on is almost critical if you're plan-
ning to use an Apple for data input.

For developing innovative applica-
tions, think about adding a protoryping/
hobby card. This handy $24 item from
Apple is available at most Apple dealers
and can be used to build up any circuit
you might need.

Vista also offers the Vision 80, an
80x24 video card, for $350. This plug-in
has both upper and lower case and,
when working in tandem with some of
Vista’s PROMware, can even produce
impressive script displays. With the
proper drivers, the card can be used in

From Epson, comes the MX-100 full
carriage dot-matrix printer. This $945
unit sports a print rate of 80 cps bidirec-
tionally and can handle bit-image
graphics with a density as high as 120
dots per inch on the horizontal axis. It
also permits double-emphasized charac-
ters (8x18 matrix) and can support as
many as 233 characters per line in the
compressed-character mode.

The standard MX-100 has a Centron-
ics-style, 8-bit parallel interface with
RS-232 and IEEE-488 optional. The
normal 1K buffer is expandable to 2K,
and the print head is disposable—one of ”
the key features of Epson printers.

To improve throughput, consider add-

IS YOUR MICROPHONE
RESPONSIBLE FOR MAINTAINING
YOUR AMATEUR STATUS?

Is your talent still undiscovered?

Then maybe it’s time you auditioned the new Sony
“Vocal” microphone or the new “Instrument”
microphone.

Both come with Unimatch™ plugs that allow them

to be plugged into any kind of amplifier,
S‘ recorder or sound system.

And both will reproduce your music clearly
and cleanly—exactly the way booking agents,
talent scouts and record producers like to hear it.

You can hear all about the new Sony micro-
phones at your local Sony dealer.

But if booking agents, talent scouts and re-
cord producers still don’t 51gn your act, dont
e
, » blame us. ; :
A lot of people 4 “‘--.‘
didn’t appreciate
Beethoven when he
@ started outeither.

SONY.

Professional Audio
© 1981 Sony Corp. of America,
9 W. 57th St., New York. NY 10019,
Sony is a registered

trademark of the Sony Corp.

The Micro Mark |
card reader from
True Data Corp.
is a low-cost
($900) alternative
to volume

data collection.

NO. 610N REE INFORMATION CARD

OCTOBER 1981

www americanradiohistorv com


www.americanradiohistory.com

computers

b ——a e e = B S e Fee———————————————————————— ——

concert with either a plotter or graphics
printer for making hardcopy of the
scriptset.

The Videx Videoterm 80x24 video
board at $345 supports inverse video,
alternate character sets, and graphics
symbols. Apparently, you can contact
Videx and they will provide a unique
character set off the shelf or, for a price,
create one to your specification.

To give voice to the Apple, the Vista
Vocalizer should be available soon for
about $250. It is based on National
Semiconductor’s DT-1050 speech pro-
cessor.

I think it might be interesting to
develop software that talks to you—
especially if it’s asking for data input.
And, in general,-the speech area offers
some unique opportunities to be inven-
tive. All you need is the aforementioned
protoboard, a set of chips either from
National or TI, and time to play.

System capability can be easily ex-
tended by attaching Microsoft’s Z-80
Softcard and adding memory with
RAMecard. The $349 Softcard gives CP/
M capability without losing the use of
the Apple’s 6502 processor. The $195
RAMcard gives you 16K at a fraction of
the cost of other memory add-ons. This
card works well with both Softcard sys-
tems and garden-variety Apples.

One very important feature of the
Microsoft cards is that you have the
ability to upload and download CP/M
compatible software from other systems.
In addition, you can use a number of the
sophisticated communications packages
written for CP/M.

To connect your Apple with the world,
you need either a serial or parallel inter-
face—preferably both. SSM’s AIO seri-
al and parallel Apple interface is a likely
candidate. This $195 Apple bus card
supports switch-selectable serial rates
from 110 to 4800 baud. Rates as high as
19.2K baud can be achieved by chang-
ing hardwire jumpers. This serial port is

With a full-size
(15.5-in.) carriage,

ideal for setting up communication with
a modem.

To make the board flexible, an 8-bit
parallel port is included to support a
variety of printers including the Epson
MX-100. To use the parallel interface,
you’ll have to part with another $25 for
the ROM that supports the printer of
your choice.

Although you can get a communica-
tion board designed just for the Apple
bus—the Hayes Microcomputer Micro-
modem, for example—you may want to
consider either the board from SSM or
the Apple serial board, and use either an
acoustic-coupled modem such as that
available from Tek-Com or a direct-con-
nect modem like those from the Micro-
peripheral Corporation or Universal
Data. All of these have been discussed in
this column previously. We have found
that you probably should consider the
Apple with the Hayes board wired in.

ll. Software

In the August column, I mentioned
Personal Software’s Visiterm, which
gives you communication ability—if
you’re in a world that is compatible with
Personal Software. If you’re not, and
still want a communication package de-
signed to work with the SSM board,
look toward Agent Computer Services.
This is the software house I wrote about
last year that does all that neat graphics
ware for the OKI printers. It has come
up with a humanized communication
package called The Buffered Modem.
This program, written in Apple BASIC,
is priced at $85, is delivered on a 13-
sector Apple disk (conversion to 16-sec-
tor takes about 3 minutes), and permits
configuring the system to whatever you
have on the bus including the Hayes
board, a wide range of video display
boards, and several printer interfaces.

Once I had the program ready to boot,
it came up quickly and greeted me with
the sign-on menu. The first chore is to

www americanradiohistorv com

configure the package to your system,
and everything in the screen display and
manual directs you toward this end. You
must, however, know what slots contain
the various cards.

A really nice feature of Agent’s soft-
ware is that when you choose a menu
item, the program doesn’t just take off,
but asks again if you're sure. The same
philosophy is used on the control codes
that turn various functions such as the
printer on and off. You must precede
that function with a control-A to signal
the software that the next command is a
valid control command.

A potential problem you should be
aware of is that if you are using an Apple
Silentype printer, you’ll be unable to
download files directly to the printer
without losing characters. The reason is
that printers like this (or software inten-
sive cards) make use of the system’s
6502 processor. As a result, the data
stream gets ahead of the output and
everything gets dumped. The solution is
to download the file and save it on disk
(the program is very clear on how to do
this), then dump it to the printer.

/MORE INFORMATION\

For additional information about
products or services mentioned, con-
tact the companies directly.

Agent Computer Service
RR #3

Columbia City, IN 46725
219-625-3600

Apple Computer Inc.
10260 Bandley Dr.
Cupertino, CA 95014
408-996-1010

Edu-Ware Services inc.

2222 Sherman Way, Suite 102
Canoga Park, CA 91303
213-346-6783

Epson America Inc.
23844 Hawthorne Blvd.
Torrance, CA 90505
213-378-2220

SSM Microcomputer Products
2190 Paragon Dr.

San Jose, CA 95131
408-946-7400

True Data Corp.
17092 Puliman St.
Irvine, CA 92714
714-979-4842

Videx

897 N.W. Grant Ave.
Corvallis, OR 97330
503-758-0521

Vista Computer Co.
1317 E. Edinger Ave.
Santa Ana, CA 92705

714-953-0523

J
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Vista's Model 150 provides a 40-character buffer for the Apple.

Currently, the Buffered Modem only
permits the up- and downloading of text
files without checking or referencing. In
a later version, the ability to send pack-
ets of information, either sequential or
random files, with error checking, will
be available. Moreover, this updated
version will be able to handle track-by-
track or sector-by-sector transfers.
Since this is still in the works, you'll
need to contact Agent Computer Ser-
vices directly for more information.

One of the mainstays of this machine
has been courseware for Computer
Aided Instruction (CAI). One company
that has been harvesting the fruit of this
growing market is Edu-Ware. It is dedi-

cated to developing software designed to
teach skills, techniques, or concepts. The
program supplied us was Algebra 1.
This unique program uses Apple graph-
ics and numerous menus to guide you
through the algebraic problems and so-
lutions. Set theory is covered, and
chances to check your skills are provided
with the program.

To maintain interest, if not excite-
ment, the program combines high-reso-
lution graphics and color, and is priced
at $39.95. I found that the course was
interesting in its basic design, but prob-
lematic for even the interested student.
The main annoyance is the slowness of
the program. Moreover, to avoid at least

one notable omission, the authors could
have used graphics to represent sets and
demonstrate an intersection. Since Ap-
ple tells you the machine’s secrets, such
as the location of the disk drivers, they
could have been turned on early to speed
things up, and more frames could have
been loaded at a time. Nonetheless,
Edu-Ware’s effort is laudable.

Further enhancing the Apple as a
teaching machine is True Data Corpora-
tion’s Micro Mark I hand-fed card read-
er. This unit, priced at $900 with a serial
interface, is designed to read cards for
collecting data on test scores, and the
like. The unit reads marks that are made
with a pencil and relates them to specific
spaces. The read head contains a light
source and 14 phototransistors (one for
each of the 12 data rows and one for
reading the format marks on either edge
of the card). Light reflected into the lens
of a phototransistor is defined as the no-
signal condition. When the reflected
light level drops due to a data block
(pencil mark, preprinted mark, or
punched hole) the corresponding photo-
transistor yields a signal output.

The software development is basicaily
simple, requiring only the transistor sig-
nal relative to position. This information
can then be translated into meaningful
data. Lots of possibilities are available
with this device, and it can be used with
almost any system.

MICROPHONE FOR PEOPLE WHO HATE
TALKING INTO MICROPHONES.

=R Are you self-conscious about talking into microphones?
Wy

Then maybe you should consider using a microphone you won’t be
A conscious of:
The Sony “Tie-Tac” microphone.
It's small. And inconspicuous. And clips right on your tie, blouse or
=] lapel. But while it may be unseen, you
)

won’t go unheard.
It features a Sony condenser
capsule that’s specially designed for
"\ vocal reproduction—making it per-
fect for business meetings, lectures
or classrooms.
For more information about the
“Tie-Tac”mic, see a Sony dealer.
After all, a micro- %
phone should help your com-
munication. =
Not get in the way of 1t. 2

SONY.

Professional Audio
© 1981 Sony Corp. of America. 9 W. Sg
New York, New York 10019, Sony is a
trademark of the Sony C

#
)
4
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COMPUTER
SOURCES

Hardware

Small Terminal. The LEX-2] fea-
tures a built-in modem, full-function 59-
key keyboard, and an upper/lower case,
40-column thermal printer using a 5 X
7 dot matrix in an 812" X 11" X 2 34",
5-pound package. Contains a 2K-byte
RAM memory for text composition, and
a 1K-byte line buffer. Baud rates are 10
or 30 characters per second. Options in-
clude a leather carrying case, acoustic
cups, numeric keypad, and FCC ap-
proved access connectar for direct phone
connect. Address: Lexicon Corp., 8355
Executive Center Dr., Miami, FL 33166
(Tel: 305-592-4404).

Micro Winchester. The MPI Model
10, Super-Micro Winchester has 12.06
megabytes unformatted, and 10 mega-
bytes formatted storage. Access time is
25 ms to maximum 40 ms, with track-
to-track at 3 ms. The head settle time is
2 ms and the 5Y4'' system features micro
stepping. Transfer rate is 5 megabits/s
and it uses the ST506 or SA1000 inter-
face. MTBF is claimed at 10,000 power-
on hours. Error rates are soft: 1 in 100
bits read; hard: 1 in 10'2 bits read; and
seek of 1 in 106 seeks. The unit is 3.25"
H X 5.75"W X 8""D. Address: Micro
Peripherals Inc., 9754 Deering Ave.,
Chatsworth, CA 91311 (Tel: 213-709-
4202).

Atari Modem. The Microconnection is
a direct connect modem for the Atari
400/800 systems that replaces acoustic-
coupled devices. An Autodial/Auto-
answer option permits dialing or
responding to other computers automat-
ically. It is Bell 103 compatible and
operates in the originate or answer mode
at 300 baud. A voice-grade cassette
recorder can be plugged in to store on-
line communicatjons for later playback.
A European version is also available.
$199.50. Address: The Microperipheral
Corp., 2643 151st Place, N.E., Red-
mond, WA 98052 (Tel: 206-881-
7544).

$695-DX69 Kit and Downconverter

Receiver Kit
Discriminator Demod

$2895

Parabolic System

Single Conversion
Preassembled

All Microwave Components Preassembled

The First Complete Satellite Kit

LNA $695

120° Preassembled

$1895

Spherical System

For Order

ation Contact:
ownlink, Inc.

Park Street
am, CT 06260

12’ Spherical Kit

Also available in 8" & 10’ models

3) 928-7731

FREE INFORMATION CARD
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$S50 RAM. The 64K-byte CMOS

Static RAM Board, with battery
backup is designed for the SS50/C bus
and is guaranteed for 2-MHz operation
with no wait states or clock stretching
needed. Power requirement is less than
250 mA at 8 volts. The contents remain
intact for a minimum of 21 days with a
fully charged battery. The board can be
hardware protected. $1088.64. 56K ver-
sion (socketed for 64K) is $994.56. Ad-
dress: Gimix Inc., 1337 West 37th P1,,
Chicago, IL 60609 (Tel: 312-927-
5510).

Real Time Clock. TCHRON is a real-
time clock for the TRS-80 that has its
own power supply, and provides month/
date/year, day of week, hour/minutes/
seconds, and a.m./p.m. information, us-
ing its own crystal oscillator. Time set
software is included. $99.95. Address:
WEB International, Box 96, Corona Del
Mar, CA 92625 (Tel: 714-494-2869).

Multi User System. The 5005 Multi
Share System features a Z80-based cen-
tral processor, a 5-megabyte Winchester
disk, a 630K-byte floppy disk, and a
sophisticated error-correcting disk con-

e

troller. Up to five users can combine
almost any mix of application programs.
It can support two printers, one serial
and one parallel. The error-correcting
technology is based on the IBM ap-
proach and up to five erroneous bits in
every 256 bytes transferred from disk to
processor are automatically corrected,
eliminating errors due to disk contami-
nation, aging, surface defects, and all
but the most severe disk damage. Soft-
ware includes CP/M-2, SCOPE editor,
RAID debugger, ZSM assembler, and
Microsoft BASIC 80. $8995 with single
terminal. Address: Vector Graphic, Inc.,
31364 Via Colinas, Westlake Village,
CA 91362 (Tel: 213-991-2302).

New Printer. The Model 739 can pro-
vide standard print, and under software
control will generate characters in an n
X 9 dot matrix for proportional spacing
and 7 X 8 for 80- or 132-column lines.
It can handle single sheets, roll, or fan-
fold paper. It permits true lower-case
descenders, underlines, and high-resolu-
tion graphics. Other features include
100-cps monospacing, 80-cps propor-
tional spacing, 74 X 72 dots/inch
a paper-out switch, top of

POPULAR ELECTRONICS


www.americanradiohistory.com

form, self test, parallel or RS-232 inter-
face, and right justification. Parallel is
$995, RS-232 version is $1045. Address:
Centronics Data Computer Corp., 1
Wall St., Hudson, NH 03051. (Tel:
603-883-0111).

Super Paddles. The Super Paddles
are made from high-precision linear po-
tentiometers and a large (12" diameter)
industrial-quality pushbutton within a
4” x 2" x 1” metal case that matches the
Apple. A 5-foot cable forms the inter-
connect. $39.95. The Super Joy Stick
provides linear control to /1o of 1% mak-
ing it suitable for high precision. $59.95.
Address: Peripherals Plus, 39 East Han-
over Ave., Morris Plains, NJ 07950
(Tel: 201-540-0445).

STD Bus EPROM Card. The 7705
provides eight on-board sockets to allow
up to 32K bytes of 2732 EPROM mem-
ory. All 32K are continuous and can be
mapped to either the upper or lower half
of the 64K memory map. Responding to
the STD Bus MEMEX line, it allows
two banks of memory to occupy the
same memory space. $99. Address: Pro-
Log Corp., 2411 Garden Rd., Monterey,
CA 93940 (Tel: 408-372-4593).

TRS-80 Remote Control. The Plug
'n Power Controller (26-1182) connects
to the cassette output of any TRS-80
Model I, Model III, or Color Computer
and translates instructions from the host
computer into controlling signals that
are coupled via the ac power lines to
Plug 'n Power remote appliance and

lamp dimmer modules (sold separately).
Up to 256 remote modules can be con-
trolled, groups of 16 can be controlled
together, and 16 such groups are acces-
sible. Software is provided. The system
includes a real-time clock for accurate
timekeeping. $39.95. 1S5-ampere Ap-
pliance Module (61-2681) for 15-am-
pere control is $16.99; Lamp Dimmer
(61-2682) for 300 watts is $16.99: Wall
Switch (61-2683) for 500 watts is
$17.99: and Universal Appliance Mod-
ule (61-2684) is $17.99. At Radio Shack
Stores and Computer Centers.

8850 Interface. The Universal Inter-
face occupies one 1/0 slot of the SS50
system, and allows the user to design his
own custom [/O port. Space is provided
for two ACIAs or one PIA chip, buffer-
ing, and any other required logic. Provi-
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How to get 50O% more

sound without

turning up the volume.

There's a whole range of sound ina
live performance that you never hear from
your stereo system. And it's not a question
of turning up the volume.

The problem is in the records you play.

When recording engineers master a
record, they electronically eliminate up to
half the music. They literally compress the
sound to make it “fit" on the vinyl record.

Fortunately, there's one solution to the
problem: dbx Dynamic Range Expanders.

A dbx Dynamic Range Expander in
your system restores most of the lost music.
And it reduces annoying record surface
noise by as much as 20dB. So instead of a
compressed 50 or 60 dB of dynamic range,
you get a full 75 to 90 dB. The loud pas-
sages begin to thunder. The softs are truly
subtle. All your music comes to life.

And you can use a dbx Dynamic Range
Expander not only with your records, but
also with tapes and FM broadcasts.

Visit your authorized dbx retailer for
ademonstration of the 1BX, 2BX and 3BX
Dynamic Range Expanders. Then select
the model that's best for your system.

Because there's a lot more to music
than has been reaching your ears.

dbx, Inc., 71 Chapel St., Newton, Mass.
02195 U.S.A. Tel. (617) 964-3210. Telex 92-2522.
Distributed throughout Canada by BSR

(Canada)Ltd.,Rexdale, Ontario d |

Making good sound better
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FREE!

1981
DISCOUNT
ELECTRONICS
CATALOG

JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak. Our

members receive Poly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph-
erals, Integrated Circuits, Speakers, Audio
Equipment, Rechargeable Batteries, Solar Prod- i
ucts, Semiconductors, and much, much more!
Take advantage of our 25 years as America’s
foremost Supplier of discount electronics.
RUSH ME YOUR FREEDISCOUNTCATALOG!
NAME:
ADDRESS:
CITY:
STATE:

ZIP:

CLIP AND MAIL COUPON TODAY TO:
POLY PAKS. INC.
P.0. BOX 942 PO-10°

S. LYNNFIELD, MA. 01940
N

(617) 245- 3828/
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NEW INDOOR
ACTIVE
ANTENNA

Covers 300 KHz - 30 MHz.
For SWL, BCL, VLF DXers.

Rivals long
wires

$79%..

shipping)
MFJ-1020 NEW INDOOR ACTIVE ANTENNA
sits on your desk ready to fisten to the world
Rivals._can often exceed, reception of outside
long _wire. Unique Tuned Active Antenna mini
mizes intermod. provides RF selectivity, re
duces noise outside tuned band. Also use as
preselector for external antenna. Covers 300
Khz to 30 MHz in five bands. Adjustable tele-
scoping antenna. Controls: Tune, Band Selector.
Gain, On-Off/Bypass. LED. FET. bipolar Circuitry.
Phono jack for external ant. 6x2x6 inches
9-12 VDC or 9 V battery for portable use.
110 VAC with optional AC adapter. $7.95.
Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).
One year unconditional guarantee.
Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check. money order

CALL TOLL FREE ...

MFJ Enterprises, Inc.
o

BOX 494, MISS. STATE. MS 39762 .
CIRCLE NO. 6 ON FREE INFORMATION CARD

MMtlntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mcintosh catalog. In addition you will receive an FM sta-
tion directory that covers all of North America.

Mclintosh Laboratory, Inc.
East Side Station P.O. Box 96
I Binghamton, N.Y. 13904

| NAME
| ADDRESS
| CITY

TODAY!

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.

CIRCLE NO. 5 ON FREE INFORMATION CARD
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sions are made for two D-type connect-
ors, and a ribbon cable header connector
with up to 50 pins. The card supplies +5
volts with an on-board regulator, and all
bus connections have pads. Options are
available for baud rate and interrupt
selection, including external clock in-
puts. $14. Address: Quality Research
Co., Box 7207, Spokane, WA 99207.

Software

WordStar. The WordStar
word processor and MailMerge are now
available for the Apple. WordStar re-
quires the Microsoft SoftCard, 48K
bytes of RAM, and an 80-column video
board. All WordStar functions run
without modifications and the Apple
version is identical to that used with
CP/M. Available on 13- or 16-sector
Apple format diskette. Address: Micro-
Pro International, 1299 Fourth St., San
Rafael, CA 94901 (Tel: 415-457-8990).

Linking Loader. LYNX, an overlay
linking loader for Microsoft FOR-
TRAN, COBOL, and MACRO-80, will
also work with other language transla-
tors which produce Microsoft compati-
ble relocatable files such as BASIC
compiler. It allows programs that use all
available memory including that used
by LYNX. Requires CP/M. $250. Ad-
dress: Westico, 25 Van Zant, Norwalk,
CT 06855 (Tel: 203-853-6880).

List Management. PRISM/LMS is
a data base management program de-
signed for maintaining lists of custom-
ers, parts, subscribers, patients, em-
ployees, property listings, vendors, and
other such items. It allows creation of
mailing labels, envelopes, preprinted
forms, Rolodex cards, personalized form
letters, contracts, and other specialized
forms. Selected fields can be merged
into surrounding text or printed at speci-
fied locations. Will run on CP/M, MP/
M, CP/M-86, Onix and Model II
TRSDOS with CBASIC as host lan-
guage. $225. Address: Micro Applica-
tions Group, 7300 Caldus Ave., Van

| Nuys, CA 91406 (Tel: 213-881-8076).

Apple Software Catalog. The cata-
log covers Super-Text, word processor,
Address Book, Data Plot, a series of
games using hi-res graphics, the Voice
that enables the Apple to speak, and a
number of other utility and game pro-
grams. Hardware, including a lower-
case adapter, is also covered. Address:
Muse Software 330 N. Charles St., Bal-
timore, MD 21201 (Tel: 301-659-
7212).
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OSI BASIC. FBASIC runs under the OSI OS-65D3 operat-
ing system and is a subset of OSI/Microsoft BASIC specially
suited to systems-level programming. It produces stand-alone
6502 machine code modules. Special features include user-
definable array locations, WHILE loops, GOTOs and GOSUBs to
absolute addressess, direct access to registers, and more. It
can also link compiled modules to the OSI interpreter.
Requires 48K memory. $155. Address: Pegasus Software,
Box 10014, Honolulu, HA 96816.

Computational Utility. T/MAKER II is a CP/M-based
utility that produces charts and exhibits for reports, has
screen editing controls, creates complete reports, integrates
text and numerical data, and can produce reports in a letter
format by merging preprogrammed mailing lists, without
changing disks. The user defines relationships between rows
and columns (similar to Visicalc), and the program will com-
pute established equations and place answers in their appro-
priate positions. Changing a number automatically recalcu-
lates corresponding rows and columns. Automatic functions
include percentages, averages, logarithms, and transcenden-
tals. $275. Address: Lifeboat Associates, 1651 Third Ave.,
New York, NY 10028 (Tel: 212-860-0300).

Apple Monitor Extender. The Monitor Extender for the
Apple Il is a cassette-based utility that allows different dis-
play formats and ASCII text entry. It includes search, fill and
move commands and a disassembler that creates a labelled
ASCII file in disk or cassette memory. In addition to normal
hex, memory can be displayed in ASCII or binary. The disk
commands work with 3.2,3.2.1, or 3.3 DOS. Memory usage is
114K bytes, disk buffer is 256 bytes, and the text buffer is
variable. It will run on any page boundary. Address: Image
Computer Products, 615 Academy Drive, Northbroook, IL
60062 (Tel: 312-564-5060).

TRS-80 Assembly Language. PDS is an assembly lan-
guage development system running under TRSDOS for the
Model I11. It includes a relocating macro assembler, linkage
editor/linking loader, string-oriented text editor, interactive
editor/assembler, trace debug/monitor, disk disassembler,
and several utilities that extend the power of TRSDOS. It is
available on 5" double-density Model III diskettes. $99.
Address: Allen Ashley, 395 Sierra Madre Villa, Pasadena,
CA 91107 (Tel: 213-793-5748).

New BASIC. “Energy BASIC” is an interpreter designed
for energy management systems that contains many of the
usual BASIC constructs plus a number of energy unique
statements such as MODE, SET, ANSw, ELAP, ORIG, PSWD, TEMP,
and TIME. It runs under CP/M 2.2 on 8" diskette, or resident
in two 2716 PROMs. The Users Manual is $20. EBO10 AND
EBO8O are $195. Address: International Data Systems, Inc.,
Box 17269, Dulles International Airport, Washington, DC
20041 (Tel: 703-661-8442).

TRS-80 Word Processor, “Word” is a complete text/file
merge option that enhances the Word-M2 on the Model II,
Word-IV on Model I, and Word-M3 on Model III. It can
merge a text file with elements of a data file or mailing list,
and the same document can be printed repeatedly. Word
users return diskette and $37. The Word program with this
option is $79. Address: Micro Architect Inc., 96 Dothan St.,
Arlington, MA 02174. (Tel: 617-643-4713).

TRS80 Medical Office. The Medical Office System (26-
1568) is designed for the TRS-80 Model I and Model 111 with
printer and disk. The software can store up to 3960 (Model I)
or 4200 (Model IIT) patient records and can record and store
up to 3685 (Model I) or 7700 (Model III) transactions per
month. Insurance forms can be printed on demand. It also
provides space for 200 different procedures, and 200 different
diagnoses. Accounts receivable can be aged to 120 days. $299.
Address: Radio Shack stores and Computer Centers. o
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F OR ONLY $129.95 Learn Computing :
:From The Ground Up

= Build a Computer kit that grows
a with you, and can expand to 64k
« RAM, Microsoft BASIC, Text Edi-
: tor/Assembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

Here's the low cosl way to learn the fundamentals of com-
puting. the all-important basics you'll need more and
more as you advance in compuler skills, For just $129.85

pae lorer/ herboard

u get the ad d-desig;
To il the features you need to learn how to write and
use programs. And it can grow inlo a system that is a
match for any personal computer on the market. Look at
these fealures: 8085 Central Processing Unit, the
microprocessor “heart” of the Explorer/85. {Join the
millions who will buy and use the 8080/6085 this year
alone!). . Foursbnpﬁ’snne&—bil input/output ports from
which you can input and outpu! your programs. as well as
control exterior switches. relays, lights, etc. . a cassette
interface that iets you store and reload programs you've
iearned to write deluxe 2.000 byte operating
system/monitor makes it easy to learn computing in
several important ways: ® 1t aflows simpler. faster writ.
ing and enlering of programs @ Ii permils access by you
10 all parts of the sysiem so you can check on the status of
any point in the program @ | allows tracing each pro-
gram slep by step. with provision for displaying all the
contents of the CPU (registers. Nags, eic.) ® and it
does much more!
You get all this in the starting level (Level A) of the

Explorer/85 for only $129.95. Incredible! To use. just

jug in your 8VDC power supply and terminal or

eyboard/display — if you don't have them. see our
special offers below.
O Level A computer kit (Terminal Version) ..
plus $3 P&L*
O Level A kit (Hex Keypad/Display Version) - $129.85
plus $3 PaL*
LEVEL B — This “building block™ converts the mother-
board into a two-slot $100 bus (industry standard) com-
puter. Now you can plug in any of the hundreds of S100
cards available.
O Level Bkil .. $49.95 plus $2 P&1.*
0 5100 bus connectors {two required)
postpaid.
LEVEL C — Add siiil more
computing power. this “build-
ing block™ mounts directly on
the motherboard and expands
the $100 bus to six slots.
0O LevelCkit . .$39.95 plus §2
Pal*
O $100 bus conneclors (five
required) $4.85 each,
postpaid.
LEVEL D — When you reach the point in learning that re-
quires more memory, we offer two choices: either add 4k
of a memory directly on the motherboard. or add 18k to
64k ofsn!gmory by means of a single 5100 card. our famous

$129.96

$4.85 each.

TAWS,
Level D kit: &CHECK ONE) ..0 4kon-board . $49.95
plus $2 P&I*; O 16k 5100 "JAWS"; $149.95 plus §2
P&1*:0 32k S100"JAWS" . . $198.95 plus 52 P&!*. 0 48k
5100 "JAWS™ .. $248.85 plus $2 Pal*: O 64k 5100
“JAWS™ | $288.95 plus $2 P&I*
LEVEL E — An important “building block:™ it actvates
the 8k ROM/EPROM space on the motherboard. Now just
plug in our Bk Microsoft BASIC or your own custom
programs.
(O Level E kit . $5.85 plus 50¢ P&l.*
Microsoft BASIC — It's the language thai allows you to
alk English to your computer! It is available three ways:.
O 8k cassette version of Microsoft BASIC: {requires Level
B and 12k of RAM minimum. we suggest a 16k 5100
“JAWS" _ spe above) . . $64.96 postpaid.
O 8k ROM version of Microsoft BASIC: (requires Level B
& Level Eand 4k RAM: just plug into your Level E sockets
We suggest either the 4k Level D RAM expansion or a 16k
S100 "JAWS 7). $69.95 plus §2 P&I *
O Disk version of Microsoft BASIC. (requires Level B,
32k of RAM. floppy disk controller. 8" floppy disk drive)
. $325 postpaid.

TEXT EDITOR/ASSEMBLER — The editor/assembler
is a software tool (a program) designed to simplify the task
of writing programs. As your programs become longer
and more complex. the assénbler can save you meny
hours of programming time This software includes an
editor program thal enters the programs you wrile. makes
changes. and saves the programs on cassettes The assem-
bler performs the clerical fask of translating symbolic
code into the computer-readable object code. The editor/
assembler program is available either in cassetle or a

ROM version.

O Editer/Assembler (Cassette version. requires Level
"B and 8k (min.) of RAM — we suggest 16k "JAWS™ —
see above) . $58.95 plus $2 P&1*

O Editor/Assembter (ROM version. supplied on an $100
card. requires Level B and 4k RAM (min.} — we suggest
either Level D or 16k “[AWS™)  $88.95 plus $2 P&L.*
8” FLOPPY DISK — A remarkahle “building block.
Add our 8" Moppy disk when you need faster operation.
more convenient program siorage. perhaps a business ap-
plication. and access lo the lterally thousands of programs
and program languages available today You simply plu§
them into your Exploger/85 disk system — it accepts al
IBM-formalted CP, rograms.

Q 8” Floppy Disk Drive . $499.95 plus $12 P&l *

a FlnEpy Controller Card . . $199.85 plus $2 P&I *

[ Disk Drive Cabinet & Power Supply $69.95 plus
$3 P&1Y

O Drive Cables (set up for two drives) $25.00 plus
$1.50 P&L*

0O CP/M 2 2 Disk Operating System. includes Tex!
Editor/Assembler. dynamic debugger. and other features
that give your Explorer/85 access 1o thousands of exisling
programs . . . $150.00 postpaid
NEED A POWER SUPPLY? Consider our AP-1. It can
supply all the power you need for a fully -

4 Plug in Level E henr ac
cepts Microsoft, BASIL or
1. Plug 1n Netromie's Hex Editor/Assembler in ROM
Keypud/Displa 5 Add two $100 hourds
2. Add Level B to convert to 6. Add vou own custam o1+
cwits (prototyping area)

S0
3 Add 4k RAM 7 Conoect termunal

a CRT monitor or a TV set (1 you have an RF modulater)
O Hex Keypad/Display kit .. $69.95 plus $2 P&l

O ASCII Keyboard/Compuler Terminal kil fealurinﬁ a
full 128 character set. u&| case. full cursor contral. 75 chm
video culput, converlible 1o T

baudot oufpul. selectable baud £ "

rate. RS 232-C of 20 ma.1/0, 32 .
or 64 characier by 16 line for- -F‘
mats  $149.95 plus 53 P&1.* V

O Steel Cahinet for ASCI] Keyboard/Terminal
plus $2.50 P&l *

[ RF Modulator kil (allows you to use your TV set as a
monilor) . .. $8.95 postpaid.

0 12" Video Monitor (10MHz bandwidth}
plus $5 P& *

O Deluxe Steel Gabinet for the
Explorer/ss $48.95 plus §3
P&l.*

$19.95

$139.95

T Fan for cabinet . . $15.00

plus $1.50 P&l

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK —THERE’S
ONE FOR EVERY NEED.

O Beginner Pak (Save $26.00) — You get Level A (Ter-
minal Version) with Monitor Source Listing ($25 value)
AP-1, 5-amp. power supply. Intel 8085 Users Manual
{Reg. $199.95) SPECIAL $169.95 plus 54 P&L.*

O Experimenter Psk (Save $53.40) — You gel Level A
(Hex Keypad/Display Version) with Hex Keypad/
Display. Inte! 8085 User Manual. Level A Hex Monitor
Source Listing, and AP-15-amp. power supply . (Reg.
$279.95) SPECIAL $218.95 plus $6 P&1.*

[ Special Microsoft BASIC Pak (Save $100.00)— You get
Levels A (Terminal Version). B, D (4k RAM), E. Bk
Micrasoft in ROM. Intel 8085 User Manual. Level A Mani-
tor Source Listing, and AP-1. 5-amp. power supply
(Reg. $439.70) SPECIAL $329.95 plus $7 P&1.*

) Add a Rom-Version Text Editor/ nssembier [Requires
levels B and D or 100 Memorv) . $99.95 plus $2 P&J®-

Starter 8°' Disk System - Includes Level A. B floppy disk
contraller, one CDC 8" disk-drive. two-drive cable. two
$100 connectors; just add your own power supplies.
cabinets and hardware _ (J (Reg $108500) SPECIAL
$999.95 plus $13 P&1 * . O 32k Starter Sysiem. $1045.95
plus $13 P&1 * O) 48k Starter System, $1085.85 plus $13
P&1.* [] 64k Starter System. $1145.95 plus $13 P&!.*
O Add 10 any of above Explorer steel cabinet. AP-1 five
amp. power supply. Level C with two $100 connectors
disk drive cabinet and power supply. two sub-D connec-
tors for connecling your printer and terminal {Reg.
$225.95) SPECIAL $199.95 plus $13 P&L.*
[ Complete 64K System Wired & Tested
lus $28 P&1.°

Special’ Complete Business Software Pak (Save
$625 00)— Includes CP/M 2 2 Microsoft BASIC. General
Ledger. Accounts Recewable. Accounts Payable. Payroll
Package . {Reg $1325) SPECIAL $689.95 postpaid

$1650.00

*P&! stands for “postage & tsuranee " Far Conodian or-
ders. double: this amount.

Continental Credlt Card Buyers Outside Connecticut:

TO ORDER
Call Toll Free:
800-243-7428

To Order From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

CP/M is a reg. trademark of Digital Research

* (Clip and mail entire nd)*

SEND ME THE ITEMS CHECKED ABOVE
Total Enclosed (Conn Residents add salestax}
Paid by:

O Personal Check O Cashier's Check/Money Order

O VISA O MASTER CARD (Bank No.

Blomr/&s (note disk drives have their own power supply).
jus the AP-1 fits neatly into the attractive Explorer stee!
cabinet (see below)

O AP-1 Power Supply kit (8V @ 5 amps) in deluxe steel
cahinet . . $38.95 plus $2 P&l *

NEED A TERMINAL? We =
offer you choices. the least ex-
pensive one is our Hex
Keypad/Display kit thal dis-
plays the information on a
calculalor-lype screen The
other choice is our ASCI(
Keyboard/Computer Terminal
kit. that can be used with either

www americanradiohistory com

Acct No. . Exp. Date
d Ex.
R — =

PrintName
Addre:

LY City__

\ Y
- R Stale. Zip

el
NETRONICS Research&DevelopmentLtd.:
333 Litchfield Road, New Milford, CT 06776
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Every 10 seconds, a burglary takes
place somewhere in the United States.
There was a 20% rise in violent crime
during 1980, the highest in 10 years.

Luckily, we have two unique prod-
ucts to help keep you from becoming
another crime statistic.

1. Portable intrusion alarm

How can you protect your home or
business without spending a fortune on

a perimeter security system? How about
when you're sleeping in a hotel room,
an easy mark for the growing population
of hotel burglars?

Simply place the pocket-sized Sens-
Alert™in any room, aiming the sensor
toward doors or windows. As soon as an
intruder enters, the movement triggers
an ear-splitting 90-decibel alarm.

Place a SensAlert in every room at

home, for a fraction of the cost of a secur-

ity sfystem, Carry a SensAlert in your
brietcase or pocket when you travel, for
protection in hotel rooms. There’s no
installation and no electrical wire; Sens-
Alert runs on durable, 1.5 volt batteries.

A free sign for your door knob is
included with each order. It warns that
the room is protected by SensAlert.

A special feature makes SensAlert
more than a burglar alarm. It has 3 set-
tings: soft, loud, and louder. Turn the
volume to “soft” and a pleasant 6-second
tone lets you know someone has come
in. Place 1t at the entrance to your
business. Or at your backyard gate
while you sunbathe. You always know
someone has arrived. No surprises.
Nobody kept waiting.

32

Put SensAlert in your desk drawer
at the office. It will go off if anyone
opens it while you're out.

A built-in light allows you to use
SensAlert as an emergency flashlight.
The alarm can also be triggered man-
ually, for a distress signal.

2. Plug-in theft protection

Valuable electrical equipment is
at the top of a burglar’s hit list. Type-
writers, adding machines, TV’s, stereos,
tape recorders, power tools.

It only takes a few seconds to un-
plug and carry off a TV or typewriter.
A quick, easy theft and resale. You're
vulnerable at home and at the office.

Before Alertmate]™ you had two
choices: bolt appliances to furniture,
or invest in a costly and complex security
system.

Now, you can simply plug the
Alertmate into the wall outlet, secure it
with one screw, plug in the appliance,
and set the number combination.

If a thief pulls out the plug, a 90-

decibel alarm Foes off. And keeps going.
t

A definite theft deterrent! The only
way to deactivate the alarm is to plug the
appliances back in, or dial the correct
number code. The alarm will also ring if
the cord is cut.

A free sticker is included. It states

that the equipment is protected by Alert-

mate, and gives you a space to write
in the name of an individual who has
the combination.

When you want to move equipment
yourself, you simply deactivate the
alarm witK the combination. Protect each

www americanradiohistorv com

piece of expensive equipment inexpen-
sively and easily, with Alertmate.

30-day free trial

It could cost you over $1,000 to
install security systems giving you the
same amount of protection as SensAlert
and Alertmate.

1. Alertmate, the plug-in alarm for
valuable equipment, is only $19.95 in-
cluding the free sticker plus $2.50
postage and handling.

2. SensAlert, the portable intrusion
alarm with flashlight, soft-tone feature,
and free door hanger, is $39.95 plus
$2.50 postage and handling.

Order both for $59.95 and pay the
$2.50 postage and handling only once:
(Total: $62.40).

Order Toll Free:
(800)423-6383

In California: (213) 822-7236

SUNSHINE

RESS

4357 Chase Avenue
Los Angeles, CA 90066
© Copyright 1981 Sunshine Express
POPULAR ELECTRONICS
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DIGITAL frequency disp.ay on

a radio s a special nicety. If you
awn an AM/=M or FM-only receiver
:hat has the o d-fashioned analog dial,
aere is how you can add an LED dig-
tal display tkat will wake it casier to
<ell what freqiency you’re on and will
also help you locate any staticn.

The display indicazes AM f-equen-
cies to the nezrest | kHz and FM fre-
cuencies to thz nearest .00 klEz. Also,
-he project cen be used at lorg-wave
‘requencies.

Besides superior resolution as com-
=ared to a dial, the display project
cffers a display update of ten rzadings
a second, fast enough to “follaw” the
tuning knob. Also, it is adaptable to a
wide range of receivers having differ-
ent intermediate frequencies. Two
simple PROMSs, made out of a few
diodes, program the praject to suit the
circuit.

Only three connections to the re-
ceiver itself zre required (AM iocal
ascillator, FM local cscillatar. and
ground). It is suggested that you
obtain the sckematic of your receiver
as this will make irs:allatior much
casier. In adcition, ¢ tiny mcdule is
installed insice the receiver for FM
signal process ng. The cisplay itself is
s=parate from the receiver to allew for
convenient positioning. If desired, the
display can be built ins:de the receiv-
er, as it is small enough to replace
most tuning dials.

The receiver used should be solid-
szate and transformer-powered to pre-
vent a shock hazard—battery sets are
fine. The receiver must be an AM/
FM, or FM entertainment type—no
CB transceivers or communications
receivers. Finally, your receiver must
be a superhet.

Circuit Operation. The project is
basically a specialized type of fre-
quency counter, desigred to measure
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Everybody’s making money
_selling microcomputers.
Somebody’s going to make money
servicing them.

New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers

34
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Training includes the new
TRS-80 Model III microcompu-
ter, 6-function LCD Beckman multimeter, and
the NRI Discovery Lab with hundreds of tests
and experiments.

Seems like every time you turn
around, somebody comes along with a
<. new computer for home or business
8 use. And what's made it all possi-
ble is the amazing microprocessor,
the tiny little chip that's a computer
in itself.
Using this new technology,
¢ the industry is offering compact,
affordable computers that handle

== tory, and other jobs for businesses
of every size...perform household
functions including budgeting,
environmental systems control,
indexing recipes. And thousands
of hobbyists are already
_owners, experimenting
- and developing their
| OWN programs.
Growin
Deman
for Computer
Technicians
S This is only one
= of the growth factors in-
»" fluencing the increasing
opportunities for qualified
computer technicians. The U.S. De-
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partment of Labor projects over 100%
increase in job openings for the decade
through 1985. Most of them #ew jobs
created by the expanding world of the
computer.

Learn at Home

in Your Spare Time

NRI can train you for this excit-
ing, rewarding field. Train you at home
to service not only microcomputers, but
word processors and data terminals, too.
Train you at your convenience, with
clearly written “bite-size” lessons that
you do evenings or weekends, without
going to classes or quitting your present
job.
} Your training is built around the
latest model of the world’s most popular
computer. It's the amazing TRS-80™
Model I11, with capabilities and features
to perform a host of personal and busi-
ness functlons No other small computer

. has so much

software available
for it, no other is

used and relied on by so many people.
And it's yours to keep for personal or
business use.

You get plenty of practical experi-
ence. Using the NRI Discovery Lab® that
also comes as part of your course, you
build and study circuits ranging from
the simplest to the most advanced. You
analyze and troubleshoot using the pro-
fessional Beckman LCD digital mul-
timeter you keep to use later in your
work. Then you use the lab and meter to
actually access the interior of your com-
puter...build special circuits and write
programs to control them. You “see”
your computer at work and demonstrate
its power.

(TRS-80 is a trademark of the Radio Shack
division of Tandy Corp.)
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Become the

Complete Computer Person

You're also trained in writing and
debugging both BASIC and advanced
machine language programs. .. gain
hands-on experience in the operation
and application of computers to busi-
ness and personal jobs. You're trained
to become the fully rounded, new breed
of technician who can interface with
the operational, programming, and
service facets of today’s computers.
You're ready to take your place in the
new electronic age.

Other Opportunities

NRI has been giving ambitious
people new electronic skills since 1914.
Today’s offerings also include TV/
Audio/Video Systems servicing with
training on our exclusive computer-
programmable 25” diagonal color
TV...Communications Electronics for
servicing and installing microwave,
broadcast, CB, radar, etc...and other
state-of-the-art courses.

Free Catalog...Mail Card
No Salesman Will Call
Send the postage-paid card for

our 100-page catalog showing all
courses with equipment and complete
lesson plans. There’s no obligation other
than to yourself. See how NRI can help
you grow with the most exciting and
important new field of the 80’s. If card
has been removed, please write to us.

NRI NRI SCHOOLS
McGraw-Hill Continuing

Education Center
q-( 3939 Wisconsin Ave.
n Washington, DC 20016

We'll give you tomorrow.
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digital display
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the receiver’s local oscillators, and
subtract the i-f to display the actual
(not local oscillator) frequency to
which the receiver is tuned. CMOS
logic is used for low current drain.

The schematic, shown in Fig. 1, can
be broken down into three sections;
AM input, time base, and program-
mable counter. Each section will be
described in detail.

Signals from the AM local oscilla-
tor appear at the gate of Q/, a FET
source follower. This stage has no
gain, but simply insures that the input
will have a high impedance to reduce
loading of the local oscillator. The
output of Q7 drives IC1A4,a TTL gate
wired as an amplifier, to boost the
sensitivity. The output of /C/ A4 drives
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Fig. 1. The schematic for the digital display circuit,
shown on these two pages, can be divided into three functional sections:
AM input, time base, and programmable counter.

ICIB and ICIC, which converts the
local oscillator sine-wave signal into a
square wave, suitable for driving digi-
tal circuitry. Gate /CI!D allows either
the AM or FM signal to pass to the
remainder of the counter.

The FM signal, converted to a
square wave, comes from an external
board and drives Q2, which passes the
signal on to /CID. The output of
IC1Ddrives IC2, a divide-by-10 coun-
ter. This counter scales the input fre-
quency by 10 to drive the slower coun-
ter circuit that follows. The one-count
error inherent in other frequency
counters is also reduced by /C2 be-
cause it is reset (via pin 7) with the
remainder of the circuitry. This pro-
duces a stable display—one where the
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last digit isn’t constantly changing.
The AM input circuit has a sensitivity
of 40 mV at 2 MHz, at least four
times more than required in most
applications.

The time-base circuitry consists of
IC4, ICS5, and IC6. The 3.58-MHz
color-TV crystal generates the stable
timing frequency while /C4, a CMOS
time base designed for this type of
application, provides the necessary os-
cillator for the crystal and divides its
frequency down to 100 Hz. The 100-
Hz signal drives decade counter IC5.
This device has 10 decoded outputs
and each output is high for 10 ms (the
period of 100 Hz). Pin 3 goes high
first to reset counters /C2 and IC3 to
zero. Then pin 2 goes high to force

POPULAR ELECTRONICS
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DisI Dis2 DIS3 Dis4
_f
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C 2

PARTS LIST
2Ng§22 A_ ,B_ c_ ° IDP e (Display Board)
RI7
Cagelel Cb@PC‘Dé C1—470-pF disc capacitor
C2,C3,C4—0.1-pF, 16-V disc capacitor
: g $ 3 C5—33-pF disc capacitor
o $ 3 3 3R I Py C6—22-pF disc capacitor
10K 3 3 3 3 3 3 C7—22-uF, 16-V electrolytic
C8— 100-pf disc capacitor
D1—1N4148 diode
DIS1 through DIS4—FND-503 common-

cathode LED display (Radio Shack 276~
1647)

IC1—74LS00 TTL quad NAND gate

IC2—CD4518 decade counter

| IC3—intersil ICM7217A ‘programmable
counter

IC4—National MM5369 EST/N timebase

IC5—CD4017 decade counter

IC6—CD4001 quad NOR gate

IC7,1IC8~—CD4066 switch

J1,J2—16-pin IC socket

Q1—MPF 102 JFET transistor

Q1—MPSA13 Darlington transistor

R1—1-MQ, "a-W, 5% resistor

R2,R3,R6— 1-k2, Va-W, 5% resistor

R4,R17—470-Q, va-W, 5% resistor

R5— 15-k{}, Ya-W, 5% resistor

R7—10-kS2, va-W, 5% resistor

R8 through R14—270-Q, Va-W, 5% resis-
tor

R15—10-MQ, Va-W, 5% resistor

R16—2.2-k}, Ya-W, 5% resistor

XTAL—3.579-MHz crystal

Misc.—IC sockets, Molex Soldercons,
wire, solder, etc.

Note: The following is available from
Technico Services, Box 20 HC, Oran-
gehurst, Fullerton, CA 92633: set of
two pc boards (for display and pre-
scaler), #DISP-1, for $12.00. Outside
US, add $3.00 for shipping and han-
diing. California residents, add sales
tax.

©

counter /C3 to load a preset value (the
i-f we want to subtract). After that,
pin 7 goes high. When this signal
occurs, a gate inside /C2 is enabled,
allowing the signal from the receiver
local oscillator (via ICl) to be
counted. Finally, pin 10 goes high to
update the display, showing the cor-
rect frequency.

The gates of I/C6 are wired as
inverters, and interface the time base
to the different parts of the circuit.
One section, /C6C, is important in
that it provides AM/FM display
switching. When the S/ terminals are
open, the FM frequency is displayed
because the input to /C6C is high due
to RI6. This, in turn, enables /C7, a
quad electronic spst switch, connect-
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ing the FM diode PROM in J/ to the
counter. Simultaneously, Q3 is turned
on, causing the decimal point in the
display to glow. Since the output of
IC6C is low, this disables ICIC so
that any signal from the AM local
oscillator won’t trigger the counter.
When the S/ terminals are shorted,
the project displays AM frequency.
The output of 7C6C is high, enabling
ICIC so that AM signals can get
through. And finally, /C8 is enabled,
connecting the AM diode PROM in
J2 to the counter.

Programmable counter /C3 is set to
a value determined by the JI or J2
plug-ins. It counts frequency from
this point and displays the result on
four seven-segment displays (DIS]

www americanradiohistorvy com

through DIS4). Since the operation of
the reset, count, and latch functions of
IC3 were described in the time-base
section, all that’s left is the program-
ming circuitry. This is the job of /C7,
IC8, JI, and J2. Transmission gates
IC7 and IC8 each contain four
switches, and making the four enable
lines (pins 5,6,12,13) high turns them
on. Because of IC6C, either IC7 or
IC8 will be on at a given time. For
example, when /C7 is on, the lines
from J! (FM) are connected to the
output of /C3, enabling /C3 to pro-
gram itself to whatever data is on'J/.
In this project, the JI, J2 plug-ins use
a few diodes to program the counter.
Conversely, when IC8 is on, IC7 is off.
Then J2 is connected to the counter.
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digital display

PARTS LIST
(Prescaler)

C101—5-pF disc capacitor

cio2
.OlpF

-

C102,C103,C104—0.01-uF, 50-V disc ca-
cl106 pacitor

1uF C104,C106—0.1-uF, 16-V disc capacitor
IC101—National DS8629N VHF prescaler
ci105 IC102—7804, 5-volt regulator

uF R101—100-Q, Va-W, 5% resistor

R102—330-Q, Va-W, 5% resistor

cior
5pF RIOI
oon 4
FM |
INPUT 3

5 - Misc. IC socket, cable, wire, solder, etc.
» 3300 Note:. See Display Board Parts List for
oslgéglw ordering information on pc board.

1
T

B, o0
€103 ci04 our
OlyF T .OipF ‘

Fig. 2. The FM prescaler circuit is installed
inside the receiver and connected to the FM local oscillator.

AM FM

‘63 DISPLAY

At

The FM prescaler board (Fig. 2) is
installed inside the receiver and con-
nected to the FM local oscillator.
Otherwise, the long cables required to
bring out the FM local-oscillator sig-
nal would detune the oscillator, mak-
ing the FM section inoperative.

This board contains vhf prescaler
IC101, especially designed for this
type of application. It features a built-
in preamplifier, and a divide-by-100
counter. Input sensitivity is about 25
mV at 100 MHz, or about five times
more gain than is required. This
insures good performance with almost
any FM receiver, including battery
types with low-level oscillator outputs.
The output of the prescaler board
drives the FM input on the display
board. The signal is in the I-MHz
range, and is at TTL level. Voltage
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Fig. 3. Foil pattern (top) and component layout (bottom) for the display board.
Note the bare-wire jumpers which must be installed before the components.
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regulator /C102 ensures that there is
a low-impedance S-volt power source
available, and keeps r-f noise off the
power leads.

Construction. The foil pattern and
component installation for the main
board are shown in Fig. 3.

Install the sockets for all the ICs
and J1 and J2. Molex Soldercons may
be used for the four LED displays.
Install the jumpers as shown in Fig. 3
using bare wire as required. Make
sure that these jumpers are flush
against the pc board. Then install the
remainder of the components. Care-
fully install sockets for /C7 and IC8
making sure that no shorts are made
to the jumpers on the board. Then
install insulated jumpers as shown in
Fig. 4. Upon completion of all wiring,
and after it has been checked, install
the ICs. Use lengths of RG-174 coax-
ial cable for the connections off the
board shown in Fig. 4.

The foil pattern and component in-
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Fig. 4. At left and below are additional
jumpers of insulated wire to be
installed on the display board.

Use RG-174 coaxial cable to make
the connections off the board.

Fig. 5. Foil pattern and
component layout for
the prescaler board.

www americanradiohistorvy com

stallation for the FM prescaler board
are shown in Fig. 5. Use a socket for
IC101. Use the shortest possible lead
length when installing the capacitors
on the board, and do not use Mylar
capacitors in this application.

Installation. The necessary connec-
tions to the receiver are shown in Fig.
6. Figure 6A shows the circuit to use
when the receiver has a single-stage
converter approach; Fig. 6B shows use
with a conventional local oscillator;
while Fig. 6C illustrates the connec-
tions for a typical AM converter. In
the FM mode, mount the prescaler as
close to the FM converter/oscillator
as possible to reduce detuning due to
long leads.

Start the installation by removing
the receiver power plug. Carefully re-
move the top and bottom covers: to
gain access to the r-f circuitry. In
some cases it may be necessary to
remove a shield to get at the r-f cir-
cuit. Using the schematic, locate the
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digital display

I T [ " IF TRANSFORMER |
Y FM 1 ]
— TUNING os¢ ! | 1
= chap ' l | 1o 1F
[} ] STAGES
TO RF [l [}
STAGE ‘—{(— i |
]
_________ 1
U | S a0
‘ . PRESCALER T0
BOARD p=e-DISPLAY
I _L_ BOARD
A —
[ s Fig. 6. How to connect the digital
I e display to your receiver:
= coit TUNING (A) FM with a single-stage converter;
Eoh (B) FM with conventional local oscillator;
(‘j (C) AM with simple converter.
T
MIXER
\ PRESCALER
T N BOARD | OizpLar
_E‘ BOARD
5 —

TO ANT
OR RF
STAGE

[4
\

—

I

C

antenna input connections and trace
the circuitry towards the i-f section to
locate the local oscillator. In many
cases, this will be identified on the
schematic. Note that in some sets a
“converter” may be used instead—
this circuit serves as both a mixer and
the local oscillator.

Once you have located the AM/FM
local oscillators, or converters, use the
appropriate circuit of Fig. 6 to make
the connections. Start with the FM
connections by referring to the dia-
gram that is closest to your circuit.
Chances are, either the converter of
Fig. 6A, or the grounded-base oscilla-
tor of Fig. 6B will match your circuit.
Note that in both cases, the prescaler
board connects to the emitter lead of
the transistors. The emitter lead is
chosen because it is the lowest imped-
ance point in the circuit and connect-
ing elsewhere may excessively load
the converter/oscillator and stop os-
cillation. For the AM connection,
simply make the connection to the
emitter of the converter transistor as
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T0 "AM" ON
DISPLAY BOARD

shown in Fig. IC. Capacitor C201] has
been included to decouple any dc
component, and reduce circuit loading
to the bare minimum.

The FM prescaler board must be
positioned very close (within two
inches) to the FM local oscillator.

Also, the board must be securely
mounted to the chassis or receiver cir-
cuit board. The ground lead of the
prescaler connects to the ground on
the tuning capacitor, and the signal
lead is soldered directly to the emitter

~of the converter transistor. Your par-

ticular installation may be different,
depending upon how much space you
have available. Study the layout of
your receiver carefully, and you will
probably-find several ways to install
the prescaler. One more tip if you plan
to mount the prescaler on the main
circuit board: use heat sparingly on
any i-f transformers you use for
mountings, as the plastic elements in-
side these transformers can melt, and
change the alignment. Quickly tin the
transformer case, and allow it to cool.
Then sweat solder the prescaler board
in place. To connect the AM cable,
connect one end of C201, a 100-pF
disc capacitor, to the emitter lead of
the AM converter transistor. Then cut
a 3-foot length of RG-174 coax cable,
and prepare both ends. Connect the
shield to ground near C20/, and con-
nect the other end of the capacitor to
the center conductor of the coax
cable.

To finish up the receiver, route the
wires and cables through a hole, such
as a vent, in the rear panel, then cut
the cables the same length. Prepare
the ends, and install a male connector
on them. Any of the low-cost Molex
connectors should work fine, and the
choice of connector is up to you. The
receiver top and bottom covers may
now be reinstalled.

If you have a power supply that can
provide 9-volts dc unregulated at 100
mA, and 6-volts dc regulated at 50
mA, use it. Otherwise, build the sim-
ple power supply shown in Fig. 7. A
few words about the parts, and con-
struction. The 9-volt dc supply is a
calculator type charger plug, al-

+9V
(1O SN

+6V
(TO DISPLAY
BOARD)

AC

c203=3
TR

GND

CABLE

Fig. 7. Schematic of a simple power supply
suitable for the digital display circuit.

PARTS LIST
(Power Supply and Final Assembly)

C201-—100-pF disc capacitor
C202—470-uF, 16-V electolytic
C203—0.1-uF disc capacitor
1IC201—7806 voltage regulator (6V, 1A)
S1—Dpdt miniature toggle switch

www americanradiohistorvy com

Misc.—Cabinet for display board, 9-volt
charger plug (500 mA) (Jim-Pak DC-
800), DIP headers, fourteen IN4148
diodes, 4-pin cable connector set, perf
board, coax cable, wire, solder, etc.
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though a separate transformer and
full-wave rectifier may be used.

The display board can be installed
in a cabinet, or if desired, inside the
receiver. However, it is suggested that
a separate metal cabinet be used. If a
plastic case is used, keep it at least a
foot away from the receiver. Regard-
less of the case you choose, mount the
display board on the rear of the case
using spacers and 4-40 hardware.
Then drill holes in the rear, adjacent
to the board for the power and signal
leads. Turn to the front of the case,
and cut out a rectangular hole for the
displays. If desired, a commercial be-
zel, such as from Radio Shack may be
used for a better appearance. After
that, finish up the case by drilling a
hole for the AM/FM switch, S/.

To connect the leads (including
power) to the display board, route the
cables through one of the holes in the
rear of the case, then connect them to
the appropriate pins of the connector.
Add a third lead to carry +9 volts to
switch S/. Refer to Fig. 8 for the final
wiring details. Finishing touches like
bundling wires and cables from the
receiver using cable ties, labelling the
case using press-on letters, etc., may
be added to the project.

Programming. The diode-encoded
PROMs for JI and J2 are required.
These PROMSs are necessary to sub-
tract the i-f from the display to pro-
duce the correct tuning frequency of
the receiver.

If the display is powered up without
the PROMs installed, only the deci-
mal point may be lit. Turn on the

receiver, and tune in an FM station
between 106 and 108 MHz. Do this
carefully, as careful tuning insures
maximum accuracy from the project.
Set S7 to FM and note that the display
indicates between 116.0 and 118.7
indicating the local oscillator frequen-
cy. Determine the frequency of the
FM station and determine the re-
quired displacement (i-f) as display
frequency minus station frequency.
Subtract the i-f frequency from
1000.0 (maximum display count) to
determine the PROM “number.”

For technical reasons, this form of
addition must be used to program the
display. For example, for an i-f of 10.7
MHz, the PROM number would be
“989.3.” Record this number. The
next step is to program the PROM
with the number just determined.
This is done using diodes and the fol-
lowing BCD truth table.

Number 17 27 47 «g”
1 X - - -
2 - X - -
3 X X - -
4 D
5 X - X -
6 - X X -
7 X X X -
8 - - - X
9 X - - X
N 0 - - -

This table is slightly different from
the traditional BCD truth table. In
place of a logic 1, an X representing a
diode has been used. What this means
is that, if you want to display a 1,
you’ll wire a diode from the BCD 1

FM  pispLAY
oc BOARD

D S

POWER SUPPLY

RECEIVER
CABLE
~-
AM L AM I AM
0sC \czo; FM A
100p! Tov T
GND 1+ 1 ™
v—r
J
FM
osc [ PRESCALER - \\\
{
CABLE
- FM
I
AMe %

FMe GND

AM'

L— ! X6y

+9v
[} AC

Fig. 8. Connecting the digital display and
power supply to the receiver. Note the

coaxial cables. Switch S1 can be mounted

in any convenient location.
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PINI

pin to the desired digit as shown in
Fig. 9A. The same holds true for any
other numbers to be prdgrammed.
The table shows  what diodes are
required, and where they connect. In
all cases, the diode banded end points
toward the desired digit. Study the
top view of the J1/J2 pinouts as shown
in Fig. 9A. Note that each function
shares two adjacent pins, this makes
connecting many diodes easier. Also
note the digit numbers along the bot-
tom of the sockets. These numbers
correspond to the LED digits on the
board, with 4 being the lefthand digit,
and 1 the righthand.

Start the wiring by programming
digit #4. Using our example of 989.3,

this would be the first 9. Referring to

the table, a BCD 9 equals diodes from
1 and 8. Two diodes are connected
from pins 10 (BCD 1) and 16 (BCD
8) to pin | of the DIP header (digit 4).
At this point, check your work by
plugging the header into J7 on the dis-
play board. With the receiver turned
off, set S7 to FM and note a display of
900.0 Repeat the process for digit 2
(this would be the 8 of our example of
989.3). Look up 8 in the table, and
connect the diode between pins 16
(BCD 8) and 3 (digit 3).

Check your work by plugging the
PROM into J!I on the display board.
You should get a display of 980.00.
Continue with digits 2 and 1 in the
same manner. When you are done, try
the PROM in the display board, and
you should be rewarded with the
PROM number you calculated. In all
probability, the finished PROM will
look like the one of Fig. 9B. This is the

4 2

Mo

| =———B8CD DATA

O 0O O 0O 0O 0O O O

TOP VIEW
OF J1.J2

O O 0O 0O 0O O O

4,

IGIT
(SEE TEXT}

mp

iN4148
DIODES
4]

Fig. 8. How to program the diode-encoded PROMSs.

Use the truth table in the text as a guide.
Diagram (B) is for FM: (C) is for AM receivers.
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is now available! We’'ve included such
valuable information as print samples
from each of the printers we carry,
feature-by-feature comparisons of Micro-

table format, an informative article on
Micros, and pages and pages of complete
product descriptions.

We’'re making this valuable reference
available for only $2.95 (refundable on
your next purchase from TSE-HARDSIDE.)
Charge customers are welcome to call our
toll-free number: 1-800-258-1790 (in NH call
673-5144) THE TSE-HARDSIDE 1982
MICRO-COMPUTER BUYER’S GUIDE will
soon arrive at your address via first class

oo (ER)
TSE!| ID€

Dept. C, 14 South Street
MI“OI’d NH 03055

Yes! Send me the

| PE10 |
: TSE-HARDSIDE 1982 Micro-Computer Buyer's Guide. :
| O l'veenclosed $2.95 OPiease send only your FREE Price List |
| OCharge to my credit card MasterCard [JVisa |
| Card No. |
| interbank No. Exp. Date !
: Signature . :
| Name |
| Address _ |
| City ]
| state ____ZipCode |
___________________________________ J
CIRCLE NO. 28 ON FREE INFORMATION CARD
44

www americanradiohistorv com

THE TSE-HARDSIDE 1982 MICRO-COMPUTER BUYERE GUIDE 1

Computer systems in an easy-to-read l

digital display

one for 989.3, or a 10.7-MHz i-f. If
you get confused about the program-
ming, just build this PROM as shown.
It will work with most FM receivers,
and be accurate within a few hundred
kHz. This completes the FM PROM
programming, and the project is
ready for use with your FM receiver.

If your receiver has an AM band,
continue with the AM PROM pro-
gramming. It works exactly the same
as the FM programming, and the
steps are identical. The only differ-
ences are the frequencies and the
PROM number. This is because of
the different frequency coverage, and
the i-f, which is usually 455 kHz in
AM receivers.

Let’s go through the AM PROM
programming procedure, starting
with the exact i-f. For best accuracy,
tune in an AM station as close to the
high end of the band as you can. Also,
select a fairly weak station, because
the tuning is more critical, and that
leads to better accuracy. Jot down the
frequency displayed by the project
with ST set to AM. Determine the fre-
quency the station is broadcasting on
by looking it up in the newspaper, or
waiting for station identification. Jot
this value down, and then subtract it
from the display frequency to deter-
mine the exact i-f.

Convert the i-f to PROM number
by subtracting it from 10000. If, for
example, your receiver has a 455-kHz
i-f, the PROM number works out to
9545. Record the calculated number.

Use the table above to connect the
diodes. Start by wiring digit 4, as you
did with the FM PROM. Note that
the banded ends of the diodes all point
toward the digits. Check your work by
plugging the PROM into J2 on the
display board. Remember to power
down the receiver for the check,
otherwise the local oscillator signal
will confuse you. Continue with the
other digits in order. When they are
all done, check the PROM by plug-
ging it into J2; you should get a dis-
play of the PROM number you calcu-
lated. If the programming confuses
you, simply build the PROM shown in
Fig. 9C. It is for a 455-kHz i-f, and
accuracy will be good enough for most
applications.

Only a few additional tips on the
display’s use are in order. Remember
to set S/ tosuit the band (AM or FM)
you are listening to, otherwise you will
get a display of only the PROM num-
ber. Second, the FM prescaler may
cause a slight detuning of the FM sec-
tion. In that case, touch up the FM
oscillator trimmer to bring the recelv-
er dial back into calibration.
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he Popular Electronics
Sweepstakes is open to all
our readers. No purchase is
required—and you’ll get a great
new pocket computer from Radio
Shack if you're the lucky winner!

How the Sweepstakes works

Just mail the attached card or the
coupon below after filling in your
name and address. Be sure to indi-
cate whether you’re also subscrib-
ing to Popular Electronics at the
special rates shown—you can save
as much as 40%.

Then, if you win, you’ll receive
the amazing new TRS-80 Pocket
Computer from Radio Shack. This
6-0z. marvel can be programmed in
BASIC to solve problems, process

lata, aid you in decision-making,

each, even entertain you. Its fea--

ures include an easy-to-read 24-
character liquid crystal display, a
1424-step memory that holds mul-
tiple programs, standard typewrit-
er-format alphabetic keyboard, 10-
digit numeric accuracy, and 15
built-in arithmetic functions. Pro-
grams and data are saved in per-

OFFICIAL RULES
No Purchase Required

1. On an official entry form or a 3" x 5 piece of paper. hand-print
your name, address and zip code. Enter as often as you wish, but
mail each entry separately to Popular Electronics Sweepstakes,
P.0. Box 2782, Boulder, Colorado 80322. Entries must be received
no |ater than November 30, 1981, and the drawing will be held by
December 30, 1981.

2. Winner will be selected in a random drawing from among all
entries received, under the supervision of the publishers of
Popular Electronics, whose decision is final. Only one prize will
be awarded in this Sweepstakes. Winner will be notified by mail
and may be required to execute affidavit of eligibility and
release. Odds of winning will depend on the number of entries
received. Ziff-Davis will arrange delivery of prizes. Taxes are the
responsibility of the winner. Any manufacturer's claims and
warranties will apply, but Ziff-Davis makes no claims or
warranties with regard to any prize. Prize is not transferable. No
substitution or exchange for prize.

3. Sweepstakes open to all U.S. residents except employees of
Zitf-Davis Publishing Company, its affiliates, advertising and
promotion agencies. Void wherever prohibited or restricted by
law.

4. For the winner's name, send a stamped, self-addressed envelope
to Popular Electronics Sweepstakes, Circulation Department,
Zift-Davis Publishing Company, One Park Avenue, New York, N.Y.
10016.

Popular Electronics
Q Pocket Computer
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manent memory for instant recall.
Comes with batteries, carrying
case and 116-page user’s manual.
In all, a $249 retail value that could
be yours for the taking!

You're sure to win
with Popular Electronics!

Whether or not you win our
Sweepstakes, your electronics
projects are certain to be winners

pe===csccee===OFFICIAL ENTRY FORM -
I Mail to: Popular Electronics Sweepstakes
P.O. Box 2782, Boulder, Colorado 80322
O YES! Enter my name in the Popular Electronics
Sweepstakes and start my subscription to Popular
Electronics for the term checked:
(O One year only $11.97—-20% off!
O Two years only $19.97—-33% off!
O Three years only $26.97—40% off!

when you subscribe to Popular
Electronics. It’s the Number One
magazine in its field—filled with
news about computers, audio
equipment, communications and
home projects.

Why not enjoy a year or more
of Popular Electronics at our low
introductory prices? You’ll save up
to 40% if you subscribe at the same
time you enter our Sweepstakes!

Popular Plectrais
e gdne S,
e e

Wil IV Limmgw, )

g . ot i CHECK ONE:

Savings based on full one-year subscription price of §15. O Payment 01 Bill me

O NO 1don’t wish to subscribe now, but tell me enclosed.  later.
if I’ve won the Popular Electronics Sweepstakes.
Mr./Mrs./Ms
(please print full name) 8H146

Address Apt
City State Zip

Offer valid only in the U.S. Please allow 30 to 60 days for delivery of first issue if you subscribe.
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Popular Electronics Tests

Screen Picture by Discovision

the Toshiba Model CB 965
197 Color TV Receiver

OSHIBA'S new model CB965 is its

most versatile 19” color receiver to
date. The model features infrared re-
mete control (detachable from the set),
CCD comb filter, detail purifier, auto-
matic dark picture intensifier, separate
vertical and horizontal resolution con-
trols, room-light sensor, and an ear-
phone output for private listening. Its
styrene cabinet is walnut-striped with a
silver-colored trim. Dimensions are
25"W x 17Y4”H x 1812”D. Suggested
retail price is $600.

The set’s automatic up/DOWN chan-
nel selector is also a signal-seeker. Thus,
one push of the button and the receiver
seeks the closest channel on which there
is a signal. Without any programming,
the scan is continued throughout all 82
u/v channels.

The remote control also has direct
address, and after a two- or three-second
delay will proceed to any number acti-
vated. No ENTER button is used, nor is it
necessary to key a leading zero for a sin-
gle-digit number.
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General Description. For the
TACO034 chassis, remote control consists
of a remote sensor, keyboard, control
board, selector, and channel display
boards, and the usual hand-held unit.
They are followed by a CCD comb filter
and a large integrated circuit.

The hand-held remote is a thin three-
ounce metal package having 16 feather-
touch buttons, a rear hump for three
LR44 power-source batteries, and a for-
ward hump for two transistors. There is
one 16-pin chip, and a single infrared
diode. The IC is pushbutton-controlled.

Remote signal sensing is executed by
an infrared detector, followed by a FET
and bipolar amplifier output to the
remote-control board. Here we find a
group of discrete semiconductors that
control all on/off relay, audio, and
channei-select impulses. Some outputs
go directly to the main chassis, while
others are routed to the microprocessor.
A keyboard unit on the front panel also
connects to the microprocessor, and con-
tains VOLUME UP/DOWN. CHANNEL UP/

DOWN, POWER ON/OFF, and two potenti-
ometer knobs for vertical and horizontal
resolution.

The selector board supports an LSI
42-pin microprocessor, a pair of LED
readout drivers, prescaler and phase-
locked-loop ICs, an interface chip, three
voltage regulators, a pulse amplifier,
and a half-dozen automatic fine-tuning
amplifiers.

As the set is turned on, a relay is acti-
vated on the remote board, delivering
full power to the chassis. Thereafter,
selected modulation pulses are detected
by the microprocessor, which executes
the appropriate functions, and excites
the two readout driver ICs to produce
green LED channel numbers. The re-
mote-sensor unit amplifies the channel-
select or volume signal, routing it to
additional amplifiers and a tuned fre-
quency-selective circuit on the remote
board.

In the direct-address mode, individua)
broadcast frequencies are selected by
their numbers. When a channel is
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videa.

Fig. 1. Multiburst test
shows full 4-MHz
bandpass at video
detector and 3.5 MHz
at cathode ray tube.

picked, each number is sampled for aft
response by gating until sync/equalizing
pulses are detected. When this occurs,
aft crossover and tuner up/down action
ceases, and the channel remains locked.
In this way, all 82 u/v channels can be
covered in a very short time without pre-
programming. Prescaler and phase-
locked-loop ICs compare channel fre-
quencies by synthesis to ensure correct
tuning. Thus, even if a signal is weak,
channels are quickly identified and se-
curely held.

Since Toshiba manufactures RCA’s
CCD comb filter, it’s rot surprising to
see the same device in the CB965. There
have been some minor changes, but the
signal inputs/outputs, operating connec-
tions, and locally generated power volt-
ages are unaltered.

Fig 2. Chroma test shows
a lttle AM at video
dewactor and some noise
at 3.08 MHz at CRT.
Vector is good.

signal/noise at

Comb filtering, whether done by IC
charge-coupled devices or by glass delay
lines with additional active and passive
components, simply amounts to a clean-
er means of separating 1-3-MHz lumi-
nance from the band-restricted 3.08-to-
4.08-MHz chroma. A color receiver
with a 3.58-MHz subcarrier trap in the
luminance channel can only develop 3
MHz at the cathode ray tube (about 240
horizontal lines) regardless of the pass-
band at the video detector. With comb
filtering, luminance expands to about 4
MHz, and chroma, in the [ color side-
band, could increase by a full | MHz,
although Q sidebands would remain at
their broadcast bandwidth of 500 kHz.
Q sidebands produce colors ranging
from yellow-green to purple, while I sig-
nals contain hues between bluish-green

B

TOSHIBA MODEL CB965 RECEIVER
LABORATORY DATA

Parameter
Tuner/receiver sensitivity
(min. signal for snow-free picturej:

Voltage regulation
(line varied from 105-130 V:

Luminance bandpass at CRT:
Luminance bandpass at video detector:
Dc restoration:

Agc response before white/biack level

+ 55 dBmV):
S/N ratio at CRT
Horizontal overscan:
Convergence:
Audio bandpass (3 dB down):
Aux. audio output impedance:
Power requirements

(signal applied, incl. remote):

changes or sync clipping (—6 dBmV to

Measurement |

vht (Ch. 6): —6 dBmV (—54.8 dBm) {
uht (Ch. 30): — 1 dBmV (49.8 dBm) ,

Low voltage: 123-V supply—91.2%

12-V supply—90.1% |
High voltage: 27-kV supply—90.8%
3.5 MHz |
4 MHz |
82% l

61 dB

43 dB |
18%

99%

90 Hz to 8.5 KHz

9 ohms ’
97 W

NOTE: Instruments used in these measurements are Tektronix 7L 12 spectrum analyzer; Telequipment D66, D67 A
oscilloscopes: Sadeico FS-3D VU F/S meter, Winegard DX-300 amplitier; Sencore VA48 video analyzer {modifiad),

tunction generator; Data Precision 245, 248, 258 multimeters; Canon Ftb and Tektronix C-5A cameras.

ClGQ color bar generator, PR57 power analyzer; B & K-Precision 1248 and 1250 color bar generators, 3020

OCTOBER 1981

=

www americanradiohistorvy com

Fig. 3. Display in spectrum
analysis shows 43 dB

cathode ray tube which
is considered quite good.

1—F ‘Redpopse
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Fig. 4. Factory alignment

is good except for placement
of lower audio adjacent
channel marker, which could
be closer to response curve.

(cyan) and orange. At the moment,
designers are giving new high-end sets
between 3.5-MHz (270-line) and 4-
MHz (330-line) luminance respornse in
most comb-filter-equipped receivers, but
with little or no increase in chroma
bandpass, which is now restricted to
+ 500 kHz. Even so, most comb-filter
receivers today can produce better com-
posite pictures than those broadcast by
many TV stations.

To compensate for lost vertical resolu-
tion due to combing, pin 12 of Toshiba’s
TL8500P IC is connected to a potenti-
ometer and choke that vary the gain of
the luminance amplifier output at pin
13, via a dc voltage. The horizontal reso-
lution control is an R-variable LC de-
vice in the emitter of a luminance pic-
ture amplifier, i.e., the usual sharpness
control you've been finding in the better
TV receivers for the past 10 years. The-
oretically, the best horizontal display
should approach 4 MHz, or 330 lines;
while vertical resolution should amount
to 400 lines (525 scan lines, less over-
scan and vertical blanking).

Composite video enters the 683.5-ele-
ment CCD and outboard amplifiers,
which are clocked from an external fre-
quency tripler at three times the usual
3.58-MHz chroma subcarrier rate. Lu-
minance information proceeds to the up-
per amplifier, and chroma to the invert-
ing lower amplifier, both of which are
manually gain-controlled. The CCD ele-
ment delays composite video for 63.5 us,
a full horizontal line. It then passes the
signal to summing amplifiers. After in-
phase video lines have been summed (lu-
minance with some additional delay)
they are routed through the output via a
lowpass filter. When 180° out-of-phase
lines are summed, luminance is elimi-
nated, and only chroma may proceed.
The VDO (vertical detail output) con-
tains some chroma which cancels
(combs) the luminance signal through
its own lowpass filter. This is also where
RCA’s 4-diode variable peaking ampli-
fier operates to heighten vertical detail
between 3% and 30%—a feature that is
manually accomplished by Toshiba's
front-panel resolution controls.

I-f, aft, agc, and video detector are
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NO. 1IN ASERIES

GUARDING

YOUR

MILITARY
EXPERIENCE

EXTRA INCOME

If you have experience in anﬁ
branch of the Armed Forces, you have
the chance to earn good extra income
while you hold one of the most impor-
tant jobs in America. In an Army
National Guard unit close to home.

Take income. In the Army National
Guard, the work you've put into military
service can really go to work for you.
For instance, ifyou left as an E-4 with
three years experience, you can earn
over §1500 a year. As an E-5 with 6
years experience, over §1700. And, if
you have a critical skill you may also
qualify for a cash bonus. To see exactly
how far your rank and experience can
take you, check out the chart below.

PER YEAR [l_lncluding]

Annual Training

E-3 with

2+ years $1375.68
3+ years 1427.34
E-4 with

J+years 1519.92
4+ years 1630.17
E-5 with

4+ years 1687.11
6+ years 1789.80

Plus, a part-time job in the Army
National Guard fits in well with your
current lifestyle. Because all it takes is
two dags a month of your time, along
with 15 days annual training. And, in
the Guard, you're serving close to home,
helping the people in your community
and state when natural disasters or
emergencies occur.

xtra income that’s important to
you, in a job that's important to your
community. It's just one reason to Guard
your military experience in the Army
National Guard.

To learn about other reasons- from
benefits to new skills-contact your local
Guard recruiter, or call toll-free
800-638-7600.

*In Hawaii: 737-5255; Puerto Rico: 723-4450; Virgin
Islands (St. Croix): 773-6438; Maryland: 728-3388; in
Alaska, consult local phone directory.

The Guard is
America at its best.

NATIONAL
GUARD

CIRCLE NO. 43 ON FREE INFORMATION CARD
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nother Toshiba model (the
CA045) for 1981-82 is a 4.5-
inch color portable that operates on a
12-V battery or 120-V ac. Weighing
7.5 1b, this little TV produces a
remarkable picture for its size, with
adequate definition and good color.
The set has a uhf/vhf slide-rule
dial, with a pair of flashing red bar
indicators that act as an “off channel”
signal (a green bar lights up when the
tuning is correct). This little fellow
also has a cold chassis, audio and vid-
€o inputs/outputs, and an earphone
jack. Overall luminance bandwidth is
listed at better than 3 MHz, even
without a comb filter. A full set of
controls is positioned on the side,
beneath the audio/video inputs.
Video and audio external monitor
signals play directly to the set’s cath-

ode ray tube, and to the 3-inch top-
Qounted speaker. Companion outputs

X anaseyyy 284000 2000

TOSHIBA'S TINY TIM

monitor demodulated r-f and audio—
either from the airwaves or from
another product with an r-f modulator
(e.g., a computer, video disc, video
cassette, etc.). A battery pack is avail-
able at extra cost.

Comments. This Toshiba isn’t inex-
pensive ($449.95), but its design is
better than average (5 1Cs); and the
main chassis board comes nicely
marked and well laid out for easy ser-
vice. Power consumption on ac is less
than 25 W (with input signal) and 15
W on batteries. Signal inputs into the
monitor from a 600-ohm audio gener-
ator produced a potential between 200
mV and 7 V without noticeable distor-
tion. Inputs (sync positive) from a 75-
ohm video generator produced 0.5 to
1.5 V potentials before raster or colar

bar change occurred. Overall, clean
audio ranged from 120 Hz to 9 kHy

included in a single TA7607AP inte-
grated circuit, and sound is amplified
and demodulated by a TA717AP IC;
but the sync and vertical/horizontal os-
cillators have been combined in a 42-pin
large-scale integrated circuit, along with
luminance and chroma. This brings the
actual chassis active device count to
three ICs, 24 transistors, and one sur-
face wave filter located between the tun-
ers and i-fs.

A 42-pin, heat-sunk IC (TA7644AP)
carries virtually the entire sync/oscilla-
tor load for the receiver, although sev-
eral outboard discrete components are
still required for impedance matching/
driving, and for additional amplifica-
tion. Dielectric isolation in the chip must
be considerable to prevent interaction of
all the different signals. It’s the first
time we’ve seen anything like it, and it
may become a standard for the future.

Comments. As of this writing, we can
rate the CB965 model as one of the best
Japan-made sets in its class. Remote
and local controls are fine; picture colors
are good; definition and resolution are
excellent; and luminance is adequate.

www americanradiohistorvy com

Audio is above average in its class. Ser-
viceability is good, made easier by sock-
et-mounting of ICs.

Minor improvements could include
softer initial turn-on volume, less touchy
remote controls, and a full 4-MHz
bandpass instead of 3.5 MHz (Fig. 1).
But it should be kept in mind that many
broadcast stations are not delivering
more than 3.5-MHz bandpass even on
exceptional programs (although a good
laser disc player will exceed that band-
width by 500 kHz). The 18% overscan is
also a bit sloppy, and the 91% voltage
regulation could be improved, as could
the minor CB interference apparent on
Ch. 2. In Fig. 2, noise is seen at 3.08
MHz, while the vector response is rela-
tively good. The spectrum analysis dis-
played in Fig. 3 shows a video S/N of 43
dB at the CRT, which is outstanding.

Other strong points include 99% con-
vergence, good tuner/system sensitivity,
a good chroma vector, and crisp align-
ment (Fig. 4). These help to make the
CB965 a well-designed, smoothly oper-
ating receiver for all 82 standard broad-
cast channels.—Stan Prentiss.

CIRCLE NO. 103 ON FREE INFORMATION CARD
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DXING THOGE

A practical look
at earth stations

BY PE EDITORIAL STAFF

ake a low-noise amplifiar (LNA). a

10- or 12-foot metal-embedded or
mesh-overcast conca¥e dish, a 4-to-6-
GHz receiver, down converter, and de-
modulator electronics, followed by a
modulator for channels 2, 3, or 4, and
you have the makings of a satellite earth
station. Then find a Satcom or Westar

TV SATELLITES

hanging over the equator in stationary
orbit, set your dish to the proper azi-
muth and elevation, and—bingo—in
comes a wideband, true-to-life TV pic-
ture. And it’s free!

Or is it? As long as the Federal Com-
munications Commission, the state and
federal courts, or Congress doesn’t de-

cide to apply the “wiretap” 605 section
of the 1934 Federal Communications
Act to your little installation, and it’s
strictly for personal, nonprofit use, you
may be on firm ground. That is, until
Home Box Qffice, Ted Turner, the mo-
vie channels, Galavision, Showtime, and
the other program owners decide to

Third Wave TVRO-1 Satellite System

OCTOBER 1981
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TV satellites

scramble the transmission and rent you
a decoder.

Even now the Motion Picture Asso-
ciation of America is complaining about
its unpaid artists; and others are loudly
demanding protection from legislative
and enforcement branches of govern-
ment. Given today’s mood of laissez-
faire, such action is unlikely any time
soon, but earth-station sellers may even-
tually become purveyors of descram-
bling boxes and direct or indirect col-
lecting agencies for HBO and others.
Meanwhile, cries of economic anguish
will 1ssue from offended suppliers until
peaceful coexistence with earth-station
owners is established.

Setting Up. To pull in a picture, you
first have to determine the basic anten-

ANTENNA

Fig. 1. Basic block diagram of

Megastar/TVRO- 1 Satellite Receiving System.

(Courtesy Microdyne Corp.)

REF

Fig. 2. Video and audio carriers
through TVRO-1 and SATCOM.

na coordinates (see sidebar), then swing
the dish to the approximate position for
the satellite you want. When you have
checked signal-to-noise ratio on both
sides of center, lock your controls or
frame in place, and, enjoy the viewing.

Naturally there are different channels
from which to choose. For example, if
each 500-MHz band begins with zero
and is divided into authorized 40-MHz
increments, there are 12 channels avail-
able with an unused 20-MHz portion
left over. If you begin again at the bot-
tom and offset these 40-MHz frequen-
cies by 20 MHz, you have a second set
of 40-MHz frequencies situated above
the first 12 by a difference of 20 MHz
each. This is called vertical and horizon-
tal polarity, and the process makes
available a total of 24 channels for each

3.7-4.2 GHz
ROTATABLE

3.7-4.2 GHz

NOISE
AMPLIFIER

CONTROL
CIRCUITS

AC. INPUT

FREQUENCY
SYNTHESIZER

FILTER

MULTIPLIER

authorized satellite. There are 21 chan-
nels in use for the Satcom I, depending
on the day of the week and time.

More Satellites Need More Spec-
trum Space. As the Congress and the
FCC struggle with the prospect of more
man-made heavenly bodies, Comsat’s
Satellite Television Corporation (STC)
is already reserving space on the Shuttle
for one operational and one spare satel-
lite system due for launch in mid-1985.
In addition, the Direct Broadcast Satel-
lite Corp. of Bethesda, Maryland, has
filed a letter of intent with the FCC to
put up a DBS system that will operate as
a common carrier. This means that pro-
gram originators will pay premiums for
this new 12-GHz system, rather than
having individual homeowners pay as

VOLTAGE
CONTROLLED

OSCILLATOR

Fig. 3. Unfiltered carriers appear on
either side of video reference.

www americanradiohistorv com

Fig. 4. Wideband audio approaches
specified 20-kHz bandwidth.

POPULAR ELECTRONICS


www.americanradiohistory.com

with Satellite Television Corporation.

With existing spacing in the 4-to-6-
GHz spectrum, 48-state coverage for
fixed satellites is already filled, and only
3 to S positions for 50-state coverage
remain available beyond the 20 ap-
proved late last year. In the 12-GHz
region, however, there are still unas-
signed spaces for the 1,000-MHz band-
spread. At the moment, here’s how that
spacing looks:

400 MHz between 11.7 and 12.1
GHz set aside for fixed satellites.

200 MHz between 12.1 and 12.3
GHz to be decided upon at the 1983
Region 2 conference on the Western
Hemisphere.

400 MHz between 12.3 and 12.7
GHz assigned to direct broadcast sat-
ellites.

0 W
AMPLIFIER

T fiHs
\F AMELIER

ECAERINEHR

CHANNEL 2
ouTPUT

Perhaps by the year 2000, a large
space platform could meet almost all the
nation’s commercial transceiver needs.
As for earth stations themselves, tech-
nology is becoming better, prices are
dropping, and the selection is growing;
and the necessary equipment and pro-
gramming are available now!
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Using a Real Earth Station

e have selected the Third Wave
TVRO-1 by Microdyne to illus-
trate the workings of a typical satellite
earth station. It is a twelve-foot antenna
costing $10,000. The fiberglass dish has
zinc embedded in its concave surface,
and its gain is 42 dB for signals between
" 3.7 and 4.2 GHz. A sensitive, low-noise
receiver is enclosed in weather-proof
plastic suspended at the focal point of
the dish reflector. Inside the antenna
support structure is an aluminum frame
parallel with the dish, acting both as its
main support and as a convenient refer-
ence for attaching an inclinometer used
during initial positioning.
For programming the receiver to a

CHAMNEL SELECT

-.-——————“——I

AC.
INPUT

]
1
!
|
1
|
|
|
1
4

particular channel and polarity there is
a hand-held unit inside the house, con-
nected to the power line. It has thumb-
wheel controls, power and enter buttons,
and a LED readout.

When a channel between 1 and 24 is
selected, a 120-kHz pilot carrier trans-
mits a 16-bit signal that strobes the

www americanradiohictorv com

receiver several times to ensure accurate
tuning. A phase-locked-loop synthesizer
then selects and holds the designated
channel. An even or odd bit designates
the necessary polarity and adjusts the
antenna via a drive motor.

All the electronics, from the 120°K,
two-stage LN A to the r-f modulator, are
integrated into a single package (Fig. 1).
This is to compensate for the relatively
low gain (30 dB) of the LNA. (Most
have 50 dB.) Servicing is thereby made
more difficult, because the package
must be disassembled in order to get at
any one component.

The output of the receiver and LNA is
then coupled to a complex dual-conver-
sion downconverter consisting of strip-
lines, an oscillator, and a mixer and
amplifier, with a wideband F-M demo-
dulator for audio and video. Video and
audio carriers of 55.25 MHz and 59.75
MHz, respectively, are then remodu-
lated as AM video and FM audio on a
common carrier, and transmitted via
coax to the television receiver.

Output signals of the TVRO-1’s chan-
nel-2 modulator are shown in Fig. 2,
with the video carrier, 3.58-MHz color
subcarrier, and audio carrier identified
from left to right. From the center of
“grass” (noise), proceed to the tips of
the carriers, and you’'ll easily read the
various signal-to-noise ratios. At 10 dB/
division, for instance, the video S/N is
48 dB. The undemodulated FM audio
carrier measures out at 25 dB S/N.
(This does not represent the overall S/N
of the audio section. The manufacturer
claims an audio S/N of 59 dB, meas-
ured at the demodulator output—a fig-
ure we were not able to check.)

When allowances are made for line
loss, an excellent (but lossy) home two-
set coupler, and a 5.72-dB conversion
from 50 to 75 ohms, the final video car-
rier reading on the spectrum display
amounts to 52 dB down at 10 dB/div.
The TV receiver actually *sees” —46
dBm, or 2 millivolts, which is plenty for
a good, crisp picture. Note also the
absence of undesirable harmonics or
spurs.

There are also outputs for unfiltered
video as well as baseband audio. In Fig.
3 one sees unfiltered carriers of un-
known origin placed at about 3.5 MHz
on either side of the video reference,
while in Fig. 4 audio baseband is seen at
10 kHz/div., at a resolution of 1 kHz.
Since we used an off-air test signal
(from a talk show), 6-dB down wasn’t
the best, but at 10 kHz/div., the band-
width approaches the specified value of
20 kHz. )

(See overleaf for
instructions on aiming
the antenna.)
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FOIL COPYGUARD

WITH THE
SYNC PROCESSOR KIT

@ Restores vertical stability
on copyguarded tapes.

® Quick hook-up between
VCRs. Requires only two
phono cables.

& VHS and beta compatable.

@® Easy to follow step-by-step
instructions.

@ Kit comes complete with all
parts, PC Board and de-
tailed instructional manual.

If not completely satisfied,
return kit within 14 days for
a full refund.

Only $49.95
Send check or money order to:

Vides Technica,
P.O.BOX 2108
DOWNEY, CA 90242

CALIF. RESIDENTS ADD 67 SALE
TAX. CHECKS MUST CLEAR PRIOR TO
SHIPMENT. PLEASE ALLOW 2 - 3
WEEKS FOR DELIVERY. ALL ORDERS
ARE SHIPPED FREIGHT COLLECT
FROM DOWNEY, CALIF,

WARNING: USE OF THIS DEVICE TO
DUPLICATE COPYRIGHTED MATERIAL
MAY VIOLATE FEDERAL LAW,

CIRCLE NO. 58 ON FREE INFORMATION CARD

3 NEW VIDEO |
STARS!

RF/Syncalizer

Color Processor

Video Amps, Stabilizers, Audio
Amps, Switchers, Enhancers,
Tape Rewinders — over 200
hard-to—find items in our new

catalog, PLUS great buys on

Recorders, TV's,
Cameras, etc.

Send $1 to:
S G

2715 S5th St.  Tillamook,Or. 97141
1-800-547-8821
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Aiming the Antenna BY DAVID WEBER

Since geosynchronous satellites are
positioned over the equator, they ap-
pear in the southern half of the sky to an
observer in the northern hemisphere.
The farther north an antenna is located,
the closer to the southern horizon it must
be aimed. For dish sites of 5 m or less,
the incoming beam is focused wide, and
antenna elevation will depend primarily
on latitude.

Antenna azimuth, however, will vary
sharply because geoynchronous satellites
are positioned over different lines of lon-
gitude. To an observer in the northern
hemisphere, a particular satellite may
appear to the east or west of due south.
Thus, if you wish to receive signals from
different satellites, you must adjust the
azimuth accordingly.

A chart like that above will help you
aim your antenna. You’ll need to know
your latitude and longitude, and the lon-
gitude of the satellite at which you’re
aiming (geosynchronous satellite lati-
tude is always 0°). Of course, you’ll need
the acetate version of the chart, which
fits over a map like the one shown. Both
are obtainable from NASA Headquar-
ters in Washington, DC; and unless all
of you write in at once, they’ll remain
free of charge.

Remember, the chart is for rough aim-
ing only. To fine-tune an antenna for a
particular satellite, “rock” the aim back
and forth around the rough setting,
checking for changes in signal-to-noise
ratio.

www americanradiohistorvy com

Microwave General offers a compu-
terized antenna-pointing program for
$10. You furnish exact coordinates, and
they will send you pointing angles for
each of the TV-relay satellites. Write to:
Microwave General, 2680 Bayshore
Frontage Road, Mountain View, CA
94043.

Antenna owners anywhere on the con-
tinent of North America should be able
to receive programming from each of the
satellites listed below. Owners of 5-m
dishes on the East Coast and along the
Gulf of Mexico may also receive some
programs from the European Intelsats
and Soviet Molniyas.

Satellite Longitude

Satcom 4 83° W (scheduled
for launch 3 Dec.
1981)

Comstar 3 87° W

Westar 3 91°W

Comstars 95°W

1 and 2*

Westar 1 99°W

Anik 1 104°W

Anik 2 109°W

Anik 3 114°W

Satcom 2 119°W

Westar 2 123.5°W

Comstar 4 127.25°W

Satcom 3 131°W (scheduled
for launch 15 Oct.
1981)

Satcom 1 135°

*Comstar 1, previously located at 128°W, was

moved to 95°W after the launch of the Comstar 4, in
Feb. 1981. Comstars 1 and 2 are now located in the
same position, each operating at half-power, effec-
tively as one satellite.

POPULAR ELECTRONICS
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Now the stars are within your reach

B S

ur favofijte stars z-e.coming off the satzllites right new in
%@‘ the-greatast selzctions of family and adult entertainment
~ Ver offered. Ard now there's a new sa‘ellice receiver system
- ‘hat puts il albwizhin your reach — at a price that's within reech.

e new Hzzthkit Earth Station
includes a 3-metar Satellite Antenma with a single-axis
Eciustable mount that lets ycu direct your antenna to receive
ignals from the entire satellite arc. It's z heavy-duty. commer-
cial-quality antenna. made by Scientific-Arlanta and designed for
: ong, reliable pe-formance.
—>p=2cial Low-Noise Amplifizr and Down-Converter converts
B (N als to 50C MHz band for transmissicr on orcinary TV cable.
=———he Receiver featues electronically-synthesized tuning fcr
E?Ie. drift-free recepton, anc 24 channel selections for a broad
— . arieTy of progremming. It even includes 2 special Zenith Spac=
znmand Rembate Control so you can chance p-ograms without

aying your easy chai-
pzcial Ea-th Founaation Kit anchors your antenna firmly to
ninstand wirds of up » 100 mph.

ique Site Survey Kit

: ) can trust Heathzo do it right. The f rst step in establ shing

E staticn s the pu-chase of a special Site Survey K : that
clusdes everything ycu neec to determine a clzar line-of-sight

0 the satellites. So you know your locatien is correct befors you
uy-the Statien.

sy-to-follow, st2p-by-step assembly

ike all Heathkit products, the Satellite Earth Station inc.udes

“Glearly writ.en mancal trat guidss you evary step of th2 way

ehrough assembly and installation. And cver-the-pnone
Assistance is always zvaileble.

Movie Stars
Concert Stars

Sports Stars”

For complete details end prices cn tha Heathkit Earth Station
and 400 other electronic kits for home, work or play, send today
for the latest free Heathkit Catalog or visit your nearby Heathkit
Etectronic Center”

Send for fre2 catalog
Write to Heath Co., Jept. 010-826,
Benton Harbor. Mi 49022

Visit your Heathkit Store
Heathkit products
are displayed, sold
and serviced at 56
_ Heathkit Electronic
Centers inthe U S. See
your telephone white
pages for locations.

Heattikit Electronic Centers are units Jf Wargechnology Eiectronics Corporetion

Viewing of some satellite TV channzls may require the customer ta obtain
p2rmission from. or make pay Tents “a. tre grogramming company. The customer
ic responsible for compliance with a | [ocal. state and federal governmental laws
and regulations. including but not limized to construction. placement anduse. For
use 01ly in Continental U .S This device has no: been approved by the Federal
Communications Commission. Itis rct. 21c may not be. offered for saleor lease.
cr sold or leased. until the approval of th2 =CC kas been obtained

Heathkit
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" VIDEO 8l

BAS|CALLY, a video camera is no more
than a movie camera using electronic
"film,"" and you can use it in much the same
way. Thus, almost anything you know about
movie-making, whether from experience or
books, is useful. On the other hand, there
are significant differences between the
formats as well as the cameras that should
be respected.

First, since a TV camera tube can be
damaged by too much light, one should
never point the camera directly at a con-
centrated light source such as a lamp or
the sun. (You can point it at the sky, how-
ever.) Also, whenever you're not actually
shooting, your lens should be capped, or
its iris closed completely if possible. Using
the lens cap offers the bonus of protecting
the lens as well as the camera tube.

THE QUESTION OF COLOR. Another
significant difference is the way video and
film cameras deal with light’s changing
colors. Sunlight is blue, cloudy light is
bluer, lightbulbs are reddish, and fluores-
cents have a green cast. Your eye and
brain correct for this in real life, but not
when you're looking at a picture. Photogra-
phers compensate by using films corrected
for daylight or tungsten (bulb) light, or by
using filters. Some video cameras use fil-
ters, too, but most balance color via
switches or controls.

If your camera has only an Indoor/Day
switch and a red/blue adjustment knob,
just check the switch position, and set the
knob to its center click-stop. If the camera
has a color-balance meter or if you have a
color monitor screen for viewing the image,
you can use it to, set the color fine adjust-
ment more precisely. To use built-in color
meters or automatic color-setting circuits,
the camera must be aimed at a white
object—color will cause imbalance.

Fluorescent light demands special

POPULAR ELECTRONICS
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. Using a
Video
Camera

measures, especially if your camera has
only a red/blue adjustment. To tame the
excess green, you might try a photograph-
ic filter (an FL-D with the camera set to
daylight or an FL-B with an indoor setting)
designed for that purpose. While not per-
fect, the results should be acceptable.

When shooting out of doors, remember
that light changes color as the day pro-
gresses. Avoid shooting actions at differ-
ent times of day if they are supposed to be
contiguous in time—the color of the light
may give you away. If you have a color
meter or a monitor, recheck your color
every half-hour or so (more at the begin-
ning and end of the day), between se-
quences. If the color of the light has drifted,
don’t correct it till the action has shifted to
a different time or place.

VERTIGO. Amateur movie makers
make mistakes, through carelessness or
misplaced enthusiasm, that can make au-
diences dizzy. The worst of these is forget-
ting to focus. Electronic, video-screen
view-finders make that one rather obvious,
and hence easy to avoid. Even so, some
amateurs may forget to refocus when the
subject moves after the shot begins, and
even auto-focus cameras can be fooled
when that happens.

Refocusing on a moving target isn't easy.
It helps to mark the lens with spots of thick,
easily removed tape (such as drafting or
gaffer tape) at the near and far focus
points. Then you can refocus by feel, with
less chance of overshooting. If you can get
someone to operate the focus control dur-
ing the shot for you, 80 much the better—
professionals sometimes use assistants
this way.

Camera shake, too, is dizzying, so make
sure your camera is as steady as possible.
Use a good tripod whenever you can. For
shots that require more mobility; use
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shoulder-pods or shoulder-pods with belly-
rest attachments (Akai just introduced one)
to steady the camera. When hand-holding
the camera, find a stable body position,
and use any available rests such as
fences, lamp-posts, and parked cars.

Do your best to keep vertical lines verti-
cal and horizontal ones horizontal. When
you can't do both at once—as you can't
when shooting at an angle to your sub-
ject—it’'s usually best to keep the vertical
lines straight and let the horizontal tiit.

Flitting around by use of a zoom is a pop-
ular way to send the audience scurrying for
motion-sickness pills. Zooming is marvel-
ous where appropriate, but it doesn’'t go
with everything. Don't zoom unless it really
contributes to visual imagery. An occasion-
al slow zoom can make a nice transition
between long-shot and closeup. A fast
zoom can exaggerate the rush as a roller-
coaster heads downhill, or serve as a
visual exclamation point by suddenly isolat-
ing a significant detail. But most often, it's
best to zoom between shots, not during
them.

Panning and tilting—horizontal and verti-
cal camera movement—should be used
only when there is no other choice. They
are best executed with the camera on a
tripod with a pan and tiit head (which
includes most tripods, nowadays).

MAKE THE MOST OF YOUR LENS.
Change a lens's focal length—which is
what zooming does—and you change both
its magnification and its angle of view.
Increase the focal length (from 12 mm to
72 mm, for instance), and the angle of view
narrows, picking up less and less of the
scene, but showing it larger and larger.
Decreasing the focal length makes objects
within the field look smaller and smaller,
but picks up more of them.

By still-photography standards, video
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shots aren’t very wide. The widest angle
available on home-video zoom lenses is
just about equal to that of a "normal” fens
on a stil camera. The telephoto effects
possible, though, are more extensive than
in still photos.

Lens settings can be used in two ways.
The simpler is to shoot from any convenient
spot and use the zoom to frame the shot.
The more subtle and satisfying way is to
use lens setting to control perspective.

Image size depends on both the cam-
era's distance from the subject and the
lens setting. As you back away, you can
use a longer focal length to compensate.
That keeps the image size the same, but
the perspective changes. Apparent dis-
tance between objects depends on their
relative distance from the camera. If two
people are 10 feet apart, and you're shoot-
ing five feet from the nearer one, the other
one is three times as far away, and looks
it—he’'ll look considerably smaller, too. But
at a distance of 100 feet from the first, the
second one is only 10 percent farther
away, and both look about the same size.

Relative distance has other effects, too.
If you're filling the TV frame with someone's
face, don’t get too close. Stand about 10
feet away and adjust focal length for prop-
er framing. Moving in closer (which would
require a wide-angle setting to avoid crop-
ping the face) will make the subject’s nose
stand out like a miniature mountain.

CAMERA SHOTS AS LANGUAGE.
Lens settings and angles convey mes-
sages. For example, a tight close-up head
shot concentrates our attention on the sub-
ject, and drops the surroundings out of the
frame. A wide-angle shot emphasizes the
relationship between subject and surround-
ings. A high-angle shot shrinks things and
people; a low-angle, makes them look larg-
er, more imposing.
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VIDEO 8I:

Standard film structure is to start scenes
with a long-shot, to establish everyone's
relationship to the scene and each other,
then cut to a medium-shot to concentrate
attention, then to close-ups. “‘Standard’
shouldn’t mean invariable, though. You can
change the order of these shots. (Starting
with the close-up and leaving its setting a
bit of a mystery until the long-shot is a pop-
ular trick.) You can omit a shot (long-shots

THE ELECTRONIC WORLD

are rarely needed to establish two people
talking in a car). And you must vary the tim-
ing of each shot according to the action on
the screen.

Comic strips are full of artfully mixed
long-shots, medium-shots, and close-ups;
observe them carefully and you'll learn a lot
about how to give a story visual flow. Also,
watch and rewatch the best of the shows
you've taped. Running at fast-motion
speeds sometimes helps one concentrate
on structure this way. But once you've
learned the structure, go back and relate it
to the content: don’t stop at learning how a

A chot with a normal camera angle is shown at left above.
At center, a low camera angle was used, making the subject
loom large. The chin and nostrils are accented, giving
an unflattering rendition of the face.

At right, the shot is taken from a high angle so that
the subject is compressed and the observer towers above it.
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program was put together, keep on till you
think you know why.

You'll probably use more close-ups and
moderate long-shots for video’'s small
screen than you would if shooting for the
movie theater's large one. And don't forget
that many video lenses, today, have macro
settings that let you shoot small objects
large enough to fill the screen. Macropho-
tography, too, can wear out its welcome
quickly, so don't overuse it. Also, at

extreme macro settings, your subject may
be so close to the lens that you can't light it
properly.

Even when the action is being staged for
you, varying your shots takes extra work.
The best way to do it is to start the action
for the first shot, tape a little past the point
where you intend to edit in the next, roll
back the tape a little, start the action over
for the new shot, then re-start the tape
when the action reaches your edit point.
The action runs smoother that way than if

Comic strips can be useful as models for
sequences of shots. In this example, radical changes of viewing
angle—tight closeup to long-shot from the opposite

direction and finally to a medium closeup with another
reversal of direction—adds tension and suggests action.

POPULAR ELECTRONICS
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IF YOU'RE
GETTING A DISTORTED

it could be your videotape. The wrong tape can give
you more than your share of problem:s. You don't
see them at first. But after a few passes through the
deck, images begin to swim into each other
“Snow” creeps into the

picture. Colors fade.

What's worse, the slow
speeds of superlong
play act like a magnifying
glass onvideo
imperfections, making them
pop out even more.
That’s not what you were
looking for when you sank
all that money into your
video equipment.

THE SOLUTION
IS SUPER AVILYN.

TDK Super Avilyn holds onto ye
its brilliance, time after time. - L=
Even under the close scrutiny of the six-hour speed
Super Avilyn’s big advantage begins with its
microscopic particles. They're super refined. Even
more refined than professional videotape
particles. That gives Super Avilyn ou:standing
frequency response, so images stay crisp
and sharp. The perfect alignment of the particles
means a high signal-to-noise ratio. That's what
keeps the color rich and natural, and keeps
the snow away.
A unique TDK process packs and secures the
particles on the tape surface, which
is then polished to a mirror
finish. Oxide /
particles don’t shed. -

HIGH DUTPUT HIGH RESOLLMON
HIGH OUTPUT HIGH RESOLUTION

SU

VIEW OF VIDEO,

’ER AVILYN

Images stay impressively true to the original,
without ever showing their age.

Surrounding the tape is TDK's equally
lmpresswe super precision mechanism. It keeps

the tape running smoothly, without jamming. '

Our view of video goes beyond tape. We've
been involved with home video since its earliest
stages. Today TDK supplies precision video heads
and other component parts to major videodeck
manufacturers. Super Avilyn is therefore
remarkably compatible with most videodecks.

By now it should be clear. When you look at
videotape, you should see into the future. TDK
Super Avilyn gives you a lot to look forward to.

STDIK

THE VISION OF THE FUTURE

®© 1981 TDK Electronics Corp.
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It is fair to say that as one living
in late 20th Century America,
television is one of your prime
sources of entertainment and
information.

We therefore build MGA/
Mitsubishi video products so
that they will represent to our
customers a major purchase,
and be one of several constant
fixtures in their lives.

So we invest in every

Mitsubishi the level of care,ad- ments in big-screen projection

vanced electronic ingenuity,
and meticulous craftsmanship
required to make your invest-
ments in Mitsubishi video
products worthy ones.

The great digital advances
of the electronic age have
been exploited to the degree
that entire subassemblies,
elaborate circuitry, and moving
parts have been supplanted by
tiny chips.

A SECURE INVESTMENT.

The happy result is an extra-
ordinary standard of relia-
bility, operating convenience,
and picture fidelity, which
eclipses even our own legend-
ary traditions.

And even this high degree
of proven performance is sub-
jected to our most stringent
skepticism. Every new

Mitsubishi TV set, for example,

comes to you slightly used.
We test every set for a number
of hours before shipping it

out, to weed out any occasional

defective component.

The portable shown fea-
tures the latest computerized
touch tuning and a stereo
speaker/amplifier system that

gives you stereo capability.
(Stereo program sources are
currently available with FM
simulcasts and many video
discs, with stereo videotapes
on the near horizon.)

A BIG INVESTMENT

As technology has made the
inner workings of a Mitsubishi
smaller it has allowed us also
to make enormous improve-

television.

Here, electronics and
optical science conspire in a
superb four-foot diagonal
presentation.

While others use plastic
lenses, our in-line, three-gun
scanning system processes the
picture through ﬁree sets of
five-stage precision ground
optical glass lenses. The same
quality glass used in fine
cameras.

Along with our immense
picture, the Mitsubishi pro-
jection TV model shown
delivers equally majestic
sound through four stereo
speakers, powered by two
superlative 10-watt amplifiers.
The effect is such that you

will have the pleasing illusion
of stereo even when the
program source is mono.

AN INVESTMENT
IN TOMORROW.

Technology now allows

you not only to enjoy today’s
television shows, but also
gives you the useful option
of recording today’s shows
for tomorrows enjoyment.

And Mitsubishis state-
of-the-art methodology has
also resulted in, frankly, a
technologically superior
videocassette recorder.

Though there is good
reason to believe you will
become very attached to the
Mitsubishi VCR, its controls
happen not to be.

They're wireless.

You can run the entire
remote unit from your chair.
without benefit of cord.

A capability shared by few
other VCREs.

Mitsubishi dispenses
also with belt drives. And
their attendant potential for
breakdown.

Instead, each of five play
functions is directly driven
by micro-computer con-
trolled motors.

Videorecorder, projection
TV, and color TV, refined
to the point of excellence
and beyond.

It may well be that you
cant afford to own the best
of everything in this world.
But for a price well within
the realm of reason, you can
buy a Mitsubishi.

And own the best of

something.

SMGA / MITSUBISHI

AreYou ReadyFor A Mitsubishi!
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VIDEO 8I:

your actors have to start and stop at the
very instant that your tape does.

When the action isn't being staged for
you, you can't use the above technigue.
What you can do is zoom between long-
shot and close-up (when you must, you
must). Or use cutaways: cover up gaps in
your action by cutting away from it to some-
thing else. Is the character in your medium-
shot staring out the window? Then show
what he sees before cutting to a close-up
or long-shot. Show something silent, and
you can dub in more dialogue or narration
to go with that shot later.

EXPOSURE. Most video cameras have
an autoiris, which opens or closes the
lens’'s diaphragm to keep the amount of
light reaching the camera tube relatively
constant even when the light on the scene
changes. Many also have automatic sensi-
tivity controls, which vary how much light
the tube needs. Under normal circum-
stances, these will be enough to keep you
out of serious trouble.

But circumstances aren’t always normal.
Take the common case of a backlit sub-
ject, dark against a bright background like
the sky. The camera will set its exposure to
the average brightness of the subject and
its background. Where the background is
big enough to dominate, the result will be a
picture whose background is a bit too
bright and whose subject so dark as to be
in silhouette. The backlight switch on some
cameras opens the lens a bit, to give the
subject enough exposure (this washes out
the background, of course, but that matters

The importance of exposure: (A) An automatic camera, reading
strong light from background, closes the lens,
underexposing the subject in foreground. (B) With the lens
opened 7 f-stops further, the subject is exposed, but the

Shot at top was taken with lens with a
35-mm focal length. Since the pinwheels
at right are closer to the camera, they
are rendered much larger. Using an {80-mm
(telephoto) lens. in the lower shot, dis-
tance between pinwheels is almost neg-
ligible compared to distance to camera
50 the objects appear to be about the
same size and sense of depth is reduced.

less). Opening a manual iris control about
one stop past the exposure that the cam-
era's auto-exposure system would set
does the same thing. A manual iris control
can also be closed a bit to compensate for
the rarer case of a bright subject against a
dark bapkground.
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If your camera has either a manual dia-
phragm and auto sensitivity control, or vice
versa, you can also play tricks with depth
of field—the depth of the in-focus zone at
any distance setting. The sensitivity control
varies the amount of light the tube needs or
will accept. The more sensitive the setting,
the more you can close down the iris and
the greater the depth of field.

The sensitivity control's range isn't
enough to let you vary depth of field much;
but where you must either get foreground
and background into focus at once or make
your focus shallower to blur distracting
backgrounds, that small difference may
prove significant. Don’t use the sensitivity
control uniess you have to, though. Raising
the sensitivity makes the picture noisier
and increases the camera tube's lagging or
streaking when objects (especially bright
ones) move.

If you keep the sensitivity constant, you
can use a manual iris control to simulate
night scenes by deliberately under-expos-
ing. (You might also want to turn the cam-
era’s color control toward blue or use a fil-
ter.) Conversely, slight over-exposure
gives the effect of a really bright desert or
beach scene.

Many of the newer cameras have con-
trols that automatically fade the image out
to black at the end of a scene, then fade
the next one back into full brightness.
These are usually preset—nothing hap-
pens when you press the fade button, only
when you start or stop the tape with the
camera trigger. On many cameras, pushing
the button at the wrong time will lead to
such odd results as shots that start at full
brightness, then immediately fade to black.
To avoid such traps, read your camera’s
instructions carefully.

c

background washes out. (C) A fill light on the camera partially
offsets strong backlight. Lens is open 3 stops wide than at (A).
(D} When lens is set at f/16, depth of field is greater;
and subject and background are both in focus.

POPULAR ELECTRONICS
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RCA SELEGTAVISION 690

NO VCR LETS YOU GET MORE OUT OF TELEVISION

RECORD YOUR FAVORITE SHOWS ON PLAY THEM BACK WITH SPECIAL EFFECTS.
VIDEO TAPE. Ever slow down a rocket launch? Stop a
If you don't own a video cassette recorder, stampede of buffalo? Cr run a mile in less than
you're not getting the most out of television. And two minutes? SelectaVision 650 lets you do all
no VCR lets you get more out of television than this, and more.
RCA's new SelectaVision 650. A new Infra-Red Cordless Remote Unit
Now you can watch what you gives you the freedom to control special effects
want, when you want. With : = like slow motion, stop action and fast motion—
SelectaVision 650, you'll be g -4 Y from almost any point in a room. It also lets you
able to record up to six full advance the picture frame by frame. And freeze

it whenever you chooss=.
That's not all. The new cordless remote also
has a picture search mode that enables you to
locate footage at 9X ncrmal X
speed without having the
screen blank out. And a
remote pause for editing 5

hours of your favorite TV
shows on a single cassette.
Your recording :
sources are virtually un-
limited. SelectaVision 650
has a new Cable-Ready

Tuning System that can be set to include

any of up to 35 CATV channels— 12 VHF, 9 mid- . out unwanted material
band and 14 super-band channels. while recording.
That's a lot of entertainmer:t. But then, SelectaVision 650.
SelectaVision 650 is a lot of VCR. When you see it at your
It records automatically, too. A 14-day RCA Dealer’s, you'll see A
* memory lets you program selections to be | why no one gives you more VCR than RCA.

recorded when you're not at home. Preset it to
tape as many as eight different shows. Or set it
to record the same show every day.

With SelectaVision 650, prime time N
television i r im D
elevision is yours any time. (

7
Simulated TV picture P4 \

For the complete line of SelectaVision VCE models and color video No one gives you more
cameras, write to: RCA Consumer Electronics, Department 32-312,
600 North Skerman Drive, Indianapolis, IN 45201

T

T | RCA—Video Supplier to the NFL.
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WHAT YOU SEE on screen depends
on what your camera sees—and that
depends on how the scene is lit. Lighting
for video or movies is harder than for still
photography, because the camera and ac-
tors may move. Since you can't move the
lights in midscene without attracting atten-
tion, you must light each scene in a way
that will work for everything that goes on. It
also pays to rehearse at least once with
the lights and camera, to make sure the
lighting works for the entire scene.

OUTDOOR LIGHTING. When we think
of outdoor light, we think of the sun, but
bright sun is not the easiest or best out-
door light to work with. It gives too much
contrast—the camera can’t show details in
the shadows without letting the highlights
wash out, or show highlight detail without
having the shadows Qo to an undifferen-
tiated black.

There are two ways to check contrast. If
your camera has an electronic viewfinder,
use it to judge how well the scene is regis-
tering. If not, use a photographic light
meter (an incident type that measures the
light falling on the subject rather than the
light reflected from it is best), carrying it
right up to the subject to check highlight
and shadow areas separately. Video's
contrast range is less than that of film; try
to keep a ratio of about seven f-stops (and
no more than 10) between the brightest
and darkest areas where you want details.
You may want some areas to go black or
(less often) be washed out, depending on
the dramatic effects desired. However,
those must be unimportant areas.

If the sun’'s out, the contrast will be high,
but there are ways to modify it. One is to
shoot against the sun, so that the side of

THE ELECTRONIC WORLD

Lighting

the subject that is facing you is the shad-
ow. That shadow won’t be deep, since it's
still illuminated by the broad, bright sky.
And the contrast on this shadow side will
be low, because the sky is such a broad
light source.

Since your camera usually sees a small,
dark subject against a broad, bright back-
ground, it will be fooled into exposing for a
bright subject. To correct this, use the
camera's backlight control, or open up the
iris about one stop more than the auto-iris
control would.. Be aware, too, that the
background will wash out when you do
this —so either look for a dark background
or one whose details are completely unim-
portant to you. A washed-out background
usually spells "bright day'’ to an audience;
be sure that's the effect you want to give.

Whatever you do, the sun itself must nev-
erbe in the camera'’s field of view. That can
ruin a camera tube, and is certain to cause
at least temporary burn spots.

Another way to tame outdoor contrasts
is to wait for a cloudy moment or a cloudy
day. You'll need backlight compensation if
the sky is the background—cloudy skies
are brighter than they seem. Make sure the
sun is not where it can pop out from behind
the clouds and burn the camera tube.

Still another trick is to pick an area of
open shade, where the sun doesn’t shine
but the scene is open to the sky. This fre-
quently has the advantage of providing an
equally well-shaded background, but it may
also result in too low a contrast ratio. Cov-
ered shade (under a tree, for instance) may
give an even lower contrast, making the
picture look dull and flat.

But you can manipulate outdoor lighting
contrasts with a little extra gear. If the con-
trast is too high, you can use large reflec-
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tors (large, white cardboard sheets or
cardboards covered with crinkied alumi-
num foil) to fill in the shadows with extra
light. If the contrast is too low, you can
sometimes use the same reflectors to add
extra illumination to the highlight areas.
You'll have to find some way to aim these
reflectors, and to keep them aimed should
the wind blow. You can use light stands,
but human assistants do a better job, espe-
cially when it’s windy.

You can also use screens of thin or
loosely woven white fabric to soften the
light from the sun, creating a degree of arti-
ficial shade. These require less aiming than
reflectors, but wind will still be a problem.

INDOOR LIGHT. There are at least three
basic ways to light interior scenes: the stu-
dio approach, bounce lighting, and dupli-
cating the room’s existing light set-up. (A
fourth way, putting a light weight movie
light atop the camera, is simple, inexpen-
sive, and looks terrible.)

The third way sounds odd. If the room is
lit, why duplicate the lighting? Unfortunate-
ly, few rooms have enough illumination for
good video or movie shooting. The mini-
mum for good quality is about 200 foot-
candles (enough to allow an exposure of
1/30 at /4.0 on ASA-100 film, in case you
want to check it with a light meter). If you
replace the room’'s existing lights with
brighter ones (one good way is to replace
the existing light bulbs with floodlight
bulbs, if the fuses will take it), you duplicate
the original lighting effects, yet get enough
light for good exposure. Another simulation
technique is to leave the normal room lights
up, but supplement them with bright lights
coming from the same direction, set up out-
side the camera’s field of view.

That may not always be enough, howev-
er. Important action may take place in por-
tions of the room that are relatively uniit.
Lights may cast distracting shadows on
the walis, or there may be multiple shad-
ows. These don’t bother us when we just
look at the room but they are terrible when
seen through the camera’s “‘eye.”

Extra lights can cure the problem.

Washing the wall with light from a broad
floodlight (preferably mounted very high,
or, if that's impossible, quite low) will elimi-
nate or soften shadows. Lights bounced
from the ceiling will create an even, overall
level of illumination between the pools of
light cast by the main lamps.

Another alternative is to start out with
bounce light, then add additional lights for
accent. Plain bounce light isn't enough—
the results are dull and flat, with soft but
nonetheless unattractive shadows in
people’s eye sockets. Use enough bounce
light to ensure that there will be at least
100 foot-candles everywhere that action

POPULAR ELECTRONICS
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Magnavox model 4012,
9-inch diagenal measurement
AC/DC eolor portable
with electrenic tuning wheel

and dial scale indicator.

Magnavox model 4265,
19-inch diagonal measurement
Star System. All Star System ~——
infrared remote controls
give you automatic switching.
between two channels and
display time of day and
channel numberon TV screen.

TELEVISIONARY. ——

Magnavox sees the next
stage of televiewing with
you as the participant as
well as the recipient.
For that, you will need
the most reliable color
television possible. ———————
And now Magnavox
Star® System color
television sets combine
advanced design concepts,
high technology and new —
manufacturing systems
to deliver the highest level
of reliability in Magnavox™—
history.
Magnavox. Television
as visionary as tomorrow.
With a picture as reliable
as it is bright and clear.

Time after time.

Magnavox. A picture you
can rely on time after time.

TV pictures and wood-grain cabinets simulated.
Magndu()x mode! 5260, All models shown are Star Systems except model 4012

25-inch diagonal measurement

Star System. This set even
has expanded range
high-fidelity scund.

The brightestideas in the world are here today.
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VIDEO 8I:

What lighting does for your camera work: (A} With
light attached to camera, the face is fine but details
are minimized, giving an impression of flatness.
(B) One light 45° to the right of the camera gives
more of a three-dimensional effect, but shadows are

must be visible, then use other lights to
create a natural look.

The studio approach ignores “realism”
and illuminates for good exposure and
good modeling of facial and other shapes.

The minimum requirement is a two-light set-
up: a main light (mounted as high as possi-
ble, so its shadows will fall below the cam-
era’s view) at 45 degrees from the camera
position, and a weaker light (with about

harsh. (C) A low-intensity fill light added to the

set-up in (B) gives better illumination to the face

leaving sense of depth. A single light 90° to the right
of the subject (D) divides the face with a harsh shadow-
(E) Fill light on camera added to (D) removes shadows.

GET THE SAME VIDEO
TRAINING THE
PEOPLE AT SONY GET.

Now you can be trained by Sony even if you
aren't employed by Sony.

Because we're making our vast library of
training videotapes available to you. The very tapes
that teach our own engineering, service and sales
personnel.

The tapes cover the products and concepts of
video and its related technologies. You can learn the
basics of video recording. Color systems. Digital
video and electronics. Television production. And
more. Plus you can learn how to service specific
products. As professionally as Sony does.

The tapes are produced entirely by Sony and
contain up-to-the-minute information. They
communicate clearly and simply. And some of

them are even programmed for interactive learning.

And learning through video can be done at
your own puce, in the convenience of your home.
shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than
250 titles. In your choice of 3/4” or 1/2” formats.
Write Sony Video Products Company. Tape Produc-
tion Services, 700 W. Artesia Boulevard. Compton.
California 90220,

There’s no obligation. Except the obligation
you have to yourself: to find out about the best train-
ing available in one of the SONY
Cou‘nlrys mslesl‘-gmwmg. Video Communications ’
most lucrative fields. Sony isaregistered trademark of Sony Corp

CIRCLENO, 830N FREE INFORMATION CARD
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one-half to one-fourth the light output) on
the other side of the camera (it can also be
nearer to the camera position), to fili in and
soften the shadows. Additonal lights could
be used to wash the background or as "'rim

lights''—high-mounted lights shining down
from behind subjects’ heads, to illuminate
the hair and keep the subjects from merg-
ing into the background.

Even indoors, it's important that the cam-
era not point directly at bright lights. You
can include the room's lights in the picture
if the actual illumination is coming from
much brighter lights that the camera can't
see. When the overall illumination is bright
enough, the camera’s iris closes down,
reducing the light that reaches the camera
tube from the visible lamps. Use this tech-
nique only for brief shots, though, and be
sure your main lights come from the room
lamps. Don't move the camera during such
shots, or the lights may leave “comet-tail”
streaks due to camera lag.

Two other things to watch out for indoors
are glare and color casts. Shiny surfaces
like windows, mirrors and glass-covered
pictures (even unglazed pictures on slick
paper) can reflect hot-spots or glare
patches into the lens. If that happens,
move the lights till the glare is reflected
away from the camera position.

Color casts are another type of reflec-
tion problem. Light bouncing from walls and
ceilings picks up their color. If that color
isn't white, your picture will have an off-
color cast.

Color balance can cause problems, too.
Daylight, after all, is blue and tungsten light
is red. At least, that's how the camera
sees them. While aimost all cameras have
switches to match either type of light (the
exceptions can use light-balancing filters),
sometimes that's not enough.

The classic case is the daytime interior
shot. The scene is lit in tungsten orange,
but daylight biue pours in the window. If the
camera needn’t see the scene outside, you
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can shade off the window to replace the
missing daylight. Another solution is to cov-
er the window with a sheet of Rosco filter
gel (available from professional movie sup-
pliers), which converts the blue outdoor
light to match the interior. Daylight-color
floods are also available, as are daylight
filter gels to mount over the lights. Gels can
be used for special color effects too.
Fluorescent lighting can also cause trou-
ble. its greenish tint can be corrected by
the color controls on some cameras (chief-
ly, those with fluorescent-light positions on
their light-balance switches, or with sepa-

ll. Sound
Recording

THE EASIEST WAY to record sound for
your video productions is to use your cam-
era's built-in microphone, but unfortunately,
this way is not the best. The built-in micro-
phone can pick up noises from the power-
zoom and auto-focus motors, the camera
operator's breath, or hands rubbing on the
camera body. And it can never get closer
to the subject than the camera does—
which is disastrous in long shots.

However, with an extension microphone
plugged into your camera’s MIC jack, new
vistas will be opened. With a low-imped-
ance microphone on a long cable or a wire-
less microphone and receiver, you can get
close-up sound from distant subjects. With
cardioid, shotgun, or parabolic micro-
phones, you can get reasonably close
sound from the camera position and ex-
clude noise originating behind the micro-
phone—and, to a lesser extent, toward its
sides. Your add-on microphone may also
improve the built-in mike's frequency re-
sponse; just don’t expect too much from
that improvement, since the VCR's fre-
quency response is usually as limited as
the mike's.

If the sounds to be picked up become
complex, or if you want to mix in other
sounds (voice-over narration, sound ef-
fects, or music) as you tape, you can plug
in a microphone mixer, too. While it's often
more convenient to plug microphones into
the camera (especially if the camera has
an earphone jack for monitoring), mixers
usually plug into the VCR’s audio input jack,
which is line level.
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rate red and blue controls), or with filters.
But it's almost impossible to successfully
mix fluorescent and other types of light in
one scene. Once you've corrected for fluo-
rescents, use them alone.

Even ordinary floodlights have pitfalls if
they aren't matched. Not all floodlights put
out exactly the same color of light, and all
run somewhat bluer than ordinary room-
light bulbs. You can match any given type
of light, but a mixture of different bulb types
will give you redder light in some parts of
the shot than in others. You may want that
effect sometimes, but probably seldom.

For drama and documentary, you usually
want to keep your microphone out of the
picture. You can do that with a microphone
hung on a cord or boom over the action
(beware of shadows) or mounted below
camera level, with directional microphones
outside the camera’s view, or with micro-
phones hidden in performers’ clothing. But
body microphones have two problems:
they pick up the rustle of fabrics; and
layers of cloth may muffle the pickup of
performers’ voices. One advantage,
though, is reasonable freedom from wind
noise. (For other microphone types—
especially cardioids—use windscreens re-
ligiously, whenever you're outdoors.)

When you want microphones in the shot,
as in musical performance numbers or man-
on-the-street interviews, technical require-
ments are easier to fulfill. Just be sure all
visible microphones are dull and nonreflec-
tive—chrome ones can create hot-spots.

If the sound accompanying the original
action isn't up to snuff, it may be possible
to do it over without reshooting the scene.
That's what the audio dub switch on most
VCRs is for. Of course it's far easier to get
it right the first time than having to go back
and redo things from scratch if overdubbing
doesn't work.
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PUTTING

TOGETHER your production
doesn’t end when you stop shooting.
There's a lot you can do with the tape in
the camera and a bit you can do after-
wards, too.

Take editing, for example. If you're
shooting a straightforward sequence of
events, or one you can put into sequence,
it's usually easiest to edit in the camera.
Shoot your shots in the proper order,
recheck each with your electronic finder or
a TV set (portables, for field work), and
reshoot when necessary before going on to
the next shot.

If working that way isn't possible and
you're staging events that switch back and

In copying slides to video tape,
keep the equipment as far as possible
from the screen to avoid distortion

THE ELECTRONIC WORLD

IV. Accessories, Effects
and Postproduction

forth between two locations, it's far more
convenient to shoot all scenes at one loca-
tion first, then move to the other and edit
them into sequence later. If you haven't the
facilities or time to check your shots right
after making them, you’'ll have to edit out
the unsuccessful ones. In documenting
real-life action, where you have no control,
editing after you shoot will almost always
be necessary.

Editing video tape is not at all like editing
audio tape or movie film. The latter are edit-
ted by cutting and splicing—something you
should never do with video (sync loss at
the joint will make the picture break up, and
the splice is most likely to injure or gum up
the video heads). Video editting is done by
dubbing the original shots to another deck,
in the desired order.

Sometimes, you may even want to “edit"”
a tape without changing its order or con-
tent. For example, you can permanently
record onto the copy tape special effects
(slow-or fast-motion, freeze-frame, frame-
by-frame advance) which VCRs can only
perform in playback. This ensures that
you'll get the same effects, in exactly the
same way, each time you play the copy.

All these editing techniques take at least
two VCRs. (You might want to pool
resources with a friend at editing time.) If
the shots to be assembled are on two dif-
ferent cassettes, it may even pay to have
three VCRs, dubbing alternately from each
of the first two to the third one. Sometimes,
you can even shoot with such a setup in
mind. If you're cutting back and forth
between scenes shot at two ditferent loca-
tions, for example, you can use a different
tape for each location.

The problem with using home equipment
for this type of 'assemble editing’' is that
you're liable to lose sync at each edit point.
The key is to know your gear. Determine
which of your two (or three) VCRs has the
most glitch-free edits and whether it edits
most cleanly when you enter record mode
from sToP, PAUSE, or PLAY (which only some
decks permit). Then always record onto
the cleanest deck, using its cleanest mode.
And always go directly from one deck’s
audio and video output jacks to the other's
inputs—using the output and vhf antenna
input degrades the signal needlessly.

In most major cities, you can rent special
editing equipment. (Look in the Yellow
Pages under '‘Recorders—Video'' or "Vid-
eo Recorders.”) A typical, dedicated edit-
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ing outfit might be a combination of two
Sony SLO-383 Editing Betamax VCRs and
RM-440 Editing Controller. The SLO-383
decks have special, automatic frame servo
systems to ensure clean edits, rotary erase
heads to erase old information field by
field, and external sync inputs. The control-
ler has a search dial for finding editing
points easily, and a memory to help you re-
locate those points. It also lets you preview
what an edit will look like.

SIGNAL PROCESSORS. Home VCR sig-
nals aren't great to begin with (signal-to-
noise ratios for example, average between
35 and 45 dB), and dubbing only makes
them worse. The problem can be minimized
by using each deck’'s best performance
speed (usually, but not always, its fastest
one) at all times. You can reduce the de-
gradation even more by dubbing through an
enhancer, which can make the picture
crisper and give you some color control.

Color processors and processing amps
give you further color control, letting you
adjust the color saturation, brightness, hue
and flesh-tones.

Audio signal processors can also be
used in video dubbing. Noise reduction can
be used to ciean up the original's output
during dubbing and the final tape's sound in
playback. Dolby or dbx can be used in
making the final tape if you know decoders
will be available for playback. Equalizers
can also be used either to improve the
sound or for special effects (such as nar-
rowing the bandwidth for ''telephone’’ re-
sponse).

SPECIAL EFFECTS AND TITLING.
Fade-ins, fade-outs, and color control
aren’t the only special effects available. A
special-effects generator such as Sony's
HVS-2000 lets you add a number of others
to your creative arsenal. It has inputs for
one color signal and one black-and-white
one, which you can switch between or
superimpose on one another. The black-
and-white image can be colored, or re-
versed into a negative, for titling or other
purposes. Panasonic has shown a proto-
type of a similar device, but with its own
black-and-white camera buiit-in.

There are many other ways to title your
productions. Sets of titling letters in many
forms are available from home-movie
equipment dealers, and press-on letters in
a wide variety of sizes and type styles can
be bought in art supply stores. Using a
macro range, you can s$hoot the title and
credits as they're being typed on a type-
writer. (Better get a good typist for this, as
you probably don't want to shoot mistakes
being erased and retyped). You can even
use the “random-note’’ technique of cutting
and pasting letters from newspaper head-
lines, if that suits your production.

POPULAR ELECTRONICS
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No matter how well your video
cassette recorder has been
serferming, it's never lived up
-0 its full pctential. Because
antil recently, you couldn’t
buy High Grade video
-ape for Be:a systems.

With Mzxell High
Srade Betz tape,
you'll finally see _.
what your machine &
<an do. You'll get ==
Jetter color '
“esolution,
sharper images
and clezrer -
sound. s

To create High Gra
Maxell uses finer, shar]
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particles and a unique binding
process. The resulting tape

I not only produces a
better picture than ordi-

nary video tape, it’s a lot
more durable. This drastic-
ally reduces video recorder
head wear and lets you

enjoy a better picture longer.
Soif you own a Beta

recorder, try Maxell High
Grade. You'll discover that the
machine you ¢wn 1s even better
than the one you bought.

maxell
ITSWORTHIT

Mosell Corporahor, 60 Crtord Drive, Moonache, N_J 07074,
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My tavorite technique aiso requires a
macro lens: put the title on a 35-mm slide,
mount the slide as close to the lens as you
can focus, then focus out through the slide
into the distance. By the time the camera is
focused across the room, the slide will be

so out of focus as to disappear.

Several companies, such as Quasar and
JVC, sell "telecine” kits—special, rear-
projection screen systems for use in copy-
ing movie films or slides onto video tape.
The tilm or slide is projected on the screen,
then shot with the camera. Lower-priced
rear-projection screens are also available

from many photo stores.

Rear-projection screens are used so that
the camera and projector can both face
the image head-on. With front-projection
screens, the camera would either have to
be directly in front of or behind the projec-
tor for this. If all you have is a a front-pro-
jection screen, use the longest projection
lens you have, and set the camera’'s zoom
lens to its longest settings. Then the few
inches the projector and camera must be
offset to clear each other’s field of view will

cause minimal parallax error.

V. Scripting,

Continuity
and Acting

ANY PRODUCTION —documentary,
drama, or simple how-to-—must flow, dra-
matically and logically, or your audience
will tune out. Generating that flow may or

may not require a full-fledged script, but

it

will require deep and careful thought prior

to shooting.

Consider first the purpose of your video
production: What are you trying to say?
Why are you saying it? Are you trying to

instruct, inform, persuade?

Don't stop at generalities. Romeo and
Juliet can be considered boy-meets-girl—
but—boy-meets-girl isn't Romeo and Ju-
liet. If it's romance, which boy? Which girl?
And where? If it's engine repair, which sec-

tion of which engine?

Then think in terms of a beginning, a mid-
dle, and an end. Beginnings aren't as sim-

ple as they sound. Do you starnt with how to
change an alternator or how to tell if it
needs to be changed? With the boy meet-
ing the girl, or with background on both so
you'll know what attractions and con‘licts
there will be between them? With the
chicken or the egg?

Middles sometimes grow from baegin-
nings, sometimes from ends. In nonfiction,
the middle is usually straightforward; in fic-
tion, you may have to invent complicazions
to keep the beginning from launching you
straight into the end —but those complica-
tions should grow naturally, since thay're
often the meat of the story

Ends are sometimes preordained. In a
how-to tape, for instance, the best end is
usually a demonstration of the final result. It
you've shown how to build a birdhouse, for

Enjoy SATELLITE TV Now

Save thousands of dollars!
Now you can choose from three
complete systems, which have
the same superb electronics.
Prices are: 10 ft. dish $2495,
13 ft. dish $2595, and our 16 ft.
(5m.)dish system for only $2695.
Complete system has dish anten-
na, feed horn, polarity rotor,
LNA, cables, receiver and TV
modulator —everything. Why pay
more? Our 16 ft. system will out-
perform any 10 ft. system—even
those costing thousands of
dollars more. Satellite TV is so
much better than simple Cable
TV. More selection, news,
movies, sports, Vegas shows,
Spanish, French, Russian, religi-

]
1 GLOBAL TV ELECTRONICS, INC.
235 S. Maitland Avenue
g P0.Box219-K  Maitiand, flonda 3275]
Send $7.95 Today! Add $2.00 for first class (airmail). Cana-
B gian send $10.10 US or $12.50 Canadian, Foreign send $1200Us B
1 funds - airmail only. Or in the USA, calf our 24 hour C.0.D. order line
1-305-862-5068 now.
B Name
§ Full Address
1 — _
Zip/PC
.- - - - - - - - - - - -

ous, plenty of family and adult
entertainment. Over 20 program
services on just one satellite.
You get perfect color and crystal
clear reception, especially with
our larger dishes that connect to
any TV set. And to a whole condo
or apartment complex! Have your
local dealer install one or do-
it-yourself in a weekend.

Don’t wait any longer. Our
big (8X11 in.) Handbook is
loaded with details, photos,

aiming data, and signal strength

maps. Explains how much sys-
tem you need. For the do-it-

yourselfer, we show where to find

full schematic plans and circuit

boards. Satisfaction Guaranteed.

CIRCLE NO. 70 ON FREE INFORMATION CARD

www americanradiohistorvy com

QUALITY
BREEDS
QUALITY

When vou insist on
Winegard products for
TV-FM-VCR
you will get
peak reception and
performance from

your audio and video
components.
Look for...ask for
Winegéerd reception
products by name.
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example, show the finished house in place,
preferably with birds visibly endorsing it.
But even surprise endings should seem
preordained —in retrospect. Let the view-
er see why your ending came out as it did,
even if led to expect something else. And
unless you're looking for an O. Henry effect
(i.e., a surprise-ending), it's frequently best
to put the big surprise just before the end,
and give the viewers a chance to wind
down from it.

There's room here only for generalities;
but the airwaves are full of specifics. The
best way to learn scripting is to tape a wide
variety of programs of the type you want to
make, then view and review the tapes till
you understand how each one's script
works. See what they have in common,
how they differ, and why.

That last applies even to documentaries,
where you have very limited control over
what you shoot. Though you can some-
times stage a shot, you usually are stuck
with what's there when your camera is
ready. So find out as much as possible
about what will be there. Are there regular-
ly scheduled activities, and which ones do
you think you'll want to tape? Are there
people you know in advance you'lt want to
interview? (If so, have a list of questions
ready beforehand, but be prepared to fol-
low new trails their answers open up.)
What kind of lighting will there be, and can
you add more of your own? Are there good
places to shoot from? How many hours’
worth of tape and batteries will you need?
(Bring more than you think you'li need.) Will
you need any special permissions to
shoot? Where and how do you get them?

Whether you're working from a script or
not, be prepared to seize whatever picture
opportunities arise. For example, a friend
of mine, taping at a hospital, got the idea of
shooting from a wheelchair, to show the
world from that point of view. That meant
shooting some scenes twice—once from
the wheelchair and once from the normal,
scripted viewpoint—but the results were
worth it.

In some documentary situations, it may
pay to start with film and convert to video-
tape after the editing is completed. Movie
equipment is more portable (you carry just
the camera, no shoulder-pack recorder,
except with double-system sound). Movie
film is easier to edit with precision, and
there are many special effects available on
film that aren't readily available on tape.
Some of these, like cross-fading, can even
be done in the camera. The drawback is
that most film cameras only hold about 32
minutes of film per load, and film and pro-
cessing cost nearly as much per minute as
video tape does per hour.

Whenever possible, there should be at
least a short rehearsal beforehand, to
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make sure the action works and can be
shot as planned. This will also let your cast
concentrate on saying their lines with con-
viction, not worrying about whether they'll
trip over the unfamiliar furniture or block
one another from the camera’s view. Don’t
overdo it, though—too much rehearsal
loses spontaneity-—and if you have an
improvisational group, so much the better.

Be vigilant .against continuity errors. If
you don’t shoot in strict sequence, make

THE ELECTRONIC WORLD

sure that a character who's supposed to
have rushed from one scene to another
hasn't mysteriously changed ciothes be-
tween shots, and that any visible clocks
show script time, not real time. Watch
screen direction, too—if a character is
traveling across the screen from right to
left in one shot, he shouldn’t go from left to
right in the next unless you want to give the
impression that he's headed back where
he came from. By Ivan Berger

“.Athrilling
experience! ”

That’s what Video magazine had

to say about the NOVABEAM®
Model One color projection video
system. They also called it’s 6.5
diagonal-measure picture, the
largest available in home television,
‘‘the sharpest, brightest picture
we have ever seen.”’

1t’s no wonder that the best home
projection system available is built
by Kloss Video. Back when the
big TV manutacturers were still
saying it couldn’t be done, elec-
tronics pioneer Henry Kloss was

developing the means to make lite-size television a

- =

-

reality. He came up with innovations like the unique

NOVATRON® projection tube which make the

NOVABEAM Model One. according to CBS LABS in Video Review magazine,
‘‘by far the most impressive projection TV we have ever seen.”’

The NOVABEAM Model One provides a viewing experience unmatched by
any other conventional or projection TV set, yet at a price which Videophile
Magazine called ‘‘clearly one of the biggest bargains in home video today.”
Visit your authorized Kloss Video dealer to find out why Videophile also said,
**See the NOVABEAM before handing over any of your hard-earned

dough for another projector.”’

NOVABEAM MODEL ONEFROM KLOSS VIDEO CORPORATION
“The Projection Television Experts”

-

‘ Kloss Video.

NOVABEAM

145 Sidney Street, Cambridge, Massachusetts 02139

1 Forinformation & name of nearest dealer, write to

617-547-6363
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COMPLETE PORTABLE g

TEST BENCH.

o

TM354 3V, Digit

@ DC Volts : TmV to 1000V @ AC Volts : 1V to
500V AC rms @ DC current : TuAto 2A

@ Resistance : 1(} to 2M(1 @ Diode Check

@ Basicaccuracy : + (0.75% of reading

+ 1digit} ® Battery life : Typically 2000
hours

72

PDM35 3 Digit; Hand held; 16 ranges; 1% basic accuracy: $39.95

external trigger, external gate, manual 1-shot or gate ® Complement and square

4000 hrs
BATTERY
LIFE

, TM351 34 Digit
® DC and AC Volts : 100V to 1000V {750V AC rms)

® DC and AC current : 100nA to 10A (20A for 10 secs)

@ Resistance : 100m({ to 20M(} @ Diode check @ Basic
accuracy : + (0.1% of reading + 1digit’ @ Battery life : up to
4000 hours

TM353 3, Digit

® DC and AC Volts : 100V to 1000V {750V AC rms) @ DC and AC current : 100nA to 2A
® Resistance : 1(} to 20M(} @ Diode check @ Basic accuracy : * {0.25% of reading +
1 digit) @ Battery life : Typically >3000 hours @ $159 {inc. batts).

DM350 3, Digit;

34 ranges; 0.1% basic accuracy;

DM235 3V, Digit; 21 ranges; 0.5% basic accuracy; $69.95

GENERATORS

TG 100 100kHz.
Function Generator

@ Frequency range : 0.1Hz to 100kHz

@ Functions : Sine, Square, Triangle and DC from variable

600¢2 output @ Output range : TmV-10V peak-peak ® DC offset range
+5V @ TTL output @ External sweep : =300:1 linear range

STOP PRESS TG102 2MHz Function Generator $299

TG 105 5MHz Pulse Generator

@ Period : 200nsec to 200ms (5MHz to 5Hz) @ Puise width : 100nsec to 100ms @ 50(}
output range : 0.1V-10V @ TTL output @ Sync. output @ Operating modes: run,

wave @ $199

SC110 SINGLE TRACE LOW POWER 2" JSCILLOSCOPE

This truly portable oscilloscope, the only British prod ict to win a Gold Medal at the
1980 Brno Trade Fair, boasts the following specificati 3n: ® Bandwith : DC to 10MHz
® Sensitivity : 10mV/div to 50V/div @ Sweep Speeds : 0.1usecs/div to 0.5 secs/div
® Power Requirements : 4to 10V DC from 4 'C’ cells or AC adaptor @ Size and weight :
255 % 150 x 40mm; 800gms excl. batteries

FREQUENCY
METERS

TF040 8-Digit LCD

@® Frequency Range : 10Hz-
40MHz (to 400MHz with TP600)
@ Sensitivity : 40mV rms @ Timebase
accuracy : better than 0.5 ppm @ Battery life
Typically 80 hours

TF200 8-Digit LCD

® Freguency Range : 10Hz-200MHz (to 600MHz with TP600) @ Sensitivity - 10mV rms
20Hz-100MHz, 30mV rms 10Hz-20Hz, 100MHz-200MH2 @ Timebase accuracy : better
than 0.3 ppm @ Battery life - Typically 200 hours @ $299 {inc. bats).

PFM200 8-Digit LED Hand Held Meter

@ Frequency Range : 20Hz-200MHz (to 600MHz with TP600) @ Sensitivity : Typically
10mV @ Timebase accuracy : betier than 2 ppm @ Battery life - Typically 10 hours
® 399.95

TP600 600MHz Prescaler

@ Frequency Range | 40MHz to 600MHz @ Sensitivity
\\SOOmV peak-peak ® $79

THANDAR SATISFACTION WARRANTY:

If for any reason, whatsoever, you are not completeiy satisfied with your purchase, return it
within 30 days of purchase date for a full refund — it's as simple as that!

b4
i

ol

10mV @ OQutput - Typically

J

TO ORDER CALL TOLL FREE: 800-526-5311

We accept Master Charge or Visa

New Jersey Residents add appropriate Sales Tax. Prices shown in U.S. currency only

POSTAGE AND HANDLING up to $100 add $3. Over $100 add $5.

THANDAR ELECTRONICS INC

PO.Box 8247 Haledon, New Jersey, 07538 Tel: 201-790-3141
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Continuing ed.acatior can help to advance your career

SINGLE dezizsion can hzlo you

to do a bett=r b at wcrk, get
promoted to higher paging maraserial
or marketing positions, 3r even get more
erjoyment out of yoLr hobby. Taat is
the decision to purste centinuing educa-
tien, a name for stucies that follow com-
plztion of regular formal educatier:.

A recent study indicates thay about
6C million pecple in zhe U.S. are dertici-
pating in some kind of post-seaondary
education. Of thesz 4 million ase en-

[0 TR, WA
S apmy SO % R Vo g

»

rolled -in regilar college, university or
tecanieal schoolprograms. But 46 millior
arelearning tkrough other means.
Because of -zpid changss in teckno o-
2y, electronics engineers and techn:cians

r sk becominz technically obsolete if

taeir <nowlecge is rot current. Anac
tecaniecal obsolescence can make you
less effective er ever ircompeteat ar
your jad. Besidzs keeping your training
carrent, continling educetion can pro-
v.dz n2w skil’'s and knowledge in sub-

jects like writing, speaking, supervision,
management and marketing that are so
important to carzer advancement. ‘It
may evzn help you prepase for a career
change Moreover the-e is ofien some
hobby-related inte-est—as a major part
of any hobby is learning more bo.ut it.

How bo Get Starzec. ont.nuing
educatizn can take meny fo-ms. These

include magazines and mnewspzpers,
books, self-study progreme, -esident

BY LOU FRENZEL
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learn more

classes, home-study courses and even
college degree programs. In addition, a
good deal of learning comes from infor-
mal sources, such as manufacturers’ lit-
erature and trade shows.

The particular strength of magazines
is that they are usually published fre-
quently, and can respond quickly to new
technical developments.

QOdd though it may seem, some of the
most important sources of information
in magazines are the ads. In electronics,
some manufacturers on the leading edge
of technology are particulary adroit at
communicating and explaining it. And,
in order to remain competitive, manu-
facturers are continually forced to adopt
new technology. You can take advan-
tage of this simply by reading their ad-
vertisements and obtaining their litera-
ture. Many companies supply volumes
of data sheets, applications notes, cata-
logs, and newsletters. Most of these are
free for the asking or available at a very
modest price. Read the ads and write for
manufacturers’ literature that interests
you; make liberal use of the ““bingo™ cards
in the magazines.

Books are one of the most compact,
efficient, and economical forms of edu-
cation. They are an ideal complement to
magazines since they provide greater
length, depth, and breadth of coverage.
Some electronics books may be too spe-
cialized for your local bookstores. But
most electronics stores (Radio Shack,
Heathkit Electronic Centers, etc.) also
carry books.

An excellent and reasonably inexpen-
sive way to get the books you want is
through a book club. There are several
aimed at those interested in electronics,
computers and related subjects, and
their regular announcements keep you
informed as to what books are available.
Table I lists some of them. Discounts
range up to 15%.

You can also benefit from self-study
courses, which are short, low-cost,
formal learning programs covering a
specific subject. These programs are de-
signed for self-instruction and consist of
printed text, audio cassettes, and often
other media. Some also include experi-
ments with various electronic compo-
nents and circuits. Usually these courses
sell from $50 to $700 and are available
from a variety of sources. For example,
Heath/Zenith Educational Systems, a
division of Heath Company (Benton
Harbor, MI 49022), specializes in
courses in electronics, computers and re-
lated topics.

One of the oldest forms of continuing
education is the correspondence course.
There are a number of home-study
schools providing college-level training
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TABLE I—BOOK CLUBS

Electronic and Control
Engineer’s Book Club
McGraw-Hill Book Company
1221 Avenue of the Americas
New York, NY 10020

Electronics Book Service
Box 42
West Nyack, NY 10995

Electronics Book Club
Blue Ridge Summit, PA 17214

The Library of Computer and
information Sciences
Riverside, NJ 08370

TABLE 1—HOME STUDY
SCHOOLS

Cleveland Institute of Electronics
1776 East 17th St.
Cleveland, OH 44114

International Correspondence Schools
Scranton, PA 18515

National Technical Schools
4000 South Figueroa
Los Angeles, CA 90037

NRI Schools

McGraw-Hill Continuing Education Center
3939 Wisconsin Ave., NW.

Washington, DC 20016

TABLE II1—SCHOOLS OF-
FERING NONTRADITIONAL
DEGREE PROGRAMS

California Western University
Santa Ana, CA

Century University
9100 Wilshire Bivd.
Beverly Hills, CA 90212

Clayton University
Box 16150
St. Louis, MO 63105

Grantham College of Engineering
Box 35499
Los Angeles, CA 90035

Nova University
3301 Coliege Ave.
Fort Lauderdale, FL 33314

University of Beverly Hilis
Beverly Hills, CA

Upper lowa University
107 Campbell Ave., S.W.
Roanoke, VA 24034

for electronics technicians and engineers
as well as complete career courses and
shorter continuing education programs
through these courses. Like self-study
courses, home-study programs are de-
signed for individual self-instruction.
In contrast, though, the “student™ works
with a teacher through the mail. Lesson
plans are sent and corrected; questions
are posed and answered in this manner.
Home-study courses are typically long-
er, more comprehensive and, of course,
more expensive. Home study is a good
way to review important fundamentals
and gain new knowledge and skills. For
additional information, contact the
schools listed in Table I1.

Many colleges and universities offer
home study courses for college credit.
You can complete up to one-half of the
work toward a bachelor’s degree this
way. Contact the National University
Continuing  Education  Association,
Suite 360, One DuPont Circle, Wash-
ington, DC 20036, for more information
on which colleges offer such programs.

Resident Seminars. There are work-
shops or short classroom courses that
last anywhere from a day to a week.
They usually concentrate on one specific
topic and are often presented as a tradi-
tional classroom lecture (although some
also include laboratory work). Many of
these programs are conducted in the
larger cities at local hotels where meet-
ing facilities, meals and lodging are
readily available. They cost from $50 to
$700 (not including travel and lodging
expenses).

Seminars are frequently conducted by
manufacturers who wish to announce
new components, circuits, equipment
and techniques, and many of them are
free. Some colleges and universities also
offer resident seminars, and there are
private companies specializing in vari-
ous kinds of seminars. One such firm is
Integrated Computer Systems (3304
Pico Blvd., Santa Monica, CA 90405)
which offers courses in microprocessors,
computer programming, speech synthe-
sis and data communications. Profes-
sional organizations such as the Insti-
tute of Electrical and Electronic Engi-
neers conduct them too.

Trade Shows and Conferences.
Many people dismiss trade shows and
conferences as a waste of time and mon-
ey. Actually, they can be good sources of
continuing education. You can learn a
lot from the talks, papers, and exhibits
covering the latest developments in com-
ponents and equipment. You will also
have an opportunity to check out the
various competitive sources, exchange
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ideas and information, and pick up the
latest manufacturers’ literature. Trade
shows give you a perspective that you
just can’t get elsewhere. They provide a
great source of knowledge, information,
and talent—and many products—in one
place.

College. Regular college programs
leading to a bachelor’s, master’s, or oth-
er advanced degree are not usually re-
garded as continuing education. Howev-
er, they can serve this purpose for some
individuals who lack a degree. Deter-
mining whether or not you should work
toward a college degree depends upon
your own situation. Does the job you
seek require a degree? Is a degree neces-
sary or desirable for advancement? Do
you need a degree to change jobs or
careers?

You might want a degree simply for
the additional knowledge and prestige
that it brings. Often, even when you do
not actually need a degree to do a job,
the degree will help you get it anyway.
For many supervisory or managerial po-
sitions, a degree is mandatory.

If you are working full time, your best
source of a degree is a local college or
university with an evening degree pro-
gram. Such programs can take any-
where from 4 to 10 years to complete,
depending upon your pace of study, the
availability of required courses, and
your work schedule.

If you already have a technical bache-
lor’s degree, you may have considered
going back for a master’s. While nice to
have, a master’s degree may not help to
ward off obsolescence or foster promo-
tion. And some of the things you study
in a master’s program may already be
familiar to you from your bachelor’s
courses. In most cases, you would do
better spending your time and money on
other forms of more specific continuing
education.

There are a number of schools that
offer college degree programs through
extension work or home study. They
evaluate your previous education and
experience, regardless of the source, and
award you college credit for it. Other
institutions test you on various subjects
and give you appropriate credit if you
pass. Many programs will transfer cred-
it from home-study courses, seminars,
military training, or employer courses.
And you can actually obtain a college
degree by completing certain home-
study courses or written projects. The
quality of such programs varies widely
so you should investigate each school
carefully before initiating a program.
But your own motivation plays the ma-
jor role in any success. Some of the
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schools that offer nontraditional pro-
grams are listed in Table IV. A good ref-
erence book and counseling service on
this subject is offered by Dr. John Bear,
Drawer H, Littleriver, CA 95456.

There are two specific programs that
enable you to get credit without going
to college. The first is sponsored by the
American Council on Education (One
DuPont Circle, Washington, DC
20036). ACE evaluates many kinds of
noncollegiate courses—both resident
and home-study—from sources such as
industry, the military, and home-study
schools. If the courses are college level
and of sufficient depth and value, ACE
will approve them and assign an appro-
priate amount of college credit. Such
approved courses are then listed, in a
quarterly directory. If you take or have
taken any of the courses listed, you may
receive college credit for them. Most
colleges and universities are members of
ACE and will consider giving credit for
ACE-approved programs. But the ACE
course must be the equivalent of a simi-
lar course at the college before credit is
given. The decision is strictly up to the
school and each case is considered indi-
vidually.

Another college credit program is
CLEP (College Level Examination Pro-
gram). This is a testing program de-
signed to help individuals get college
credit for knowledge they have accumu-
lated. To get college credit you sign up
with CLEP for an appropriate exam,
and if you pass, CLEP notifies the col-
lege or university of your choice. Most
colleges and universities participate in
the CLEP program and will automati-
cally grant you college credit if you pass
the exam. For more information, write
to it directly at CLEP, Box 2815,
Princeton, NJ 08540.

Accreditation. This is the process by
which an independent agency investi-
gates and evaluates the merit of a school
and the quality of its programs. Accredi-
tation indicates that the school meets
certain minimum standards of quality
and effectiveness. Basically, it is a guar-
antee that the institution is legitimate
and that its courses will be of value to
you. For the most part, continuing edu-
cation programs are not accredited be-
cause they are offered from such a wide
variety of sources. Usually, only schools
are accredited. Organizations such as
magazine and book publishers, seminar
firms and manufacturers cannot be ac-
credited. Therefore, when considering
them, you must go by their reputation
and the recommendations of others.
Home-study schools as well as col-
leges and universities do receive accredi-
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tation. They are accredited by the Na-
tional Home Study Council to which
you can write at 1601 18th Street N.W.,
Washington, DC 20009, for a list of ac-
credited schools. The NUCEA men-
tioned earlier also accredits college
home-study programs. The Accrediting
Board for Engineering and Technology
(ABET, formerly the Engineer’s Coun-
cil for Professional Development), an or-
ganization that accredits engineering
and technology degree programs, is con-
sidering the accreditation of continuing
education programs for engineers and
technicians.

Recently, a new organization known
as the Council for Non-Collegiate Con-
tinuing Education was formed in an at-
tempt to approve and accredit all con-
tinuing education programs from non-
traditional sources. Information and a
list of its accredited organizations can
be obtained by writing to it at 6 North
Sixth St., Richmond, VA 23219.

The Continuing Education Unit
(CEU). The CEU is a unit of measure-
ment used by companies, institutions,
and professional associations in recog-
nizing the completion of some form of
noncredit adult continuing education.
One CEU is defined as ten contact hours
in some kind of formal education activi-
ty. Many organizations award CEUs for
self-study courses, resident seminars
and other various forms of continuing
education.

It is important to note that continuing
education units are not college credit.
The two are not related. CEUs are sim-
ply a means of recognizing, accumulat-
ing, and recording your participation in
continuing education programs. For
more information on the CEU, write to
the Council for the Continuing Educa-
tion Unit, 13000 Old Columbia Pike,
Silver Spring, MD 20904.

Financing. Most individuals pay for
continuing education themselves. But,
there are a number of sources that will
finance continuing education.

Your employer is the first source you
should consider. In many cases, a com-
pany will pay for books, magazines, self-
instruction materials, and resident semi-
nars. Often, all you have to do is con-
vince your employer that you need a
particular course, that it is job related,
and that it will benefit both of you. In
addition, most employers offer some
kind of tuition reimbursement plan for
people working on a college degree or
engaging in other forms of job-related
education. In such plans, you pay for
your college tuition and books, and upon
completing and passing the course, the
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THE VIDEO MAGICIAN

PAY TV —BAND MICROWAVE ANTENNAS

RECEIVE EXCELLENT RECEPTION OF *“COMMERCIAL FREE’" FIRST

BEWARE OF CHEAP
7 IMITATIONS

Ch
\ <,
& $159°

W/VOL. DISCOUNTS

® Fully Assembled MDS Rod

* Down Converter e Factory Built Tuner

» Full Guarantee » Easy to Follow Instructions
® All Mounting Hardware

FOR CREDIT CARD
ORDERS CALL TOLL FREE...

VISA OR MASTERCARD 1-800-227-161 C
LIMITED TIME ONLY! cant. ResldentsZ-so§77Z-3Es’§§ E?t.ssgo

1604-675 W. HASTINGS STREET VANCOUVER, BRITISH COLUMBIA
CANADA, V6BINZ (604) 682-2559

ALSO.. UHF DECODERS . BLACK
BOX , CABLE DESCRAMBLERS.KITS
CIRCUT BOARDS PLANS ANTENNAS,

YOUR DECODER HEADQUARTERS
FOR NFORMATION PACKAGE SBND $2(0

&-’ RUN MOVIES, SPORTS, & CONCERTS.

Clip
DIP troubles
in the bud.

When you’re testing circuitry, you need the best troubleshooter around: The
A P Test Clip.

It's made with a narrow nose shape that allows for easy attachment
on high density boards. Nailhead pins that keep probe hooks from sliding
off ends. Open nose design that permits probe tip access to DIP leads. And
a contact comb that fits between DIP leads, eliminating any possibility of
shorts. All these little design differences add up to the ultra-reliable, safe,
quick DIP troubleshooting you need.

You can buy A P Test Clips in 22 standard or connector-compatible
models in 11 sizes. (They're also available with long, headless test lead
pins for attachment to A P jumper cable assemblies.) And every one is made
with highest quality engineering and industrial grade materials for long life
and reliability.

A P Test Clips — the best little troubleshooters around.

Call TOLL FREE, 800-321-9668, for the name of the
distributor nearest you. (In Ohio, call collect: (216) 354-2101.)

A P PRODUCTS INCORPORATED

9450 Pineneedle Drive, P.0. Box 603. Mentor, Ohio 44060 «(216) 354-2101 TWX: 810-425-2250
In Europe, contact A P PRODUCTS GmbH * Baeumlesweg 21 « D-7031 Weil 1 « W Germany
0349 CIRCLE NO. 10 ONFREE INFORMATIONCARD
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company will reimburse you from 50%
to 100%. Check with your supervisor or
| personnel department for information

The Veterans Administration contin-
ues to provide educational benefits for
those who served in the armed forces.
The VA pays up to 90% of the tuition for
regular college degree programs and
many home-study courses. Check with
the institutions in question to verify the
applicability of VA funding.

One recent study shows that over $17
billion a year in educational funds is
available from industry and govern-
ment—most of it going unclaimed. And
did you know that you can get a tax

| deduction for some kinds of continuing
education? If you pay for this education
yourself and it is used primarily to main-
tain your present job competence and
skills, you may deduct the cost of such
education and related expenses from
your income tax. But continuing educa-
tion that prepares you for an advance-
ment or a new job is nor eligible for the
deduction. In any case, it is wise to
check with the IRS

What to Study. [t is difficult to pin-
point which subjects you'll need, but we
can make some suggestions that may be
helpful. Today there is a revolution in
the microprocessor and microcomputer
fields, and sooner or later you can expect
to encounter one of these versatile de-
vices. For this reason, anything you
learn about microprocessors, microcom-
puters and related topics will ultimately
be helipful. Computer programming is
another vital area. Programming in BA-
SIC, FORTRAN or assembly language
is a useful skill.

Keeping up-to-date on the latest com-
ponents and circuits is also important. It
is wise to keep your eye on new inte-
grated circuit developments and apphi-
cations. Some examples are op amps, ac-
tive filters, phase-locked loops, dynamic
| and bubble memories, opto electronics,

data conversion components such as A/
D and D/A converters, and data com-
munications devices like CODECS,
{ modems and protocol controllers. Com-
ponent advances such as CMOS,
VMOS, VLSI and solid-state relays are
| important, as are developing technolo-
gies such as lasers, video discs, and fiber
optics.
As an electronic engineer or techni-
cian you will probably find the technical
icourses of most value. But many non-
electronics subjects are useful, too. For
example, if you plan to move into man-
agement, you’ll need to learn superviso-
ry and management techniques, and
people-handling skills. All of these can
be helpful in broadening your profes-
i sional skills and job opportunities.
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test equipment

Popular Electronics Tests
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HE Simpson 260 Model 7 Volt-

Ohm-Milliammeter is an analog
test instrument whose basic design has
not changed in many years, but whose
electrical and mechanical details have
certainly been improved. The Model 7M
is identical to the Model 7, except that a

www americanradiohistorvy com

mirror has been added to the scale plate
to eliminate parallax reading errors.
Old-timers will remember the Model
260 Series 1 through 6 that were the
measurement instrument “workhorses’
from the late thirties until the late sev-
enties, when digital instruments were
introduced. Yet, despite the popularity
of digital instruments, the analog meter
is still alive and the Model 7 proves it.
The Model 7, along with its compan-
ion instruments, fully meets the specifi-
cations of UL 1244 Safety Standard for
Electrical and Electronic Measuring
and Testing Equipment. (This standard
spells out the physical construction and
test performance requirements far pro-
tection from the likelihood of electrical
shock, fire, and personal injury, and
runs the gamut from internal circuit or

7
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Experience
The World's Most
Versatile Mlcrocomputer

S wsa o | IMSAI

" 4..,__»_-.

$599.00
......................... $799.00

e 22-Slot Motherboard with Sockets
e 28 Amp Power Supply

e MPU-A 8080 2 Mhz. Processor

® Programmer’s Front Panel

Includes:

Send Check or Money Order to

IMSA/=I Computer Division of the Fischer-Freitas Corporation
910 81st Avenue, Bldg. 14 e Oakland, CA 94621

415/635-7615

Imsai is a trademark of the Fischer-Freitas Corporation

CIRCLE NO. 33 ON FREE INFORMATION CARD

BE AN EXPERT IN
CAR AUDIO FOR A SONG.

Tune up your
car audio skills and
save money down the road
by reading The Complete Guide
to Car Audio by Martin Clifford.

You’'ll learn about the components available
and how you can plan a system that's right for you.
You'll also learn how to read and interpret specs, com-
pare units, and understand the whole language of
autosound. Mr. Clifford, a former engineer and teacher, will also
lead you step-by-step through installation, noise control and theft

SAMS BOOKS ’
The Complete Guide to Car Audio No. 21820 $9.95

!

J

| Mail To: Howard W. Sams & Co.. Inc,,

| IN 46206
|

‘ Amountoforder §
|

|

|

|

|

|

4300 W. 62nd St., PO. Box 7092, Indianapolis,
Quantity
Add local sales tax where applicable $

|

|

|

|

|

|

Add handiing costs $_2:00 : |
Totalamountoforder $ |
I

|

|

|

[1 payment Enclosed [ Check Money Order [] Visa [] MasterCard Interbank No.

Account No Expiration Date

Name (print) p—
Signature

Address

City State Zip

Call Toll-Free 1-800-428-3696 for the name of your local Sams Book outlet or to order by phone. Offer
Good in U.S.A. only. Offer expires 2/28/82. Book also available through most Alpine car audio dealers. AD121

CIRCLE NO. 49 ON FREE INFORMATION CARD
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component failure to pc board damage
and quality of the carrying handle.
Copies of UL 1244 are available from
the Underwriters Laboratories, Inc.)

The most obvious mechanical change
in the 260 Model 7 is the use of recessed
front-panel test-lead connectors, and the
safety tips on the test leads to complete-
ly eliminate any chance of shock hazard
to the user. A TRANSIT position on the
polarity selector switch protects the me-
ter from damage during transportation.
The other change is the relocation of the
fuse into the easy-to-open rear battery
compartment.

The high-impact phenolic case is 512~
W X 77 H X 3%” D, and has heavy
reinforced walls for maximum durabili-
ty and circuit protection. The instru-
ment weighs three pounds. Optional ac-
cessories include a temperature probe;
S-, 10-, and 40-kV probes; 5- and 10-kV
ac probes; a low-power ohms probe; a
series of test leads with various tips; a
line splitter; and a series of carrying
cases, including one with test-lead stor-
age space. Suggested retail price for the
basic Model 7 is $103. With all options
taken, the price is $168.

General Description. The Series 7 is
provided with eight deeply recessed test-
lead connectors—CcOMMON (—), +
OUTPUT. 1000V AC/DC. + [0A. +50uA/250MV,
+1V. AND —10A. There are three operat-
ing controls. One selects from AC. —DC.
+bC. and ofF. which also provides the
TRANSIT position. The second is a 12-
position rotary selector switch which

permits selection between 500V/1000V.
250V. S0V /uA. 10V. 2.5V/1V. SOOMA. 100MA.
IOMA/AMPS, IMA. RXI. RX100. and

RX10.000. The last control is the ZERO
OHMS meter adjustment. The meter is
provided with its own zero adjust screw-
driver control. The taut-band meter is
412" wide and contains five color-coded
4.2” scales. Meter protection is provided
by a varistor circuit.

Each color-coded, 48" test lead has
molded one-piece “‘elbows” for connec-
tion to the meter input terminals, and
slip-proof barriers at the test probe end.
Each test probe is threaded to accept
screw-on, fully insulated, and color-
coded alligator clips. Rubber bumpers
on the underside of the meter eliminate
sliding on the work surface, while the
Adjust-A-View carrying handle doubles
as a tilt stand.

The manufacturers specifications are
shown in the Table.

Comments. The Model 260 Series 7
was checked by the Lockheed Electron-
ics Instrumentation Measurement Lab-
oratory (Plainfield, NJ) against stan-
dards traceable to the National Bureau

POPULAR ELECTRONICS


www.americanradiohistory.com

»
I |
[} []
I
]
-
- - -
- 0
OR ADDITIONA
UF CIN
» AD - -
= -
A BOU U
L DR 2 . .
D Re 0 b on Bo
Re O
e Requlated P Board
p Portable Compute
- O a O o o a O
5 Cassette erface
D eque ete odule
D 0 Low O ete odule
D 8 3 e ope plexe
D 8 Capa a e ete odule
D 0 eque e
D & D A Designe
D B Powe pply Adapte
D 6 ple Powe pply Barga
D O enerato
) 4 P e Generato
Proio-Board Solderle Breadboard
& 0g onito
e |[dea Box & Accessorie
3 O 0SCope
00 ersa O e e
pie entor & Q ockets & B D
001 650 eque 0 8
00 O enerato
001 P e (Generato
40 eque andard
001 Digita apacitance Mete
3 0 Handheld eque 0 e
oto D e D
o Ne
o 2 O ; ard are
B-203, PB-203AK & PB A Powered
Proto-Board
eadboard
& ogic Probe

& ogic Ana e
obe Accessorie
0 ote
e 3 and Held Mete
Alb B al Libra electio
0 eque o 2
0 A 0, D Accessorie
ardware and ase
PA A pecial Designe
emplate offe omer endorseme
d orde ormatio

OCTOBER 1981

fest equipment

DC Volts

Accuracy: *2% full scale
Sensitivity: 20,000 ohms/volt
AC Voits

Accuracy: =+ 3% full scale
Sensitivity: 5000 ohms/ voit

50 volts

Output

Limited to 350 voits dc.
DC Current

Meter Scale
4.2 inches
Decibels
Range: —20 to + 50 dB

Size:
517 X 77 X 318", weight 3 Ib
Accessories

fuses, manual

&

r MANUFACTURERS SPECIFICATIONS

Ranges: 250 mV, 1, 2.5, 10, 50, 250, 500, 1000 voits

Ranges: 2.5, 10, 50, 250, 500, 1000 volts

Freq. Response (3 dB): 2.5 /10 volts =100 kHz
= 60 kHz

250 voits
500 volts = 6.5 kHz

0.1-uF capacitor in series with all ac voltages through 250 volts.

Ranges: 50 pA, 1, 10, 100, 500-mA, 10 amperes
Accuracy: 50 uA = +1.5% full scale; 1 mA to 10A = + 2% fult

scale
Voltage Drop: less than 500 mV (10-A range not fused)
AC Current:
Up to 250 A with optional Amp-Clamp Model 150
Resistance
Ranges: Rx1 (2 k) Rx100 (200 kQ) Rx10,000 (20 MQ)
Center: 12 Q 1.2 kQ 120 kQ
Voltage: 15V 1.5V 9V
Short Circuit
Current: 125 mA 1.25 mA 75 puA
Accuracy: +2.5° arc +2° arc +2° arc

Reference: O dB = 1 mW across 600 ohms

Furnished: 4’ test lead set with tip/alligator clip, batteries,

Optional: Deluxe case, vinyl case, drop front hard case, 5-10-kV ac
probes, 5-10-40-kV dc probes, low power ohms probe,
Amp-Clamp, line splitter.

\

= 20 kHz

4

of Standards. After the tests, the IML
issued a certificate testifying that the
Model 260 Series 7 met or exceeded the
manufacturer’s published specifications
in all respects.

Having used a Model 260 for many
years, we found the Series 7 to be an old
friend. Like its well-known predecessors,
it has the appearance of a rugged, long-
lived instrument. Unlike them and some
“modern” digital instruments, however,
the Series 7 is safe with high voltages.

In actual use, the instrument per-
formed very well. lts analog nature
makes it excellent for tuning variable
circuits, since trends can be rapidly
spotted and pinpointed when aligning
for dips or peaks. (This is somewhat
hard to do with digital instruments.)
The ranges are more than sufficient for
just about every bench and field use.

One special value of the Model 260
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came to light in the field when the bat-
tery in our portable DMM went down.
True to Murphy’s Law, we did not have
a spare, and the local shops were closed.
By luck, we had the Model 260 in the
car. Realizing that it had no electronic
elements, and even if its battery went
down, all we would lose was the resist-
ance function, we grabbed the “old-
fashioned™ analog meter and completed
the job.

Despite the presence of several digital
multimeters on our bench, the Model
260 saw a lot of service—at first out of
curiosity, and then because it easily held
its own. Reading the meter requires
careful attention to the five color-coded
scales, but you soon get used toit. This is
one portable multimeter than can out-
live the user. when given reasonable
care.—Les Solomon

CIRCLE NO. 104 ON FREE INFORMATION CARD
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N Part 1 of this series, we discussed

the basic features of a central pro-
cessing system, using the 8080 as an
example. Included were descriptions of
how such features as the memory,
input/output devices, and programming
work. Now we will examine how to
design a CPU module based on the
8080. The schematic of such a module is
shown in Figs. 5 through 7.

In the design of this module, one of
the objectives was to keep it as simple as
possible while retaining versatility in in-
terfacing and expansion. The module
incorporates 1K bytes (1024) of RAM
and 2K bytes of EPROM (erasable pro-
grammable read only memory) which
should be ample memory for most control
applications.

Most of the signals found in the CPU
module are available at the Bus Inter-
face of Fig. 7. The others, denoted by an
asterisk, are for interfacing the CPU
module to a Program Development
board that is to be presented in Part 3 of
the series. These signals will otherwise
normally be of no concern and should be
left open-circuited.

Circuit Description. The 8080 micro-
processor, (/CI of Fig. 5) initiates and
directs all operations between itself, the
memory, and the I/O units. Crystal-
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WITH THE

8080 MICROPROCESSOR

Part 2: The CPUModule

controlled clock generator /C3 provides
two nonoverlapping clock phases (¢l
and ¢2) derived from the 18-MHz crys-
tal. The clock also generates a status
strobe, STSTB, at pin 7 for use in IC2 to
provide the control bus signals. Other
functions of /C3 include providing a
synchronized RESET signal (pin 1) to ICI
in response to an external asynchronous
RESIN signal (pin 2) and a synchronized
READY signal (pin 4) in response to an
external RDYIN signal (pin 3). The net-
work consisting of R/ and C/ provides a
power-on-reset to [CI through IC3
when the module is powered up. Pro-
gram execution begins immediately at
memory location zero after power-up
(unless the RDYIN input is low, in which
case the CPU remains idle after reset
until it is brought high). The RUN status
of the CPU is indicated by LEDI.
Besides generating the control bus sig-
nals, /C2 buffers the bidirectional data
bus. The need for a separate negative
power supply is obviated by /C4, which
generates —5 V from the +5-V supply.

The microprocessor operating pro-
gram is stored in EPROM /C5 of Fig. 6.
Pin 8 of IC10A is low for all addresses
between hexadecimal 0000 and O7FF,
which “turns on” I/CS5. This corresponds
to 2048 unique memory locations, which
is exactly the number of bytes of memory

www americanradiohistorvy com

A practical system
and how to connect it
to the outside world

in IC5. The eight outputs (constituting
one byte) of ICS5 are logically connected
to the data bus when the output enable,
OE, on pin 20 is driven low by the control
bus signal MEMR from pin 24 of /C2.
When asserted, this signal is the CPU’s
way of notifying the system that it is
ready to accept a byte of information
from memory. Inputs AO through A10
of IC5 determine which of the 2048
internal bytes will be presented at its
outputs (when enabled).

System RAM is formed by /C7 and
IC8 (Fig. 6) and its operation is similar
to that of EPROM J/C5. The RAM does
not normally contain the CPU’s pro-
gram since, unlike an EPROM, it is
volatile in nature. That is, the RAM
powers up into a random logic state,
which is of no value to the CPU. Howev-
er, the RAM may be used as a tempora-
ry data “scratchpad™ since CPU data
may be readily stored in it and retrieved
later. The Stack area for the CPU will
exist somewhere in the RAM.

Pin 11 of ICI0C is low for all memory
read and write operations between ad-
dresses 0800 and OBFF (1024 unique
locations), which “turns on” the RAM,
containing 1024 bytes of memory. The
difference in operation between the
EPROM and the RAM is in the write-
enable, WE, input at pins 10 of /C7 and
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8080 microprocessor

IC8. The state of this input determines
the mode of operation of the RAM (read
or write) when it is being accessed by
the CPU (that is, when pin 11 of ICI10C
is low). When the write-enable input is
high, the 1/O lines of /C7 and IC8 are in
the output mode and operation is similar
to that of the EPROM. When low, the
1/0 lines are in the input mode and data
on the data bus is stored in the
addressed memory location. Note that
the control bus signal MEMW at pin 26 of
IC2 drives the write-enable input of IC7
and IC8. (The assertion of MEMW tells
the memory that the CPU is attempting
to write data into it, from the data bus).
Inputs AO through A9 determine which
of the 1024 internal memory bytes will
be read from or written into. The high-
order bits of the address bus, which con-
trol the selection of ICS, IC7, and IC8,
are decoded by IC9 and ICI0.

Ins and Outs of the CPU Module.
Now that we have the basic CPU mod-
ule, how do we enable it to communicate
with the outside world? Suppose we
want to monitor temperatures from sen-
sors installed in various rooms of a
house. How would we go about connect-
ing the temperature sensors to the
CPU? Or, suppose we want an alarm to
sound if a forced entry is detected in the

PARTS LIST

C1,C2,C3—10-uF, 10-V tantalum capaci-
tor

C4,C5—2.2-4F, 15-V tantalum capacitor

D1—Germanium diode (1N270 or similar)

IC1—8080A microprocessor

IC2—8228 system controlier

IC3—8224 clock generator and driver

IC4—ICL7660 voltage inverter

IC5—2716 EPROM

IC6—74LS368 hex inverting tri-state bus
driver

IC7,IC8—2114L 1024x4 RAM

IC9—74LS33 quad 2-input NOR buffer

IC10—74LS00 quad 2-input NAND

IC11,IC12—74LS244 noninverting tri-state
buffer

LED1—Red light emitting diode

P1,P2,P3—16-pin DIP socket

Q1—2N2907 or 2N3906 transistor

R1—10-kQ, “s-W 10% resistor

R2—330-Q, v4-W, 10% resistor

R3—20-kQ, v4-W, 10% resistor

R4,R5,R6,R11—3.3-Q, Y4-W, 10% resistor

R7—1-kQ, V4-W, 10% resistor

R8,R9,R10—39-kQ, Y4-W, 10% resistor

XTAL—18.000-MHz quartz crystal (Crys-
tek CY 19A or similar

Misc.—Sockets for ICs (must be provided
for IC5), perf or pc board, 0.01-uF disc
ceramic bypass capacitors distributed
near ICs, +5-V, 500-mA and 12-V, 60-
mA power supplies, wire-wrap wire or
solder, etc.
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house. How is the alarm told to sound
when the system detects an intruder?
These are examples of the type of prob-
lem we’ll be investigating—how to inter-
face a digital computer to an analog
world. We will approach it in a general-
ized manner so that a neophyte can
design interfaces for his applications.

Once we learn how to interface exter-
nal devices to the CPU module and how
to program the module, applications will
be limited only by the experimenter’s
imagination. For instance, once we have
temperature sensors interfaced to the
module it is a simple matter to program
it to detect if the temperature is rising or
falling (and how fast), to sound an
alarm (or take other appropriate action)
if a temperature limit has been ex-
ceeded, to record maximum and mini-
mum temperatures with their corre-
sponding dates and times, etc. The CPU
module could easily handle this task and
at the same time act as watch dog over
the premises. Want to play a game with
the system or have it wake you up in the
morning while it’s finishing brewing a
fresh pot of hot coffee? It’s simply a
matter of connecting the appropriate
peripherals (coffee pot and alarm) and
their interfaces to the CPU module and
plugging an EPROM with an appro-
priate program into the module.

To complete the hardware, let’s look
at how we would go about designing a
parallel output interface. In the follow-
ing discussion, remember 770 W means
that the CPU is “outputting” a data
byte. However, this data byte is present
on the data bus for only about one
microsecond, too short a time for hu-
mans to even notice. One could bring the
RDYIN line low during the output in-
struction’s execution, which would pro-
long the time the output data byte was
available. Since the CPU is stalled as
long as RDYIN is held low, this would
tend to make the CPU very inefficient.
A better method would be to somehow
“snatch’ the byte from the data bus and
store it externally for as long as we
please, while allowing the CPU to hum
along at full speed. Figure 8 shows how
this can be implemented.

Since the 8080 is capable of handling
256 output ports, the interface must
have some means of determining if it is
the one to receive the data byte. The
Output Port Select in Fig. 8 accom-
plishes this by giving a true output for
one unique address out of the 256 possi-
ble I/O port addresses. This circuit may
consist of an 8-input NAND gate, an 8-
bit comparator, or a decoder (1-of-8 or
1-0f-16) chip as shown in Fig. 9. The
selection device used is connected to

,ADDRESS
BUS

CONTROL
Bus

i

10pF

Fig. 5. Schematic of the microprocessor, clock generator (IC3) and control signal generator (1C2).
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DB7
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ROM 9

AID

on 3.3k

3 |L_MEMR 1c2,pIN 24

|2 MEMY rcz.pinzs

Fig. 6. Memory circuits contain the EPROM (IC5) and RAM composed of

either the high- or low-order byte of the
address bus (both of which carry the I/
O port address). We will use the high-
order byte in the examples.

In Fig. 9A, the NAND gate ap-
proach, inverters can be used to create
the desired port address. Here the port
address is E8. The 1-of-8 decoder ap-
proach is shown in Fig. 8B. This method
is particularly attractive when more
than one output port is needed. A 1-of-
16 decoder can be used when working
with more address lines. The comparator
approach, Fig. 8C, uses exclusive-NOR
gates whose output goes high only when
the same logic signal is applied to both
inputs. By using open-collector gates as
shown here, the outputs may be hard-
wired together (wire ANDed) so as to
produce a high output only when all the
gate outputs are high. Using jumpers,
port addresses are easily changed.

We now know how to determine who
the CPU is communicating with, but
now how do we actually “store’ the out-
put data byte? It just so happens (by no
coincidence) that 770 W goes true (low)
shortly after the output data has had
time to stabilize on the data bus, and
goes false (high) just before the data
byte disappears. This translates to a
low-going pulse on the order of halif a
microsecond in length, which is suitable
for most digital IC’s. By using this pulse

OCTOBER 1981

IC7 and IC8. Control logic is in IC9 and IC10.

to clock a latch (a temporary storage
register), we will have succeeded in
snatching and storing this data byte.

The AND gate in Fig. 8 tells the out-
put latch to latch the contents of the
data bus (which contains the data byte)
at the proper time only when the CPU is
making reference (outputting) to that
particular latch (output port number).
The eight outputs of the latch hold the
data byte, which may be used for driving
LED’s, a printer, or turning on the cof-
fee pot. One of the outputs may be con-
nected to a relay or SCR to turn on the
coffee pot, another output may drive an
alarm, while yet another may turn on an
air conditioner (via a relay, or SCR of
course). It is evident from these exam-
ples that one output port can control a
variety of peripherals by selectively set-
ting and clearing the appropriate control
bits at the latch output. This is easily
done in the computer’s program, which
will be discussed in Part 3.

A parallel input interface is almost
identical to a parallel output interface.
The only difference is the direction of
flow on the data bus. During the execu-
tion of an ‘‘input” instruction a ‘“win-
dow” of only about half a microsecond
exists in which input data can be placed
on the data bus. This cannot be done at
any other time or conflict may occur,
resulting in a system *“‘crash.”
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It is therefore essential that the input
data be gated onto the data bus at the
proper time. Fortunately, this strict tim-
ing requirement can be easily satisfied
by use of the CPU generated T/OR sig-
nal. As the CPU executes an input
instruction, it generates T/OR to inform
external logic that input data can be
placed on the data bus. This signal is
usually AND’ed with an “Input Port
Select™ signal which is then connected
to the enable input of three-state buffers
as shown in Fig. 10. Note the similarity
to the parallel output interface (Fig. 8).
During the final execution phase of an
input instruction (when T/OR is active),
the input data is “latched” inside the
CPU (transferred to the accumulator);
therefore an external latch is not
required as in the output interface.

In the I/O port decoder examples of
Fig. 9 , the address bus (A8-A1S5) in
itself does not tell us whether we are ref-
erencing a memory location, an input
port, or an output port. Consequently ,
the Port Select signal will be true when-
ever the high-order byte of the address
bus contains E8 (E8 through EF in Fig.
9B), regardless of the type of reference
being made. This “ambiguity” may be
put to advantage because it then makes
it possible to use an Output Port Select
signal also as an Input Port Select sig-
nal. In other words, the Port Selects for

83


www.americanradiohistory.com

8080 microprocessor

Fig. 7. Bus Interface for the
CPU module shows connections
to the outside world.

Signals marked with an
asterisk are for

interfacing the CPU module

to a Program Development-
Debugging board to be
described in Part 3.

FROM
Ict

Fig. 8 and Fig. 10 may share the same
Port Select circuit. (The control bus
resolves this ambiguity by specifying the
type of reference the address bus is mak-
ing.) If the input and output port num-
bers are not equal, then two separate
Port Select circuits will be required. The

DB7

PIN 4

Q @

RO NCNORONORC)

conrol bus signals T/OR and 1/0 W differ-
entiate the input and output operations,
as may be observed by comparing Figs.
8 and 10.

Figure 11A shows an output latch.
The CPU data bus is connected to an
octal latch which is clocked by the coin-
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cidence of Port Select and 1/O Write
signals. The latch outputs can be used to
drive relays, LEDs, a printer, D/A con-
verter, etc. The latch is cleared when
the CPU is reset. In the typical parallel
input interface circuit shown in Fig.
11B, data is buffered via the three-state
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a NAND gate; (B) with a 1-of-8 a8 2 H—cr
decoder; and (C) with a comparator.
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Fig. 10. Block diagram of
parallel input interface
using three-state buffers.
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device to allow the data to be gated onto
the data bus at the proper time. The
Port Select signal can be derived from
any of the previously discussed Port
Select circuits. The input and output
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F W W -

Fig. 14. Use of the CPU module
as a digital audio delay line.

interfaces can share the same Port Se-
lect circuit if their port numbers are
equal.

Note the similarity between MEMR
and T/OR and also MEMW and /O0W. In

fact, the only reason the CPU generates
T/O0R and 170 W for input and output is to
islolate memory from the 1/0 ports (by
using the 8080 input and output instruc-
tions). Since the 1/O structure may be
viewed as an array of 256 single-byte
memory locations (and therefore read
and written), there is really no reason
why MEMR and MEMW cannot also be
used for I/O. An1/O of this type is called
memory-mapped 1/O (as compared to
isolated I/O where the input and output
instructions are exclusively used for in-
put and output). If the full 8080 address
space (64K bytes) is not used by memo-
ry, then memory-mapped I/O can be
implementd.

Let’s assume, for example, that we
will never use any memory locations
above hexadecimal address 7FFF. If we
gate address bus bit A15 (which goes
high for all address locations above
7FFF) with the MEMR and MEMW sig-
nals (Fig. 12), we may address up to
32,768 (2'3) input and 32,768 output
devices! These new 1/O control sig-
nals—T1/0 R (MM) (mm=memory map-
ped) and 170 W (MM)—connect in exactly
the same manner as the isolated control
signals 7O R and /0 W. The address bus
now activates memory if A15 is a logic 0
and activates I/O if A15 is a logic 1. The
I/O devices are still considered ad-
dressed ports, but instead of the accu-
mulator being the only transfer medium,
any of the 8080 registers can be used.
All of the 8080 instructions that operate
on memory locations can also be used in
memory-mapped 1/0. So by allocating
an area of memory address space as I/
O, we can create many new 1/O “in-
structions” in the 8080 instruction set.

Some Applications. Note that data
to be input in Fig. 11B must be in digital
form. However, very few things in our
world are digital in nature; they usually
appear in analog form (voltages, cur-
rents, temperatures, sound waves, etc.).
It is therefore inevitable that more cir-
cuitry will be required to complete the
input interface. Before we discuss some
typical exampies, let’s introduce the key
element to be used—the analog-to-digi-
tal (A/D ) converter.

The A/D converter is a versatile
device widely used in computer applica-
tions. Its function is just what its name
implies: to convert an analog (real-
world) signal into digital form. A typical
8-bit A/D might accept an analog input
voltage between 0 and + 2 volts and rep-
resent this voltage by an 8-bit number at
its output. In this case, an input voltage
of +2 V would be represented by 255
(hexadecimal FF) at the output, 0 V by
0, +1 V by 127 (hexadecimal 7F), etc.
The process of converting an analog sig-
nal to a digital number is called quanti-
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8080 microprocessor

Fig. 15. A speech recognition system in which
A/D conversion is used in a sampling process.

zation, and a variety of devices is avail-
able to perform this operation.

Since a typical A/D converter gener-
ally operates only over a small range of
input voltages, what if we want to quan-
tize a signal that varies from —10V to 0
V, and the A/D can only convert volt-
ages in the range of 0 to +2 volts? Fig-
ure 13 illustrates one possible solution.
In this circuit, an input of —10 V will
produce 255 (hex FF) at the A/D con-
verter output. The process of condition-
ing an analog signal in order that it may
be presented to an A/D in its operating
range is called scaling. Note that if we
built a variety of scaling circuits (to
handle a wide range of input voltages)
we would have the makings of a digital
voltmeter. If we also converted currents
and resistances into voltages within the
range of the A/D, we might make our
CPU function as a DMM, simply by
connecting the A/D converter output to
a parallel input port and writing a suit-
able program.

By connecting a digital-to-analog con-
verter (D/A) to a parallel output port,
we provide many more applications of
the CPU module. For example, the
module can be used as a digital audio
delay line (Fig. 14) by “shifting” the
quantized signal through the CPU’s
RAM. By varying the amount of de-
layed signal that is recombined with the
original undelayed signal (either exter-
nally or in the CPU), and by varying the
delay time, the CPU can create the
effects of flanging, echo, phase shifting,
compression (sustain), vibrato, harmon-
izing, etc. The delay time is easily con-
trolled in the CPU’s program by varying
the rate at which the quantized music
samples are shifted through the CPU’s
RAM. All of the signal characteris-
tics—amplitude, frequency, and

-v
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T
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Vout

150 — 900 Hz

phase—can be easily manipulated once
the quantized signal is in the CPU’s
memory. The real beauty of this ap-
proach is that all of the effects can be
implemented with the same piece of
hardware. Each special effect can be
represented by a program routine in the
CPU’s EPROM memory, which is indi-
vidually *called into action” via
switches from an input port (or other
means).

Another application of the A/D con-
verter is in speech recognition. As shown
in Fig. 15, bandpass filters are connect-
ed between a microphone and the A/D
converter, a suitable speech-recognition
program can be written to control vari-
ous output devices (lights, locks, heat-
ers, etc.) upon receipt of specific verbal
commands. The peak detectors at the
bandpass filter outputs have a suffi-
ciently long time constant to act as
“time-averagers.” The dc voltage at the
peak detector outputs are proportional
to the amount of energy present in the
speech waveform within the passband of
the respective bandpass filters. By peri-
odically sampling the peak detectors,
the CPU can identify (“‘recognize’)
words and phrases in any language by
way of comparison methods. The A/D
converts the detector voltages into digi-
tal form for the CPU via an analog mul-
tiplexer. The output port of the CPU
determines which peak detector is sam-
pled. The six unused bits can be used to
control external devices in response to
verbal commands.

Let us look at one last way in which
our CPU module can be put to use. Sup-
pose we desire to build a digital ther-
mometer using an A/D and the CPU
module, How do we convert tempera-
ture to a suitable voltage? There are a
wide variety of temperature transducers

APPROXIMATED

Fig. 16. A simple temperature
transducer circuit (A); an ideal
thermistor output characteristic

| (B); and how an actual curve

i is sampled to make a calibration
a curve to be stored in the CPU.
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available, the price of which seems to be
proportional to the precision desired.
But by taking advantage of the CPU’s
ability to manipulate data, we may em-
ploy a very inexpensive device as the
transducer.

A very basic temperature transducer
circuit is shown in Fig. 16A. The trans-
ducing element is an inexpensive ther-
mistor that is by no means the most
accurate or linear temperature trans-
ducer. But, by taking a sufficient num-
ber of calibration points (the number
depending upon the linearity of the ther-
mistor used), a high degree of accuracy
can be obtained. Figure 16B illustrates
the ideal output voltage/temperature
transfer curve, which is a straight line.
A real physical thermistor however will
produce a curve that may be very irreg-
ular in shape, instead of a straight line.
If calibration points are taken at regular
intervals along the thermistor’s curve,
that is, if output voltages are measured
for various known temperatures, a *“*cali-
bration correction table” can be created
for the thermistor. Stored in the CPU’s
memory, this table can be used to meas-
ure other temperatures accurately by
methods of approximation. As shown in
Fig. 16C, consider point x between two
calibration points a and 4. The unknown
temperature Tx may be approximated
by Tx = Ta + AT where AT =~ mAV,
with m being the slope of the line inter-
secting points a and b. Then Tx ~ Ta +
mAV= Ta + [(Tb — Ta)/(Vb—Va)]
AV. Assume calibration points have
been taken every 0.1 V along the hori-
zontal axis. Then Vb — Va = 0.1 V.
Thus, Tx = Ta + [10(Tb — Ta)] (Vx
— Va), where the parameters Ta, Tb,
and Va were determined during the cali-
bration process. With the above formula
and calibration parameters in the CPU’s
memory, Tx can be calculated for any
Vx from the transducer. Note that the
more calibration points taken, the more
accurate is the approximation.

We have now covered the important
aspects of interfacing and some applica-
tions. Part 3 of this series will introduce
us to programming the CPU module in
its machine language. Also included will
be the details of building and using the
Program Development board. &

POPULAR ELECTRONICS
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AUDIO LEVEL

Ve TER

BY JOSEPH M. GORIN

USEFUL IN:
@ tape recording

@ checking broadcast modulation
® balancing channels
@ monitoring power amplifiers

NOWING the signal levels at

which a piece of audio equip-
ment is operating, is often necessary
to avoid distortion. In tape recording,
for example, the third-harmonic dis-
tortion increases quite rapidly above a
certain threshold; and when tape satu-
ration is reached, increasing input lev-
els can cause decreasing output levels.
At the same time, the recording
should be made at as high a level as
possible to keep the signal well above
the inherent tape noise.

In power amplifiers, significant dis-
tortion is created when the output is
driven beyond its maximum level. A
process called “clipping” takes place,
which flattens the top of the wave-
form. Although clipping usually is in-
duced by low-frequency fundamental
tones, the waveform contains appre-
ciable high-frequency energy that is
potentially dangerous to tweeters.

In either of these cases, a level
meter would be of great help. Since

the distortion is predominantly due to
the largest signals encountered (be-
cause of the rapidly rising character-
istic of the distortion VS level rela-
tionship), a peak-responding charac-
teristic is desirable in a meter. Me-
chanical meters, due to the inertia of
the pointer, do not respond rapidly
enough to track peak levels, unless
they have electronic circuits that hold
the peaks. An unassisted mechanical
meter is termed ‘‘average-respond-
ing” because its deflection shows the
average of the absolute value of the
signal. If all music had similar proper-
ties, this would be acceptable; but, in
fact, the peak-to-average ratio can be
anything from a few dB (as in com-
pressed radio broadcasts) to around
20 dB in some live situations.

Once the peak is captured and held,
we must decide how rapidly to let it
decay. If decay is rapid, the advan-
tages are having a lot of visual motion
in the display, rapid feedback in level

setting, and a good measure of how
much the signal is above the noise
floor at all times. If the decay is slow,
we can look at it within a short time of
hearing a high-level transient and stili
tell how close it was to maximum
without having to keep our eyes glued
to the meter. The meter described
here can read out both short-term
(rapid decay) and long-term (slow de-
cay) peaks on the same display.
Having a dual-speed readout, the
meter can also be used as a modula-
tion analyzer for broadcast signals,
especially FM multiplex. The long-
term peak LED will remain constant
on all stations that employ heavy lim-
iting (which is most stations). If the
long-term peak LED is always signif-
icantly lower on a given station than
most of the other stations, that station
is under-modulating. Looking at both
channels simultaneously lets you see
how well balanced they are. Observ-
ing the spacing between the long-term
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level meter

and short-term peaks for different sta-
tions playing the same kind of music,
and for records and tapes, lets you see
the relative amount of compression
being used by the stations.

Circuit Operation. Since both
channels are the same, only the right
channel i1s shown in the schematic in
Fig. 1. Parts numbers for the left
channel are the same but in the 100
series—that is, R/ in the right channel
becomes R/0/ in the left channel.
Switch S/ (common to both chan-
nels), selects either the speaker level
signal (LoAD IN), attenuated by R/S5
and RI/7, or the LINE IN signal,
applied to J/. Resistor RI7 is selected
in accordance with the Parts List.
Resistor RI6 prevents undesired
ground loops that can produce oscilla-

of the load input should be connected
to the “hot” output of the amplifier
being used, and the LO to ground.

In LINE operation, /C/ amplifies the
input signal level and provides a low
driving impedance for the following
peak detectors. The line input can be
obtained from the Tape Record or
Tape Out terminals of an amplifier.
From S/, the input is fed to the fast
peak detectors /C2A4 (negative) and
IC2B (positive).

When a positive peak occurs, it is
coupled via R4 to IC2B. This causes
the JC2B output (pin 4) to go high,
turning on @/, and rapidly charging
C3 until its voltage equals the input
voltage to /C2B.

For negative peaks, /C2A4 operates
Q2 tocharge C3 until the output is the
opposite of the applied input voltage

R7). When this signal is lower than
recent peaks, C3 is discharged
through R9. Buffer /C2D has a gain
of +1, a high input impedance to pre-
vent loading of C3, and a low output
impedance.

Op amp IC2C and its associated
circuit forms a slow-release peak de-
tector charging C5. On the positive
peaks, (negative peaks have been
made positive by the fast detector),
C5 is charged via D5, while resistor
R12 provides a slow discharge path.

Before we discuss the LED drivers
as shown in Fig. 2, let us take a look at
the power supply shown in Fig. 3.
Transformer 7T/ is a wall-socket
mounted source that connects via
POWER switch §2 to the bridge rectifi-
er formed by D20/ through D204.
Using C202 as a filter, this supply

tion in some amplifiers. The A7 side (actually until V, = —V, x R&8/ delivers about 9 volts. Diodes D205
ICH, LM35BN c2
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Fig. 1. Schematic diagram of one channel of the level meter.
PARTS LIST Q1, Q101, Q2, Q102, Q201 —2N4401 or S1, S2—Dpdt miniature toggle switch

C1, C101, C5, C105—10-uF, 25-V alumi-
num electrolytic

C2, C102, C4, C104, C205, C206, C207,
C208—0.001-uF polyester film capaci-
tor

C3, C103— 1-uF, 16-V tantalum electrolyt-
ic

C201, C211—0.1-uF ceramic disc capaci-
tor

C202, C203, C204,—220-uF, 16-V alumi-
num electrolytic

C209, C210—3.3-uF aluminum electrolyt-
ic

D1, D101, D2, D102, D3, D103, D4, D104,
D5, D105, D209— 1N4148 switching
diode

D201 through D208 — 1N4001 rectifier

IC1—LM358N dual op amp

IC2, IC3—RC4136 quad op amp

IC4—CD4052 analog multiplexer

IC5, IC6—LM3915 LED bar-graph IC

2N2222 npn transistor

R1, R101—50-k§} potentiometer

R2, R102—33-k{}, V4-W, 5% resistor

R3, R103, R202—3.3-k{, Va-W, 5% resis-
tor

R4, RS, R6, R104, R105, R106, R11, R111,
R201, R203, R204, R205, —68-k(2, Va-W,
5% resistor

R7, R107, R8, R108, R15, R115— 10-k{2,
Va-W, 1% resistor

R9, R109—56-k2, a-W, 5% resistor

R10, R110— 10-Q), Va-W, 5% resistor

R12, R112—560-k2, Va-W, 5% resistor

R13, R113—4.7-MQ, V4-W, 5% resistor

R14, R114, R16, R116—100-Q, "a-W, 5%
resistor

R17, R117—For 50 W at 8Q, 1.27-kQ, 1%,
for 100 W at 812, 845-(2, 1%; for 200 W at
81, 562-Q, 1% resistor

R206, R207, R208—4.7-k2, Va-W, 5% re-
sistor

R209— 120-(2, Va-W, 5% resistor

S3, S4-—Sp3t slide switch

T1—7.2-V, 200-mA wall-plug transformer
(Dormeyer PS14206 or similar)

Misc.—Terminal blocks, mounting hard-
ware, wire, solder, etc.

Note: Except for switches, ICs, and trans-
former, items in 1-100 series are for right
channel, 100-200 are for left channel,
200-up are for both. The following is
available from Symmetric Sound Sys-
tems, 912 Knobcone Pl., Loveland, CO
80537: complete kit with cabinet with
unfinished walnut end panels, Model
#PLM-2, at $75.00. Also available
from the same source; pc boards and
all board-mounted parts, #PLM-2B, at
$45.00; pc boards #PLM-2PC, at $10
(not available after 6,/30/82). All
prices inciude shipping on prepaid or-
ders in U.S. Canadians, please add $5
shipping and handling (except PLM-
2PC). Add $1.00, plus shipping, for

J1,J101—phono jack R210, R213, R214—560-Q, Va-W, 5% re- charge-card orders. Colorado resi-
LED201 through LED228—Red T-1%4 sistor dents, add 3% sales tax.
light emitting diode (high efficiency) R211, R212—300-(, Ya-W, 5% resistor
88 POPULAR ELECTRONICS
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and D206, in conjunction with C203
and C204, form a voltage doubler to
generate the —8 V for the op amps.

On the ac power-line half cycles
when the anode of D208 is positive,
this diode is forward-biased to power
the left-channel LED bank formed by
LEDZ215 through LED228. The right
channel LEDs are off. On the other
half cycle, the right-channel LED
bank formed by LED20! through

LED2!4 is powered via D207, while
the left channel LEDs are off. During
this half cycle, transistor Q20! is
turned on (via R202) producing a
high-to-low transition at its collector.
This 60-Hz pulse is applied to /C4 as
shown in Fig. 2. This switching action
alternates the LEDs at a rate fast
enough to make both banks appear to
light up at the same time. This
approach allows use of the same LED

switching circuitry, saving compo-
nents and money.

Since /CS5 and /C6 have their asso-
ciated LEDs switched at a 60-Hz
rate, the inputs to these 1Cs should
also be switched at 60 Hz. Dual-ana-
log switch /C4 is a two-pole, four-
position electronic switch with the
“rotors” at pins 3 and 13. The signal
at pin 9 determines whether a slow or
fast input is selected, while the input
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drives the pin-9 input via the phase
shifter composed of R203 through
R205 and C205 through C207. This
causes the circuit to oscillate, there-
fore in this position of $3, the input to
the LED drivers oscillates between
fast and slow at a few kHz, while also
oscillating between right and left at
60 Hz via pin 10.
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level meter

Switch S4 determines the DISPLAY
TyPE. In the BAR mode, it connects pin
9 of IC5 and IC6 to the positive sup-
ply to cause the drivers to display a
bar graph. When S4 is in the por
position, diode D209 and R207/R208
keep pin 9 about 0.6 volt below the
positive supply, forcing IC5 and IC6
to display a single LED at a time in a
moving-dot display. When S4 and S3
are both in the BOTH position, an
interesting display results. Pin 13 of
IC4 will have a square wave of a few
kHz on it, and on the rising edge of
this waveform, when the input to /C5
and /C6 is changing from the fast to
slow peak detector, the positive pulse
is coupled to pin 9 of both /C5 and
I1C6 via R206 and C208. This places
the LED drivers in the BAR mode;
and, when C208 charges, the voltage
at pin 9 places the drivers in the pot
mode. The visible result is a bright dot
in the position of the fast input and
another for the slow input. There will
be a dim bar from the left end of the
display to the slow LED. A bright dot
makes it easier to watch the fast-
decay signal; but in a dimly lit room,
only the motion is visible, not its abso-
lute position. The dim bar of the BoTH
mode provides an excellent display
with high readability.

Construction. Although the pc
board shown in Fig. 4 simplifies con-
struction, point-to-point wiring can be
used. If you elect to go this route, keep
the leads to the LEDs short.

Note that two pc boards are shown
in Fig. 4, one for the control circuit,
and the other for the LEDs. There is a
space between the top three LEDs
and the others to make the display
better for distance reading when it is
wndicating near the peak levels.

After selecting a suitable enclosure,
mount the main pc board on spacers,
and the LED board as desired on the
front panel. The various off-board
components (J/, RI, the LOAD IN con-
nector, R15,R16, R17,and S, power
on/off switch S2, and $3 and S4) are
mounted as desired on the front and
rear panel. Drill a hole, and use a
grommet to allow the power cord from
wall-mounted 7'/ to enter the enclo-
sure. Use suitable markings to identi-
fy each front-panel item.

Calibration. The LOAD IN terminals
are for speaker-level signals. Select
R17 and R!17 in accordance with the
Parts List. For example, if you are
using a 50-watt amplifier, R/7 will be
1.27 kQ. This will allow a peak signal
as large as a sine wave that will put 50
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Flg. 4. Foil pattern (top) and component layout for
the pc board, which is in two parts for control circuit and display.

watts into an 8-ohm load to light the
0-dB LED. In this case, the +3-dB
LED will be the equivalent of 100
watts, and the —3-dB LED will equal
25 watts, etc.

For power levels not in the Parts
List, RI7 = 5 k@2 X (X/1-X) where
X = 4.083 volts divided by the square
root of the power in watts times the
impedance in ohms. Typical error
from this form of calibration is +0.3

www americanradiohistorv com

dB, but it canbe as highas +1.5dB.

There are several ways to calibrate
the input circuit. If R/ and RI0I are
set to the center of their ranges, 0 dB
will correspond to the peak level of a
0.775-volt sine wave. This latter is
0 dBm into 600 ohms, or I mW at 600
ohms impedance. An input of 400 mV
or more can be used to light the 0-dB
LED by adjustment of the calibration
potentiometer.

POPULAR ELECTRONICS
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Internal view of the author’s prototype level meter.

Use. To use the line-level section to
help with tape recording, there are
many different techniques with differ-
ent accuracies and instrumentation
requirements. First, the Audio Level
Meter should be connected after the
record level controls of your tape
deck. This connection can be at an
internal point, or at the output jacks.
We will describe techniques that as-
sume the latter point; note that, if you
have the level adjustments that affect
the outputs, the system will be cali-
brated only for the setting you use
then, so mark that setting.

One technique is to find the signal
level of a 400-Hz tone that results in
3% total harmonic distortion and let
that be the O dB to which you set your
meter. If you only rarely exceed this
peak level during recording, average
distortion will be very low.

Another technique would be to play
FM interstation noise into your tape
deck and adjust the level control to
read —6 dB on the deck’s meters—if
they are of the typical average-
responding type (or 0 dB if they are
peak-responding). Calibrate the Au-
dio Level Meter to 0 dB. The reason
for the 6-dB difference is that noise
has a peak-to-average ratio of about
twice the peak-to-average ratio of sine
waves, for which average-responding
meters are calibrated.

A final technique would be to play a
Dolby reference-level tape and adjust
your meter so that a signal recorded
at a similar level causes the meter to
read —3 dB. With good quality tape,
optimum record level will then be a
setting that allows the 0-dB LED to
light occasionally, and the +3 dB
LED will indicate more than 3% dis-
tortion. With metal particle tape, the
+3-dB light may be allowed to light
occasionally, as metal tape has a little
more headroom with typical musical
signals (and a lot more with treble-
intensive signals that are found in live
music). With poorer quality tapes, try
to have the 0-dB LED light rarely. A
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Dolby reference level tape may be
purchased from Integrex, Box 747,
Havertown, PA 19083, for $9.00 ppd.
(specify reel or cassette).

The Audio Level Meter, with is
simultaneous display of short-term
and long-term true peak levels, will
allow you to set your record levels
more accurately, for the optimum
trade-off between distortion and
noise. It also helps you prevent ampli-
fier clipping and makes for a pretty
visual show! ¢

Auto-Cat™ lets your computer
terminal answer other terminals
over the phone line auromatically.

It’s the deluxe way, for
example, to receive a program
from a friendly computer. Or take
data from any of the information
sources. Then store the informa-
tion in your computer’s memory—
and have it there at your beck and
call—all automatically.

Auto-Cat is a state-of-the-art
originate/auto answer, all digital,
crystal controlled unit with every-
thing in one compact package.

It sits right under your phone.

It’s FCC approved for direct
telephone line connection. You
just take it home and plug it in.

Cost? Less than any other
comparable modem. Under $250.
And it’s from Novation. The
recognized leader in personal

communications.

Auto-Cat™
Novation

Call for details:

(800) 423-5410

In California (213) 996-5060

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops,
Computerland, and your local computer store.

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356
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REJUVENATE DEFUNCT
AUTOMOBILE CLOCKS

Simple timer /driver circuit replaces

troublesome switch contacts

BY ARTHUR V. CLARK

OST automobile clocks are
conventional analog types that
use a mainspring, a gear train, and a
balance-wheel escapement. Their one
ususual feature is that the mainspring
is wound by means of a solenoid. En-
ergizing the solenoid rewinds the
spring sufficiently to run the clock for
60 to 90 seconds. As the mainspring
relaxes, a contact affixed to the wind-
ing-mechanism shaft moves and even-
tually touches a stationary contact on
the clock frame. This completes the
circuit and starts the cycle over again.
Most often, these clocks stop work-
ing because the solenoid-energizing
contacts have failed. The circuit
shown here allows you to rejuvenate
such a clock. It takes over the function
of the failed contacts by having an 1C
timer and a driver transistor periodi-
cally energize the solenoid.

About the Circuit. Timer /C/ op-
erates as an astable multivibrator.

The period of the timer’s square-wave
output is determined by the time con-
stant of the RC network formed by
potentiometer R2, resistors R3 and
R4, and tantalum capacitor C/. The
square-wave’s duty cycle is deter-
mined by the ratio (R, + Ry)/(R,
+ 2Ry). where R, is the total effec-
tive resistance between pins 7 and 8 of
ICI, and Ry is the value of R4.
Capacitor C/ charges through R],
R2, R3, and R4 to a voltage that trig-
gers a comparator inside /C/. During
the charging interval, pin 3 is high
and transistor Q/ is cut off. When the
comparator is triggered, CI dis-
charges through R4 until the voltage
across it decreases to a value that trig-
gers a second comparator in IC/.
During the discharge interval, pin 3 is
low and base current flows in Q/.
While Q/ conducts, the clock’s rewind
solenoid is energized and the clock’s
mainspring is rewound. At the end of
the discharging interval, pin 3 goes

AAAAAAA 1

WA +12v
$  2o00n
o R2Z
T~ M3
c3 3
[[eleIT 2
ql I8
RS2027 rs
- 5 Z 150k
g 3 ’
{ S ICl R4
1icz NEB55V 210k
O.luF
=i 6
e
DI
L] IN40OI 2] !
Kl »
SENGD 335F T~
SOLENOI "
Lo [
[ cLOCK FRAME,

—— CHASSIS GROUND

Schematic diagram of the Car-Clock Rejuvenator. Transistor Q1 periodically
energizes the solenoid that rewinds the car clock's mainspring.

PARTS LIST

C1-—33-uF, 25-V tantalum capacitor

C2—0.1-uF, 25-V disc ceramic capacitor

C3—100-uF, 25-V aluminum electrolytic

D1—1N4001 rectifier

IC1—NES55V timer

K1—Car-clock rewinding solenoid

Q1—Pnp silicon power transistor (Radio
Shack RS2027 or similar)

R1—200-Q, 72-W, 10% resistor

R2—1-MQ, linear-taper potentiometer

R3— 150-k(2, Va-W, 10% resistor

R4—10-k, VY4-W, 10% resistor

R5—510-Q, v2-W, 10% resistor

Misc. —Pc or perf board, IC and transistor
sockets, mica insulator, silicone thermal
compound, heat sink (can be case of car
clock).

high again, Q! cuts off, and the pro-
cess repeats itself. The period of the
output waveform is adjusted via po-
tentiometer R2 to equal that needed
to maintain proper winding of the
clock’s mainspring.

Resistor R/ and capacitor C3 form
a filter that prevents any noise voltage
riding on the vehicle’s positive supply
line from affecting the operation of
ICI. Resistor R3 prevents the timer
IC from latching when the wiper of
R2 is set to the extremity of its travel.
Such a condition could cause transis-
tor Q/ to overheat. The transistor is
protected from the inductive spikes
that appear across the clock’s rewind-
ing solenoid (K/7) by diode D/.

Construction. The circuit can be
assembled on a small pc or perforated
board. If it is made compact, it will
likely fit into the clock case. The origi-
nal solenoid-energizing contacts can
be cut off and discarded. One end of
the solenoid coil should be grounded
to the clock’s frame, and the other end
connected to the collector of Q7 by a
suitable length of hookup wire. The
clock’s original battery terminal pro-
vides a convenient tie-point for this
latter connection.

Sockets should be used for /C/ and
Q!. Also, the transistor should be
heat-sinked. The case of the clock can
serve as the sink, but the transistor
case must be electrically isolated from
it. A preformed mica insulator and
shoulder washers can provide the re-
quired isolation. Be sure to use sili-
cone thermal compound to improve
the bond between the transistor case,
the mica insulator, and the heat sink
or clock case.

Potentiometer R2 can be either a
pc-mount trimmer or a compact,
screwdriver-adjust type. If a trimmer
is used. the circuit board should be
mounted in such a way that the poten-
tiometer can be readily adjusted. If a
screwdriver-adjust potentiometer is
used, it can be mounted on the clock
case so that the adjustment screw
faces outward. In either case, the cir-
cuit and the clock should be tested on
a workbench before adjustment and
installation. When it has been verified
that the circuit is operating correctly,
R2 should be adjusted so that the sole-
noid is energized at the rate needed to
keep the clock mechanism running
smoothly and accurately.

This circuit was originally designed
to rejuvenate the nonreplaceable
clock of a classic automobile. It is
inexpensive enough, however, that it
can be used to put back in working
order a car clock that does not have
such great intrinsic value. Q
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HITACHI DC-15MHz
SINGLE-TRACE PORTABLE
OSCILLOSCOPE AT
THIS LOW, LOW PRICE

8 CHANNEL SCOPE
MULTIPLEXER, DM-12

Convert your stngle channel scope (nto a 4 or 8 channel Instrument; just connect
the DM-12. 8 channet scope multiplexer to your scope, clip the 8 input probes to
the signals you want to view. Simple, easy, fast — can ﬁandle logic level TTL
signals from DC to 3MHz, Features separate spacing and trace amplitude con-
trols and selectable sampling rate — all to Insure easy clear scope display.

Completely
assembled and
tested! Ready
10 use!

(o] [Th]

] amt
- SEAPY IRIILERTS
st

h-..".‘|‘.¥‘... swicies
LT 20

® CAT
Display area

1308UB31 {5-inch. round shape)
8x10div (1 div

) §.5mm)
-—h—l Acceleration potential  Approx. 2kV
.H Intensity modulation Over SVp-p

FILUTR
" ou

w » Vertical defiection
Sensitivty and bandwidth

g1 LT
(LR TR

3d8
3dB

SmVidiv--5V/div = 5%, DC- 15MHz,
1mV/div—1V/div = 6%, DC - 5MHz Typ.
(Using x5 amplitier)

Rise time 24ns
— 8 TTL compatible input channels {1 TTL load per D
ynamic range More than 4div at 15MHz
channet) can drive 50 Dhm scope cable VIEW 8 1nput A and € Direct 1M Dhm. approx. 30pF

— Maximum full screen amplitude 1.6 Voits adjusta-

X CHANNELS Disptay mode

— Trace amplitude and Spacing controls. AT ONCE |
‘ X-Y operation
Horizontal deflectiGn

— 4or 8 channe selector switch
$ 9%\
v

600Vp-p or 300V (DC + AC peak)
Single-trace

DC~500 kHz, 200mV/div

Phase difterence DC--10kHz 3

Maximum input voltage

alligator clips.
— External 9 VOC power supplv included (Model

MMAC-2}.
— S126.25" x 3.

75 %2 Auto, NDRM. TV (+), TV ()
— BNC Output Cable Accessory (Modet PSA-2 add
$14.95).

TV sync-sep circuit
Over 1 div (V sync-signal)
Over 1 Vp-p (V sync-signal)

— 8 color coded input cable, 24" long with insulated
Sweep mode

Y
Infernal
External
Trigger sensitivity

LOW COST CAPACITANCE| [ e
20Hz—-2MHz 0.50w 200mVv
2-15MHz 1 Sdiv 800mvV

METER MODULE, DM-8

Connect this high quality low cost Capacitance Meter Module, DM-
8 to your digital Voit Meter and turn it into a Digital Capacitance Me-
ter — the Low Cost Way!

Trigger slope

Sweep time
Sweep-time magnitier
Max. sweep rate

0.2u8/div—~0.2s/div 5%, 19 calibrated steps
10 times { = 7%)
100ns/div

Amptitude calibrator

Waveform 1kHz = 10% Typ. Square wave
Voltage 0.5V +3%
Completely ® Power requirements ;OOVUZO 220/240V) = 10%
0/60Hz, 40W
‘ ?;;Z’é‘,bggag”d o [Girtematore Approx. 275(W) x 190(H) x 400(D)mm
. 10 use! Y ® Weight Approx. 8.5kg
B J tiel : o Ambient operation 0-- ~40°C
temperature

MODEL V-151B
WITH 2 YEAR MFG. WARRANTY

ONLY $49995

WITH FREE DM-12
8 CHANNEL MULTIPLEXER
A COMBINED VALUE
AT LIST OF $639.95
YOU SAVE $140.00

— Push to read range (button) from 1pF to
0,000.F

— Zeto cahbration control
— In one easy to use, seff-contained pack-

age.

— Battery powered, with "push to read” bat-
tery saver circuit (9v bafteries not in-
cluded

$6995

REGULATED TRIPLE POWER
SUPPLY, LOW PRICED!, DM-6

A fully assembied and tested ,)owev supply that provides a solid, fully wired
triple power supply including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp, and
—5Vto — 15V @ 0.5 Amp — all supplies re?ulated, short proof. Each supgly
has short indicator LED. Comnlete and readv for use in a durable (8"x6x3 172}
metal case. _ . ——
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LOW COST HIGH
FREQUENCY COUNTER

ZLA/FAFTEETTENEE FEEVEVVIAANNNNNNN

49802250

450 M) FAEOUENGY COUNTER

MODEL NO. DM-7

The Albia Mode! DM-7. 8 Digit High Frequency Counter is easy to
55ﬁ6§w>tch selectable time base input by a single BNC. nothing to
ull
— 5Hz10 550 MHz
— 8 big easy-to-read .43” high intensity LED display
Crystal (= 3ppm @ 25°) controlled 0.1 or 1.0 sec. gate times

Convenignt benchtop size (7°x10"x3")
PRE-CALIBRATED

durable attractive case
149"
PRE-TESTED

COMPLETELY
ASSEMBLED

LOW OHM METER
MODULE, DM-10

AW DHM METER MODULE

-
IERD AL

- L
-
s 1 wtasem nﬁiiﬂmumic—s

Measures resistance from 10 milli0hms to 20 Ohms. Now you sdn

measure resistance down to 10 milliDhms with this low cost, easy

to use DVM modute. Check coil resistance. transtormers. relays.

chokes, printed circuit board copper paths and ground cabkes

Special zero balance control nulls out input cable resistance to in-

sure accurate readings Your DVM has to be set to 2V range during
Size 6.25" x3.75" 2" (input ca-

operation
bies not included or available)

FREQUENCY METER MODULE
“5Hz to 100MHz”, DM-11

Zero Calibration control
D1 FRERBENCY T8 YOUIAGE MO

Battery powered (push to reag
battery saver circuit). Reguires
2
Im-\ /-Ill
Illl\ /lllll
=

1.9 Volt Battery (not included)
— it

NEiD BIETFonics

Measure frequencies from 5Hz to 100MHz on your digital voltmeter
with a resolutson of 3 1/2 digits — easy to use — perfect for field
service — tab testing — home hobbyist! Connect the DM-11 to
our OVM, set the DVM to the 2VDC ran{?e. connect a signal to the
M-11 viaa BNC cabie {not included) and measure the frequency of
any source. Hi Lo Range LED's insure fast accurate readings
Frequency Range 5Hz to 100MHz
input Impedance 1 MegOhm
— input Sensitivity 100Hz < 80MV
100 Hz -~ 60MHz
60MHz < 70MV
$i12e6.,25"x3.75" x 2
— External 9V DG power supply inciuded.
{Model MMAC-2)
BNC Input Cable Accessory (Model PSA-2
5)

- 30MV

69°

add $14.95)
it . POSTAGE & HANOLING
ALBIA SATISFACTION 1o iionse it Wit 30 Gors o ptchse e r Ty, [
fi —_— I
FREE! ! WARRANTY refﬁﬂdablel s as simple as that! Shipping & Handling charges not UORTohG T
NEW 1981 \ FOR FAST AND DEPENDABLE DELIVERY SERVICE 1001 - 52500 a1s
IAM. 1 B i
MEL/881E%, CALL TOLL FREE: 1-800-243-6953 -4 4" B O
FALL WE ACCEPT MASTER CHARGE. VISA AND AMEX CAEDIT CAROS - -
CATALOG Connecticut Residents add 7 1/2% Sales Tax ® Prices shown in U.S. currency only. £oreign orders add 15% w}g:n‘s UUVE" $100.00 155
NITED STATES
ae ~ FRE
il ALBIA ELECTRONICS INC Gan
new products! | iy
Send today!! 44 KENDALL ST. @ P.0. BOX 1833 ® NEW HAVEN, CT. 06508 e
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice - discover a// the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training ™
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,

NTS's Project Method of instruction helps you .
quickly to acquire practical know-how.

9 POPULAR ELECTRONICS
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1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character disp!ay. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 MWicrocomputer
features floppy disk starage, “smart”
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25" diagonal)
features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

POPULAR ELECTRONICS

L L L L LY P YL R LT

Simulated TV Reception 4

NATIONAL
TECHNICAL
SCHOOLS

Industria {ronics
TECHNICAL-TRADE TRAINING SINCE 13905
Resident and Home-Study Schools

CmdiE
= Wy L
N B
4000 SO. FIGUERDA ST.. LOS ANGELES, CA. 90037 -

LEE LT L DL LY LY L LT

.', ;
NATIONAL TECHNICAL SCHOOLS g A )

4000 South Figueroa Street.  Dept. 205-101
Los Angeles, California 90037

Please rush FREE color catalog on course checked below
[] Auto Mechanics

[} Air Conditioning
[] Home Appliances
[] Color TV Servicing

MTS Training Progeasi
in Consumer and
t Elac

| T |

[J MicroComputers/MicroProcessors
[J Communlcations Electronics

[ Digital Electronics

[ Industrial Technology

Name _Age
Address

Apt.  City iy B
State — Zip

[] Check if interested in G.1. information.
[ Check if interested ONLY in classroom training in Los Angeles.

©w
-~
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Cry Alert

Q. I hope you can help me with a prob-
lem. I am a prospective father who is
deaf. Can you provide me with a circuit
that will flash a light when it senses the
cry of a baby?— Pete Bigotta, Roches-
ter, NY

A. The circuit shown will activate both
an audible alert and a lamp which is
plugged into ac power socket SO/. The
baby’s cry is sensed by the crystal mi-
crophone (Radio Shack 270-095 or sim-
ilar) and transduced into a voltage
which is amplified by operational ampli-
fier ICIl. (Just about any op amp—
uA741C, TLO74CN, etc.—will do.)
The gain of the op amp is determined by
the setting of the linear-taper SENSITIVI-
Ty control. Output signals from the op
amp are capacitively coupled, rectified,

By Leslie Solomon
Senior Technical Editor

and filtered into a dc level. This dc volt-
age turns on SCR/ (HEP R1001 or sim-
ilar), which in turn actuates the astable
multivibrator comprising /C2.

Both relay K/ (Radio Shack 275-004
or similar) and plezoelectric buzzer A4/
(Radio Shack 273-060) will be strobed
approximately twice each second by the
output of the 555 timer. The diode pro-
tects the chip’s output stage from induc-
tive spikes. Opening the RESET switch
will deactivate the multivibrator.

The buzzer can be omitted, but is
included as a back-up alerting device for
someone with unimpaired hearing who
is within earshot. Plug a 60- or 75-watt
incandescent lamp into SO0/.The entire
circuit is powered by a simple line-oper-
ated supply rectifier with ratings of 1
ampere and 50 PIV.

v
M 008
SENSTIVITY RESET%
o 229
IuF R
W WP g N
INGI4 (-3
10K 4
o Ice 2
CRYSTAL IuF
MICRO- s
PHONE a7 IuF " EER St
| WFAN uE AN
\I’soo»r « h 4 -
¥ 301 IN9I4 A
a7k

——o_
-—

O VAC;_O/:t 7 VAC
v+ 6.3 FOWER

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

/e
Earn Your — |
DEGREE EER

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin ET-81.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

JOIN THE PAKI

1981 DISCOUNT
ELECTRONICS
CATALOG

Send for our Free catalog and bacomea a member of cur

exclusiva Pak. Our members receive Poly Paks' axciting catalog

several fimes a year. We offer: Penny Sales, Free Premiums and

Low, Low Prices on awide variety of Electronic Products such as

Computer Paripherals, Integrated Circuits, Speakers, Solar Products,

Rechargeable Batteries, Audio Equipment, Semiconductors, and much, much more!
Take advantage of our 25 years as Amaerica's foremost supplier of discount electronics.

RUSH ME YOUR FREE DISCOUNT CATALOG!

NAME

ADDRESS

CITYy

STATE

CLIP AND MAIL COUPON TODAY TO

POLY PAKS, INC. PE 10
P O. Box 942
S. Lynnfield, MA 01940

4.5 Million
Satisfied

(617) 245-3828
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VIDEO

36 Channel Up Converter

forTV & VTR
Cable VHF

T 4 pieces & up

Model ¥5736 32495

IF TEKNIKA  Wireless
Remote Control TV Tuner

Model 6301 __gein oo L0 o
e *:-J-_‘ T

OUR PRICE slog 95
Reg.$169.95

855 Conklin St. Farmingdale, N.Y. 11735

a ADD FOR SHIPPING
Master Charge AND INSURANCE

COD's extra

s BankAmericard 108 250.00 450
a VISA = COD $251.00t0  500.00 6.00
50100t0  750.00 8
= Money Order 7510010100000 1200
s Check over 1000.00 1250

N.Y. State residents add appropriate sales tax
Minimum order $25 plus $4.50 shipping and handiing.

| B (800)645-9518

S in N.Y. State call {516) 752-0050
POPULAR ELECTRONICS
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SOLID-SATE

DENCLOPMENTS

By Forrest M. Mims

The Electrostatic Discharge Problem

VERYONE has cxperienced the

static discharge that occurs when
one touches a metal object after walking
across a carpet on a dry winter day. But
few people are aware that high static
voltages are accumulated by many com-
mon objects.

Things made from plastic are noto-
rious generators and accumulators of
very high static charges. Styrofoam
cups, cigarette and candy wrappers,
parts trays and some kinds of solder
removal tools are all potential high-volt-
age generators. These, and many other
plastic objects, are commonly found on
or near electronic work benches. [t’s sur-
prisingly easy to demonstrate the accu-
mulation of a static charge on plastic
objects. For example, rub a piece of
plastic packing snow between two sheets
of dry paper, and the plastic will adhere
to a surface having an opposite charge.
Or rub a balloon on a flannel shirt and it
will stick to a ceiling.

A neon glow lamp makes a handy
visual indicator of static electricity.
Walk across a rug while wearing leath-

Fig. 1. Data-intersil’s low-level LCD

panel meter is powered by a solar cell.

OCTOBER 1981

er-soled shoes to accumulate a charge
and touch one lead of a neon lamp to a
metal object while holding the other
lead between a thumb and forefinger.
The lamp will flash when the discharge
occurs.

[t’s very important to isolate MOS,
CMOS and other components that are
vulnerable to electrostatic discharge
(ESD) from objects that can generate a
static charge. ldeally, all static-generat-
ing objects should be removed from the
vicinity of vulnerable components. Sol-
dering irons should be grounded (or bat-
tery powered) as should workers who
handle components.

In the June 1981 instaliment of this
column, | noted that manufacturers of-
ten ship components and circuit boards
that are vulnerable to ESD in antistatic
polyethylene bags known as “‘pink poly.”
These special-purpose bags do not devel-
op a high potential like ordinary poly-
ethylene bags when rubbed or flexed.

I also mentioned a new antistatic bag
made by 3M Static Control Systems
(P.O. Box 33050, 3M Center, St. Paul,
MN 55101). The 3M bag, which is
more expensive than pink poly, consists
of an inner layer of antistatic polyethyl-
ene and a polyester strength layer
coated with a 10-micron thick film of
nickel.

Dan C. Anderson of the Richmond
Division of Dixico, Inc. (Box 1129, Red-
lands, CA 92373) responded to this item
with a thick package of literature about
his firm’s antistatic products. He also
sent along some samples of Richmond’s
pink poly as well as some special-pur-
pose RCAS (TM) 3600 antistatic bags
that give both r-f and EMI shielding.

Being a long-time static electricity
experimenter, | was particularly at-
tracted to Dan’s method of demonstrat-
ing the static electricity produced when
transparent adhesive tape is unrolled.
He says to place a neon lamp. whose
leads have been spread apart, near a
spool of tape. The lamp will glow as the
tape is unrolled. [ tried this demonstra-
tion and it worked even on a very rainy
day. (For best results, dim the lights and
pull the tape rapidly.)

The primary purpose of Dan’s pack-
age, however, was to explain the merits
of pink poly. According to Richmond’s
literature, its RCAS 1200 was the first
pink poly. Prior to its development, the

WwwWw americanradiohistorv com

4PDT PRINTED

“our PARTS cost LESS!”

KEY SWITCH

HL2-P-DC 12VDC
compact slze
10 amp contacts
PC. mount

$3.00 each
4PDT RELAY

+ 14 pin style
+ 3amp contacis
+24voltd.c or
120 vol m.c.Col
* Used but fully 1asted

$1.70 EACH

CIRCUIT I2VDC |§m S.P.S.T.
14 pin style
3 amp contacts = RATED 4 AMPS
BRAND NEW ' 125 VOLTS
sn, | sasoes
DPDT RELAY| MINI SIZE
AROMAT [2VDC BUZZERS

1} t0 3 volts
WITH WIRE LEADS
75¢ each |
1%'0 3 volts ¢%™
WITH PIN TERMINALS
75¢ each ﬁ%;
3 to 7 volts
WITH PIN TERMINALS '}
75¢each U

specify coll volisge =
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ each

[TRANSFORMERS;

120 voit
primaries

6 VOLTS at 150 mA  $1.25
12 V.CT. 8t 500mA $2.50
16.5 V. at 3 AMPS  $6.50
18 VOLTS at 1 AMP $4.50
252 VCT at 2.8 AMP $5.50

440/220 TO 110 VOLT
TRANSFORMER

to 110 volts
Rated 100 VA

£,. SEND FOR
€e’s 40 PAGE

12 VOLT D.C.
ALARM BELL
bright red color
Ideal for alarms
6 in. dia. beli

OUR NEW
CATALOG ¥re®

COMPUTER GRAOE

CAPACITORS NEW
1,700mfd

150 vDC $2,00
21/2"01a X 4 314"
6,400mfd

60VDC 32,50
13/8%cia X 4 1j4% © -
11,500mfd 18 VDC51,.50
13/8"01a X 3 1/4% wicn
20,000 mfd 25 vOLTS
2 " DIA. X 2%" HIGH $2,00
22,000mftd 15 vDC $2. 50
2" bia X 2 1/2%wien
22,000 mfd 40 vOLTS
2 DIA. X 6" HIGH $3.00
52,000mfd 15 vOC $3,00
2“b1a X 4 112716k

CLAMPS TO FIT CAPACITORS 50¢ 08

FLASHER L ED
Litronix FRL-4403

dittused red led with built
inflashingumit  T1 % package

pulse rate 3hz v 20 ma
'd;
2for $1.70 X

loud ring
$15.00 ea.

SUPER SMALL
PHOTO-FLASH
170 MFD 330 VOLT
1Ya"x 7"

2 tor $1.50

SUB MINI L.E.D.
—

,078“X .098"

20mA at1.75v
10 tor $1.00
200tor $18.00
400 tor $32.00
1000 tfor $70.00

10 for $7.00

750 MFD 330V
PHOTO FLASH

BI-POLAR L.ED.
o

THREE COLOR IN ONE LED.
RED ON DC, GREEN ON

50K SLIDE POT

Xnobs tor Siida 75¢ each
Pots 20¢ sach audio taper
e =

3% inchlong - 234inch siide

22/44 EDGE CONNECTOR
TIN SOLDERTAIL 156"x .200™
N

LARGE QUANTITIES AVAILABLE
§1.35 8ach 10 for §12.50

P.O. BOX 20406

Los Angeles, Calif. 90006

(213) 380-8000

Mon. - Fri.
9AM .

LI B e | REVERSE DC. YELLOW ON
1 1/4" DIA. [T AC. 2 FOR $1.70
$1.25 EACH - 3
10 FOR $11.00 L‘y L.E.D. s @if—
RED JUMBQ DIFFUSED
RFI 10 for §1.80
LINE FILTER N S or $2.00 -
for line to line YELLOW JUMBO DIFFUSED
& line to ground 10 for $2 00
noise PP
°°:.°:d"!1’:) '3“? RECHARGABLE
115/250 v SEALED
s50—4oom LEAD-ACID
3.75 ea.
10 for $35.00 BTTER'ES

ALL ELECTRONICS CORP.

905 S. Vermont Ave.

Saturday
5PM 10AM-3PM

6VOLTS 3 AMP/HR
25/8x 1% x5 IN. $7.50

6 VOLTS 6 AMP/HR
3k x 2 x vy IN. $10.00

6 voLTS 772 AMP/HR
W x 2 x s N $12.50

TERMS
= Quanhties Limited
s Min Order $10.00
+Add $2.50
Shipping USA

+ Calit. Res Add 6
+ Prompt Shipping
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AMAZING

«{{{ PHASERS }))\n

PPF-1 PHASER PAIN FIELD — This device recently devel-
oped and patented in our labs 1S being evaluated by law enforce
ment agencies for riot and crowd control 11 is now available but
soon wil come under the junisdiction of weapons and nternat
machine contro) makm? 1t unavailable to the public. The device
1S hand-held and looks like a BUCK ROGERS ray gun. It is hazar-
dous if not used with discretion

PLANS $15.00
IPG 1 INVISIBLE PAIN FIELD GENERATOR — This
amazing, simple hand-heid device is about the size of a pack of
Crgareties and generates a directional field of moderate 10 inten
sive pain n the lewer part of the head up to a range of 50° De
vice IS simpie and economucal o make
IPG-1 PLANS $7. 1PG-1K ALL PARTS $39.50
1PG-10 ASSEMBLED&TESIEO FOR ANIMAL CONTROL $49.50

LASERS —

RUBY LASER RAY PISTOL — Produces highly intense red
beam. ca spable of burning A hazardous device PLANS. PARTS
SOURCE $15.00
HIGH POWERED CARBON DIOXIDE BURNING AND CUTTING
Complete pians and all pants sources $15.00
SOLID STATE IR 12 WATTS with buill in power sup
plans  $8.00 Complete kit with collimator 374.“
POCKET LASER pulsed. visible red plans $7.00
Complete ki~ .$39.50 Also complete plans and paris
sources for RUBY, YAG, NEODYNIUM, HoNo ARGON. DYE,
NITROGEN and many more lasers

——F " SECURITY —*r—

SNP-2 SNOOPER PHONE — Dl home or office phone
while on vacation actvating sensdive mike withoul phone
rsmgmq Excetient properly protechon and infrusion device
NP2

PLANS $7.00
SNP2K ALL PARTS $49.50
SNP20 ASSEMBLED AND TESTED $99 50
LONG RANGE XMTR PLANS $7.00
SEE-IN-THE-DARK PLANS $10.00
DIRECTIONAL SHOTGUN MIKE PLANS $8.00
SUPER SENSITIVE PARABOLIC MIKE PLANS $8.0
SOUND & TELEPHONE OPERATED TAPE RECORDER $7.00
CATALOG ON PLANS KITS & FINISHED UNITS $1.00

Send check or money order fo

SCIENTIFIC SYSTEMS, bopt. Q1. Box 716
AMHERST, N.H. 03031

DEVICE
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WITH THE

FROM
L] -
POAA Electronics, Inc.
e Wilehbre, Chilaharmg-City, bS8~ Cal4iie)- 428
D D WD Em e S S S N SN S e -

1 O Rush my Vocal ZapperKit, $24.95 plus $3 postage
[} & handling enclosed.

: [Osend assembled Vocal Zapper, $39.95 plus$3

1 postage & handling enclosed.
: O send Free Catalog

city _ state ___ zip

1 visalOmcO card no.
PAIA Electronics, dept |0P 1020 W. Witsture, Okla. City, OK 73116
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solid-state developments

chief antistatic wrap was Velostat
(TM), a product of Custom Materials, a
company since acquired by 3M. Velos-
tat is made by mixing finely ground car-
bon particles with polyethylene or a sim-
lar resin. It is used to protect electronic
components, printed circuit boards and
explosives from ESD. Unlike Velstat,
pink poly is transparent. The pink hue is
added to distinguish the material from
ordinary plastics.

According to Richmond, the develop-
ment of its pink poly was stimulated by
a 1964 tragedy at Cape Canaveral in
which three men were killed by the acci-
dental ignition of a solid propellant

rocket motor inside a hangar. The rock-
et ignited, apparently, when a static dis-
charge generated by its polyethylene
dust cover caused a spark to jump across
the ignition squib.

Pink poly is made by impregnating
ordinary polyethylene resin with an an-
tistatic liquid. According to Richmond,
the antistatic liquid ““. . . forms a self-
renewing, noncorrosive ‘sweat layer’ on
all its exposed surfaces by combining
with the moisture found in normal air.”
If the old one is removed by a solvent or
abrasion, a new layer of antistatic com-
pound is eventually formed.

Apparently there is a good deal of
heaithy competition between 3M, Rich-
mond, and other companies over the
relative merits of their respective antis-
tatic products. Richmond, for instance,
is quick to point out that categorical
criticism of pink poly is unfair since the
product is “widely and poorly imitated.”
They also note that their RCAS 1200
meets the requirements of military stan-
dard MIL-B-81705, Type II, “and is
still the only material meeting this as
determined by the government’s Quali-
fied Products List.”

On the other hand, 3M observes: *“No

one product . . . no one technolo-
gy . . . can offer full protection from
static,” and then boasts: “Only 3M has

the products and the trained static ana-
lysts to give you total control of the stat-
ic in your business.”

Rather than enter this fray myself, I
urge readers who have an interest in
ESD protection to contact Richmond,
3M, and other companies directly. They
can provide you with considerably more
information on the topic than can be
squeezed into this column.

If recent reports in various technical

wwWw americanradiohistorv com

journals and trade magazines are a reli-
able indicator, protection against com-
ponent damage due to ESD is becoming
a matter of major concern and impor-
tance. For example, at a forum on ESD
sponsored last year by Electronic Prod-
ucts magazine, several conferees noted
that though ESD damage to compo-
nents and assembled circuit boards is a
serious problem, many companies don’t
have the technical expertise necessary to
trace their rejects and failures to ESD.
Some are unwilling to invest the funds
necessary to equip and maintain a stat-
ic-free work environment.

You can learn more about the Elec-

Fig. 2. A new
ultra-fast
operational amplifier
from Optical
Electronics, Inc.

tronic Products forum in that maga-
zine’s June 1980 issue (pp. 31-38). If
you’re involved in the manufacture of
circuit boards or systems which use
components vulnerable to ESD damage,
the Department of Defense has pub-
lished a detailed standard on the sub-
ject. It’s designated 1686 and is entitled
“Electro Static Discharge Control Pro-
gram for Protection of Electrical and
Electronic Parts, Assemblies and Equip-
ment.” You can request a copy of the
standard by writing the Navy Publica-
tions and Forms Center, 5801 Tabor
Avenue, Philadelphia, PA 19120.

In the meantime, pay particular at-
tention to antistatic procedures to pro-
tect vulnerable components, especially
MOS and CMOS chips, from ESD.
Richmond has formulated a set of antis-
tatic rules you may wish to follow.
They're called “The S-I-G-H of Relief
from ESD” and here they are:

1. Surround . . . the device or as-
sembly with antistatic materials (bag,
lidded box, or other shaped container)
except when it is being worked on.

2. Impound . . . all plain plastics
and textiles, foams and cushionings
from being near to the items. Replace
with approved antistatic types or treat
with topical antistats.

3. Ground . . . the skin of all item-
handling personnel with safely resistive
wrist straps. Where this is not possible,
use conductive floor mats and appro-
priate footwear.

4. Hound . . . personnel and man-
agement to see that the above rules are
observed, for without breaking one of
them it is virtually impossible to cause
electrostatic damage.

Richmond’s Dan Anderson acknow-
ledges Fred Mykkanen of Honeywell

POPULAR ELECTRONICS
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| SIMPLE SIMON |

NEW! STATE OF THE ART

VHF-UHF WIDEBAND
ANTENNA AMPLIFIER
MODEL ALL-1

50 MHZ — 900MHZ
12 DB GAIN == 5DB

Simple Simon Electronics introduces a revo-
lutionary new one stage hybrid |C broadband
amplifier. This unit is not available anywhere
else in the world. One unit serves many pur-
poses and is available in kit or assembled
form. Ideal for outdoor or indoor use. Input-
output impedance 75 ohms. Amplifier in-
cludes separate co-ax feed power supply. Just
assemble in 25 minutes. No coils, capacitors
etc. to tune or adjust. ALL-1 complete kit:
$24.95 Assembled: $34.95

7+11 PART KITS

MITSUMI VARACTOR
UHF TUNER
Model UES-AS6F

Freq. Range UHF 470 889 mHz
Ant. input 75 ohms
Channels 14-83 Output Chan 3

VT1-SW  varactor UHF Tuner Model ULS-A55F $34.95
> CB1-Sw  Panted Circutt Board Pre-Oriled- 518.95
TP7-SW P CB_Potentometers 1-20k 1-1K &
5-10K OHMS 7 pieces $5.95
4£R35-SW  Resistor Kit '« W 5° Carbon Film_ 32~ auere $4.95
SPTI'SW  Power Transtormer PRI 117VAC SEC 24
250MA $6 95
6 PP2-SW  Pan esvcunl Potentiomers & Knobs 1-1KBT &
$5.95
§S14-Sw ICs-7 ] Dio des ea Regulators 2 ea
Heat Sink 1 ea 529.95
8 CEQ-SW  Electroiytic Capacior Kit 9 ea $5 95
9 CC33-Sw  Ceramic Disk Capdcitor Kil 5C W v 33 ea 57.95
0 CT-SW  vanable Ceram Trimmer Capacitors 5-65PFD
3 ed $5.95
1145w Jol Kit 2ea 18KHS 1ea 22 NHS
Inductances - grewound and | ea T37-12 Ferrne
Torid Core aith 311 of «26 Wire $5.00
12 1055w Sockets Tin Inlay 5 ea 8 Pin
2ea 13 Pr $195
13 SA-SW  Speaker Dval 3x6 & With Prepunched
Wood Encigsure $14.95

14 MISC-SW Misc Parts Kit Includes Hardware 6 32 & 8 32
Nuts & Boits H U Wire Ant Terms DPOT
ANT SW  Fyse Fuseholder elc $9.95

‘When (rdering All jtems 1 Thiy 12 Total Price $139.95

ANTENNA & ACCESSORIES

STVA-1-STV  Yagi Antenna 135 DB 75 OHM CHN 42 Tnry 54 $9.95
STVA-2 5Ty Yag Antenna 13 5 0B 75 OHM CHN 20 Thru 28 $9.95
X-75 Coanal /5 ‘HM‘%l Iw L0SS

p— S 12 PFT
F-59 Coawai Connectors a

M1-1 Special UHF 75-300 OHM Ma| mn

Transtormer ea g

ALL-1 indoor-outdoor hybrid IC

wideband VHF-UHF-FM Antenna
amplifier 750HMS. Kit. $24.95,
Assembled, $34.95

Min: Qrder Amount is $19.95, Add 10% Shipping and
Handling. Over $40.00 Add 5%

Catalog, $1.00

MAIL ORDERS ONLY
SIMPLE SIMON ELECTRONIC KITS

Ca. orders mail to:
3871 8. Valley View, Suite 12
Las Vegas, Nevada 89103 Tel: (702) 322-5273

Other orders mail to:
11850 S. Hawthorne Bivd., Hawthorne.
California 90250, Tel: (213) 675-3347

VISA — MASTERCHARGE ACCEPTABLE
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solid-state
developments

Defense Systems for originating the “S-
1-G-H of Relief” idea. Mr. Mykkanen is
an authority in the ESD field.

Don’t let this discussion of the impor-
tance of protecting sensitive components
from ESD damage frighten you away
from MOS and CMOS chips and tran-
sistors! In my opinion, CMOS is the best
way to go. It’s very flexible, simple to
use, and consumes little power.

My CMOS chips are inserted in alu-
minum foil-covered styrofoam salvaged
from the grocery store’s meat counter.
The foam plastic is cut to fit inside ordi-
nary plastic parts trays. While the con-
tact between the foil and the 1C leads
may cause some reaction to occur, thus
far none of my CMOS chips has been
damaged by ESD . . . to the best of
my knowledge. I have, however, zapped
a few chips or individual gates by foolish
or accidental circuit errors. 1 always
touch a grounded object before handling
CMOS chips and, if possible, use a bat-
tery powered soldering iron. Finally,
loose chips are laid on a sheet of alumi-
num foil until used in a circuit or placed
back in their foil-covered carrier.

A Micropower Digital Panel Meter.
Liquid-crystal displays have replaced
LED displays in most digital watches
and calculators. Now they are moving
into new territory, and Fig. 1 shows one
reason why: liquid crystal displays con-
sume much less power than their LED
counterparts. As you can see, the LCD

| display in Fig. 1 is being powered by a

small solar cell array.

The product in Fig. '1 is a 3Y2-digit
panel meter with 0.75-inch figures. The
circuit uses CMOS technology to
achieve a total power consumption of
only 17.5 milliwatts (3.5 milliamperes at
+5 volts). This permits the meter to
operate continuously for several months
on a single set of 4 AA alkaline penlight
cells.

The new meter is designated the DM-
LX3. It sells for $57.50 in single quanti-
ties. For additional information, write
its manufacturer, Datel-Intersil (11 Ca-
bot Boulevard, Mansfield, MA 02048).

An Ultra-Fast Op Amp. Most op
amps are not very fast. An important
exception is the Model 9918 shown in
Fig. 2. This new opamp features a mini-
mum unity-gain frequency of 200 MHz
and a propagation delay of only 5 nano-
seconds. The *1% settling time is 20
nanoseconds.

The Model 9918 is made by Optical
Electronics, Inc. (P.O. Box 11140, Tuc-
son, AZ 85734) and is functionally
equivalent to the Teledyne-Philbrick
1435. It sells for $31.25 in 100 unit
quantities.

For what applications are ultrafast op
amps suited? An important area is the
amplification of video frequency signals.
Fast bandwidth lightwave communica-
tions is another. Still another important
application is very fast digital-to-analog
conversion.

www americanradiohistorvy com

800 electronic kits:

Stereo components, color TV's, com-
puters, test instruments, electronics

- educational programs, amateur radio
gear - things you've always wantéd,
now at low kit prices. Rl

Discover the fun of kit
buﬂdin’: It's @ great way o

relax in your spare time, resuiting
beautiful things you'll be proud 'to
have in your home. And it’s easy. The
famous Heathkit illustrated manugils
make it easy for anyone to build
reliable craftsman-like kits. =

‘Send today!

It costs nothing to discover the com-
plete line of Heath electronic kits.
Dont miss it. Clip and mail the coupon
now. |

If coupon is missing, write:
Health Company, Dept.010-822
Benton Harbor, Ml 49022

Heann (:omplnv.

I Hea‘hkl‘ BentonHarbor, M! 49022 I

Send my free Heathkit Catalog now. I
) am not currently receiving your catatos. I
Name

Gty _____ State

CL-730 Zip—

|
i
' St
l Address. o I
I
- |
|

B oo s e e e s — —
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CXPERIMENTERS
CORNYER

E=xperimenting with High-Speed Logic

] OW WOULD you like a flip-flop that can switch states

500-million times in a single second? Flip-flops this fast
actually exist and are used in ultrafast computers, communi-
cation interfaces for computers, high-speed phase-locked
loops, and high-performance controllers.

Ultrafast flip-flops are representative of a family of logic
circuits characterized by nanosecond switching speeds. The
family is called emitter-coupled logic or simply ECL.

I first became interested in ECL while pondering the possi-
bility of measuring the time light takes to travel from a min-
iaturized laser transmitter to a nearby reflective surface and
back. Dividing the elapsed time in half and multiplying the
quotient by the speed of light gives the distance from the laser
to the surface.

In one second, light travels 299,800,000 meters, or
984,000,000 feet, or 186,280 miles. Put another way, light
travels about one foot in one nanosecond (0.000000001 sec-
ond). Since I wished to measure the distance to objects a few
feet, or few tens of feet, distant, nanosecond resolution would
be required for successful use of the time-of-flight method.

IIn a typical time-of-flight optical radar, the transmitter
emits a fast-rising, very short light pulse while simultaneously
enabling a high-speed counter. Reflected light from the target
illuminated by the transmitted pulse is returned to a photo-
detector, then shaped and amplified. The resultant signal
stops the counter. Half the elapsed time stored in the counter
provides the time-of-flight from transmitter to target.

The fastest ECL gates change states in a nanosecond; thus
ECL is suitable for making the high-speed gate and counter of
a time-of-flight optical radar. Though I have not yet designed
a practical short-range time-of-flight system, I have experi-
mented with a number of ECL circuits designed around a
quad NOR gate. Before having a look at how they work, let’s
find out more about ECL.

A Typical ECL Gate. The circuit and logic symbol of a typ-
ical three-input ECL OR/NOR gate is shown in Fig. 1.
Depending upon your point of view, you can think of the cir-

t—z (GND) Vce, CGND)
INPUTS P6
A
- OR
o7 NOR
o1 p2 o!
R/ o2 RS

~ A+ 8FC Veg ("52V)
i e H
c Ar8&FC
Fig. 1. An emitter-coupled logic (ECL) 3-input OR-NOR gate.
102

By Forrest M. Mims

cuit as an OR gate with a complementary (NOR) output or a
NOR gate with a complementary (OR) output,

In the instance of the OR gate, the complementary NOR
output eliminates the necessity for an external inverter and
avoids propagation delays that such an external inverter
would add. In either case, the complementary outputs make
possible a number of interesting design shortcuts which can
reduce circuit complexity and gate count.'

In operation, input transistors Q/-Q3, together with Q4,
form a differential amplifier. The bias network composed of
Q5. R5, R6, R9, DI, and D2 sets the switching threshold for
the differential input amplifier.

If the base voltages at @/, Q2 and Q3 coincide with the
voltage at the base of (4, then the current flow between V
and Vg, will divide between the transistors. If, however, the

-0.8 T T T T T T T T
—0.7( -
g—/.o - i
N
g =l.2 -
>
~ ~-1.4F 1
N
N el J
3
-1.8 |- p
-2.0 L i 1 £ 1 1 L

~17 ~1.6 =1.§ -/ 4 -13 =12 =/t =10
INPUT VOLTRGE

Fig. 2. Transfer curves of a typical
ECL gate. The difference between a
high and a low is only about 0.85 volt.

voltage at input A (Q/) is increased about half a volt above
the reference voltage at the base of Q4, then 03 will turn on
and the current flow will be diverted away from Q4 and flow
through Q3. The same applies to inputs B (Q2) and C
(Q3).

Output transistors Q6 and Q7 form a complementary pair
that monitors each half of the differential amplifier. Should
@1, Q2 or Q3 receive an input signal of sufficient amplitude,
Q7 will be turned on. Otherwise, Q6 is turned on. Since only
one side of the differential amplifier can be on at any time,
when Q6 is on, Q7 is off, and vice versa.

The transfer curves for a typical ECL gate are given in Fig.
2. These curves show both the switching thresholds and the
high and low logic levels. Note that the difference between an
EDL low (—1.75 volts) and high (—0.9 volt) is only 0.85 volt.
This means a conventional ECL gate cannot be interfaced
directly with TTL logic (where a low is less than 0.8 volt and a
high is more than 2 volts). Instead, special ECL circuits called
TTL translators must be used to interface ECL with TTL.

Note that the ECL logic levels in Fig. 2 are negative volt-
ages. This is in accordance with the ECL convention in which

POPULAR ELECTRONICS
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experimenter’s corner

Ve is at ground potential and Vg is —5.2 volts. This con-
vention can be reversed so that V. is at ground potential and
Vee is +5.2 volts. However, maintaining V- at ground
potential provides much better noise immunity since any Vg
power supply noise becomes a common-mode signal that is
cancelled by the differential input amplifier.

ECL Advantages. The principle advantage of ECL is its
speed, but it offers other benefits also. One is the very desir-
able combination of high input impedance and low output
impedance. This means a single ECL gate output can drive
many ECL inputs. In other words, ECL has a large fanout
capability.

Another important advantage of ECL is its ability to drive
transmission lines and twisted pairs directly. This is a result of
the open emitter output at an ECL gate (see Fig. 1).

Still another ECL advantage is that unused inputs need not
be connected to Vi or Vgp. This is because each input is
connected internally to Vg via a 50,000-ohm resistor (R/-R3
in Fig. 1).

Finally, ECL chips have a nearly constant power-supply
drain. This greatly simplifies power-supply design and
reduces the possibility of noise transients on the supply lines
during switching transitions.

Advantages and Drawbacks. ECL circuits have the
potential of providing one-nonosecond switching times and
propagations delays. Motorola, for example, makes a family
of ECL chips called MECL 11, having ultrafast operating
speeds.

These ultrafast ECL chips require very careful design tech-
niques to avoid uncontrolled oscillation, excessive ringing, and
other problems associated with very fast pulses. Wrapped
wire interconnections are not recommended, and the maxi-
mum length of an interconnection should be under one
inch.

The 10,000-series ECL made by Fairchild, Motorola, and
other companies avoids some of the problems associated with

VTT (-2Vv)

Fig. 3. The effects of an improper (left) and
proper termination on a transmission line are
evident in the noise on the output signal.

ultrafast ECL by purposely slowing switching times to several
nanoseconds and stretching propagation delays to about two
nanoseconds. These modifications allow 10,000-series ECL to
far exceed the speed of any other logic family while relaxing
interconnection requirements. For example, wrapping wire
can be used to interconnect 10,000-series ECL chips so long
as connections are less than eight inches in length.

Though 10,000-series ECL is much easier to use than ultra-
fast MECL 111, attention must still be given to interconnec-
tions. Each foot of interconnection inserts a delay of about
two nanoseconds. This is approximately equivalent to the pro-
pagation delay of an ECL gate.

Transmission lines such as coaxial cables and twisted pairs
are ideal for interconnecting 10,000-series ECL over dis-
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antienna specialists co. presents the
wahce in high-parformance antennas for
pssional CB communications

d major support for REACT 3¢

‘Frrriota-oars and our now Model M-710
Formula-T shate ar dentical engineenng
slirategy. conhnually rafine a proven basic
apsgn with ane ective. MAXIMUM

ESSIHL B PERFCRR

¢ Precision-wound, water-
proot coil. Lifetime burnout
guarantee

* Factory funed; set-screw
ultra-fine tuning

e Longer whip for more
reach

* Tapered stainless steel whip
minimizes range-robbing
wind deflection

e Anti-static whip ball-tip

o New quarter-turn quick
disconnect life tested over
2,500 times

e Easy toinstall. 17" pre
assembled cable, miniature
in-line connector, contour
torming protective mounting
gasket. hardware for both
roof-top or trunk-lip
mounting

¢ 5-year limited warranty

New

formula-1
Magnet
Mount
@Y Fornamsof ngarest
A/S formula-1 stocking ;
17 dealer, phone free: Now available- Model M-711

AL 800/221-3333
/ = [n N.Y. State 212/775-1395

formuls-1 antenna with heaviest.
toughest magnet base available.

- -
the antenna specialists co.
a member of The Alten Group Inc.
E 12435 Euclid Avenue, Cleveland. OH 44106
-
' -Stripes of Guaiity

international Div.: 2200 Shames Dr.,
Westbury, L.|. New York 11590
Canada A.C. Simmonds & Sons, Ltd

* formula-1 contributes more than just performance:

# To encourage CB for senous highway communi
___ cations. we re donating $1 00 to REACT Inter

S national for every Formula-1 purchased In 1981
Join REACT Get involved Ask your dealer.
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tances of up to 1,000 feet. But if the line is not properly ter-
minated, transmitted pulses will be distorted by considerable
leading and trailing edge ringing. Since an ECL output is an
uncommitted open emitter, an external resistor to Vg must
be added. In a properly terminated transmission line, this
resistor is inserted at the receiving end rather than the trans-
mitting end. Figure 3 shows the effects on a transmitted pulse
under both configurations.

Vee
zﬂﬂ J?I?_I—LT zl__[7 e (%)
| ‘“—\ |
: [E3 I Y N ) B 5 R 3 I 67 B )
CC/

/0
Yy
-

Fig. 4. Pin layout and internal schematic
diagrams of the 10102 ECL quad NOR gate.

Experimenting with an ECL Quad NOR Gate. A good
way to learn about ECL firsthand is to experiment with the
10102 quad 2-input NOR gate. The pin outline for the DIP
version of this gate is shown in Fig. 4. As in TTL gate pack-
ages, pins 8 and 16 are reserved as power-supply terminals.
Pin 1 1s also used as a power-supply terminal.

The pin connections to the individual gates are unlike those
of any comparable CMOS or TTL gate package. Note in par-
ticular how the outputs from two gates cross over the inputs of
the two adjacent gates.

Finally, note that one of the 10102 gates has complemen-
tary outputs. This will give you an opportunity to experiment
with this unique feature of ECL gates should you wish to go
beyond the simple circuits that follow.

A 78-MHz Oscillator. A straight-forward ECL ring oscitla-
tor patterned after similar TTL versions is shown in Fig. 5.
The only significant difference is the addition of the required
pull-down resistors (R/-R3) at each ECL output.

[ assembled this simple circuit on a standard solderless
breadboard using short lengths of point-to-point connection
wire. Power was supplied by a standard TTL power supply.

The output from this oscillator is a 1.6-volt sine wave riding
on a 2.6-volt dc level. This means that, while the circuit will
easily drive an LED, compensation for the dc level must be
provided or the LED will be saturated.

An Ultratast Schmitt Trigger. The Schmitt trigger is a
bistable (two-state) logic circuit with a host of useful applica-
tions. Typical uses include threshold detection, signal condi-
tioning, and sine-to-square-wave conversion. Figure 6 shows a
Schmitt trigger designed after a standard two-inverter TTL
version. The chief difference is that the ECL version in Fig. 6
switches on in about 10 nanoseconds.

“ MICROACE/

PMC PERSONAL COMPUTER
Ideal for smatl businesses, schools, colieges. homes, eic
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teacher . el EG3000
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h WITH

NEW
EXTRA
KEYS!

® 16K user RAM
plus extended 12K Microsoft
ROSTEGE BASIC 1n ROM ® Fully TRS-80 Level I
$20 software compatible ® Huge
range of software already available ® Self contained, PSU
UHF modulator, and cassette ® Simply plugs into video
monitor or UHF TV @ Full expansion to disks and printer
® Absolutelv complete Just fit into mains plug

SHARP
PC1211

$190

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!
® Programs in BASIC ® "QWERTY" Alphabetic
Keyboard @ 1.9K Random Access Memory
® Long Battery Life.

$575

Has got to be cne of the world's
greatest TV games  You really get
hooked Has also 4 other pinball
games and lots of options
Good kit for up grading old
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MINI KIT
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PCB. soungd & vision modulator, memory chip
yde chip Very simple to construct  $30.00
OR PCB $6.00 MAIN LS| $17.00

[Microficel -

TTL SALE

741574 $0.45
741586 $0.565  74LS373
741593 $0.90 ZBOA
74LS157 $1.20 780
74LS165  $1.75 REG. 7805

74LS00 7415365
75LS04
74LS05
74LS10
741532

$0.15
$0.15
$0.20
$0.29
$0.35

SOCKETS LOW PROFILE

14 PIN $0.10 18 PIN $0.15
16 PIN $0.10 20 PIN $0.15

10V Power Adapter 600ml. $6.90

24 PIN $0.26
40 PIN $0.30

UHF Modulators $9.90

GET YOURSELF A NEW EPSON
MX80 & MX70 PRINTER AND

SAVE A FORTUNE__

Price on application

Intertace Cards for Apple
Pet, TRS80, and FMC
RS232 interface Cards no
necessary for parallel

Full TRSB0 $20

COMP PRO MIXER
| Professional
audio mixer
that you can
| build yourself
| and save
| over $200.

! Only $199 for

complete kit

power supply

ﬂﬁi ] ’* M b
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LOOK!

8K FLOATING POINT
SUPER ROM PACK

WITH NEW MANUAL oNLY $35

SINCLAIR USERS

MICROACE/SINCLAIR
VIDEO UPGRADE KIT

Only runs with NEW ROM
(Smooth screen display} ONLY $29

MICROACE/SINCLAIR
16K RAM PLUS
EXPANSION BOARD

3 SLOTS WITH EXTRA POWER SUPPLY
ONLY ONLY

K 3110

| IMicroficel

A COMPLETE
COMPUTER

A new
generation of
miniature
computers

2K Kit onLY $149

Post and Packing FREE

16K $149

Sinclair is a Registered Trademark of Sinclair Research Ltd

Please make checks and money orders payable to MicroAce or phone your order quoting Master Charge, Visa,
Diners Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California.

= ‘4....‘5‘. MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 547 2526
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When the signal at the input of the Schmitt trigger is below
the circuit’s switching threshold, the output is a dc level of 3.0
volts. When the input signal exceeds the circuit’s switching
threshold of about 3.6 volts, a very fast rising pulse with an

Fig. 5. Schematic of a 78-MHz ring
oscillator using ECL. A pull-down
resistor is required at each ECL oulput.

to-point connections.

+5.2v

amplitude of 0.85 volt is superimposed over the dc output.
Like the oscillator in Fig. 5, the Schmitt trigger was assem-

bled on a standard solderless breadboard using short point-

Figure 7 shows the response of the

S s

IK~4.7K
+ 5.2V

IL/)—/0/02 ECL
DURD NO® GRTE =

ourT

IC/— /0702 ECL

PUAD NOR GRTE

IVIKIVI

Electronic Sales,

A Subsidiary of
United Products, Inc

Inc.

Phone (206) 682-5025 (in Wash. State)
2300 First Ave, Seattle, Washington 98121

Fig. 6. A Schmitt trigger using ECL is
similar to a standard two-inverter TTL
version except that it switches on ir about 10 ns.
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€10005 NSC DSAETTN (6Dt ED Drver 100
NSC LM1BBSN {Video Moduiaton 295
10008 INTEL P1205 (DacoderDamt pssen o
€100V NSC DSB!

ICON e, Bocpuie D

C10018 TI SR72307L 1Op A 55

10015 ACA CDAO1IBE (Bmary Down
”

o

C10017 NSC LMSSSCN (Himen

LED yDISPLAYS LAMPS

used, Green 57
210005 T34 LED Orange 57
210015 11 34 LED Diusaa Ve 57
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prior sale / We reserve the right to substitute manufacturers.

CIRCLE NO. 57 ON FREE INFORMATION CARD
www americanradiohistorv com



www.americanradiohistory.com

OLYMPIC
SALES SINCE 1947
COMPANY

216 S. Oxford Ave.

Los Angeles, CA 90004 c!‘!'.'._ by
(213) 739-1130 =
PH?NE ORDERS: WE
OLL FREE HONOR
out of Cal 800-421-8045 ong
in Calif. 800-252-2153 7]
Telex: 67 3477 |
Cable: “OLYRAV' LSA

[ﬁ] HEWLETT

P2 PACKARD
Retail  Your Cost
HP-85 Microcomputer 3250.00 2595.00
HP-83 Microcomputer 2250.00 1795.00
16K Exp. mem. medule 29500 25995
Graphics plotter 7225 2450.00 2089.95
rsonality mod. for 7225 750.00 67995
26318 Impact printer_ hvy duty 3950.00 3295.00
Opt. 020 for 26318 150.00 129.95

8 disk drives to chcose from
829028

1300.00 1149.95

9895A 87 dual drive 6850.00 5595.00
Graphics tablet 9111A 2050.00 1699.95
HP-41CV 2.2K bytes ol memory 32500 259.95
HP-41C Calculator 250.00 188.95
Card reader for 41CV/41C 21500 16895
Printer for 41CV/41C 385.00 28495
Optical wand for 41CV/41C 125.00 97.95
Quad Ram = 4 mem. mods. 95.00 8495
Mamory mod. for 41C 26.95
HP.97 Progrmble printer 750.00 579.95
HP-67 Progrmble calculstor 375.00 297.95
HP-3AC Progrmble scientific 150.00 11795
HP.3BC Progrmble business R/E 15000 119.95
HP-32E Advanced scientific $5.00 48.95
HP-37E Business management 75.00 58.95

Texas Instruments
T1-89/4 A Home Computer—
NEW KEYBOARD/

We carry a large inventory of software, & accessories
T1-59 Progrmble calculator 295.00 178.86
TI-58C Progrmble calculator 130.00 88.86
PC 100C Printer/plotter for 59/58 22500 14886
NEW! Calculator Watch w/Alarm T1810-11
Many fastures & 1 yr guarantee from TI

Retail Your Cost

$950.00 § 359.96

29.95

Rappic computer
APPLE COMPUTERS - 11 & 111
We are an authorized Apple servicing dealer
16K-32K-48K-84K-128K Graphics tablet
Drive with controiler DDS 3.3 and others
80 column cgrds  VisiCalc and more and more
We have the best prices on Apple computers in
America - “CALL US!”

SEIKO (USA) WATCHES —(Limited
Current models & MORE!  Ditert)

These models guaranteed by Seiko anywhere vo,,,
within USA Retail  Cost
FJ113 Divers watch, 300 ft; S/S  195.00 79.95
YHO006 Ladies quartz LCO, gidtne 295.00 79.95
YH002 Ladies quartz LCO, gldtne 250.00 74.95
YH016 Ladies quartz LCOD, gldtne 225.00 69.95
YHO003 Ladie€ quartz LCD, slvrtne 215.00 69.95
And many more-compare our prices with the

H nearest Seiko dealer.
We will beat v,
CQSIO WATCHES any price. Cosr
CA 90 Calc/stopweh w/aiarm & more! %:‘EE:’;:, 44.95
CA 901 Caic/stopweh w/alarm all metal " 59.95
W 100 Divers stopwch 300 ft wir res& more 34,95
W 150C Divers stopwch 300 ft wer res §/S case 48,95
W 150 Divers stopwch 300 ft wir res all meta 53,95

MATTEL INTELLIVISION Retail. $325.00
Most animated TV game Y/C:$239.95

ONY.

MANY NEW ITEMS FROM SONY - call for
AT DISCOUNTED PRICES! snformation

PAPER TIGER EPSON OIABLD SANYO

CORVUS OHIO SCIENTIFIC & otc., otc. stc.

AMDEK {Leedex) Quality Monitors

Ti584-11 Alarm Cheon. Dual Time Zone 19.95 | 400 12 B/W, 12 MHz 179.00 138.96
ATARI Computer Aeral vour Cosi ;ggg }g’ g'“": }g m:’ ;gggg }asgg
- reen. z . 5
400 SPECIAL PRl(;E! IGK’ ?9500 339.95| ojor 1 13 Color, NTSC comp. 449.00 338.86
No language inc., opt'l basic, 54.9 input, sudio amp & speaker
800 16K Computer 1080.00  759.95

Color Il 13" Color, RBG input, 999.00 699.95

hi res graphics, speaker

VIDEOrares

Minimum 3 tapes/Mixed O.K.

Retai $225 00 SONY L500, 2  $11.89
Your Cost: L750, Ihr 14,69
$137.85 RCA VK250, 6hr 1395

Ajl goods subject to availability. this ad supercedes all
previous ads; we sre not responsibie for typographical
errors; we will meet or beat an K advertised price if our
competition has the goods on hand. Minimum shpg &

handling $4.95. All orders subject to verificstion and

acceptance.
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' Components Express, Inc.

‘Have you kissed your computer iately?”
1380 E. Edinger. Unit CC Santa Ana. CA 92705(714) 558-3972

y
|

)
W,

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

/_SnNoo0ze J=—===1)

only

$295.

" a0,

URMABUTGANN

N

24" Dish

Feed-Horn Receiver
Mounting Bracket
Mounting Clamp
tnstructions

300 Ohm to 75 Ohm
Adapter

RANGE:
SCOPE

booster stations
Completely package
carton complete with
WARRANTY

180 days for ali factory defects a

CONTENTS:

guarantee.

With built-in-converter to channel
2, 3, or 4 of any standard TV set.

tine of sight to 250 miles

Wilt receive within the trequency band from satelites
primary microwave stations. and repeater microwave

useage and handling. Defective sub assemblies will be replaced with
new or re-manufactured sub assembly on a 48 hour exchange

This system is not a kit and requires no additional devices or
equipment other than a TV set to place in operation

Dealer inquiries invited

* 750 Ohm to
300 Ohm Adapter

¢ 60 Feet Coax Cable
with Connectors

¢ 3 Feet Coax Cable
with Connectors

d in 19"x19"x4 1/2" corrugated
list

nd electronic failures for normal
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experimenter’s corner

Schmitt trigger to a triangular waveform while Fig. 8 is an
expanded view of the Schmitt trigger’s output showing a rise
and fall time of about 10 nanoseconds at the 10%-90%
points.

Other ECL Chips. If you would like to try some more
sophisticated ECL circuit designs, a wide variety of standard
ECL chips is available. The 10,000 series, for example,
includes many different gate packages, flip-flops, decoders,
encoders, memories. and other functions.

In the past, some of the parts suppliers who advertise in this
magazine have carried some ECL chips. Recently, however, |
haven't noticed any ECL chips in their ads. If you have trou-
ble locating a supplier for ECL chips, try manufacturer’s rep-

VOLTS/DIV:
A 2.0
8. ./

Timeforv L ms

Fig. 7. Response of circuit in Fig. 6
shows fast rise and fall times.

7 A

NOLTS /DI

[ O

B _—
TIME/Dry: RO ns

Fig. 8. Expanded view of the output
of Fig. 6 with 10-ns rise and fall times.

resentatives. Most big cities have a number of such represen-
tatives who can order chips for you. They may even be in
stock. Signetics, Motorola, Fairchild, and other companies
make ECL chips.

Summing Up ECL. This column provides only a very ele-
mentary introduction to ECL. For more information, visit any
technical library and review books on digital logic which cover
ECL. Even better, get a copy of Fairchild’s The ECL Hand-
book. Another excellent manufacturer’s handbook is Motoro-
la’s MECL High-Speed Integrated Circuits. A wide range of
ECL application notes is also available from the various ECL
manufacturers. If you have technical questions about ECL
circuit design, be sure to contact the manufacturers or their
representatives directly. Because of the volume of mail this
column receives, | am unable to provide custom designs.

POPULAR ELECTRONICS
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Enalish Broadcasts Audible in No. America
by Glenn Hauser
TOLL FREE: (B001224-8480 or (S00I221-8330
4:004:15 a.m. 0900-0315 BBC A 15070, 11955, 11750, 8540, “RATED NO.1 FOR SERVICE & RELIABILTY"
9510, 6195
4:004:15 a.m. 03000315 R. Japan* B 15195, 9505
4:004:30 a.m. 0300-0930 UN Radio B 15250, 9565, 9350-SSB (Tue.-Sat.)
4:00-5:30 a.m. 0900-1030  R. Australia B 15115
4:00-5:00 a.m. 0900-1000 AFRTS, Las Angeles A 9590,9530, 6030
4:15:6:00 a.m. 0915-1100 BBC € 17790, 17695, 15070, (21660 Sat. &
Sun. and daily tram 1030)
3 ————-
4:30-5:30 a.m. 09301030 R. Japan ¢ 15235, 11840t e nn e 6
4:305:30 a.m. 09301030 V. of Germany ¢ 17780,11850 el - Al
5:00-5:15 a.m. 1000-1015  UN Radio A 15250, 11090-LSB1, 9565 {Sat.} s199 !ES::".’SS s 1150
5:00-5:15 a.m. 1000-1015  R. Japan B 9505 e PIONEER X8 2430
5:00-5:30 a.m. 1000 1030 V. of Vietnam C 12036, 10080 £ANASOHIC \RVISOWES Tormgtonl] s
5:00-6:00 a.m. 1000-1100  R. Korea C 15575, 11725,9870, 9570 BSA, iR o Pecier Y1950 TESHMCE SN {0030
5:006:00 a.m. 10001100 Al India Radio C 17875 ﬁ;}‘ﬁgﬁé:ﬂe"; ,Eégg :,)fé,::;*,ﬁj%‘:-{“’ o
5:00-6:00 a.m. 1000-1100  AFRTS, Los Angeles A 11805, 9700, 9590, 9530, 6030 = Te TR
5:00-tade out 1000- R. Australia B 6045, 5995 ;XEA’;R?C““W_"";J i TECHNICS BSM-205 a0
5:00-8:00 am. 10001300 8. Mascow (via Cuba) B 9500, 600 PARASBNIE "huiadee oo e szes A Sute wr9n
-4500 5 wiluner TEAC V-9 5230
5:00-11:02 a.m. 1000-1602 ABC, Perth B 9610, 6140 :gcy"’s"['_‘aa%‘\) Sl Imer 5103 PONER CT5 +94 90
5:10-12:00 a.m. 10101700 V. of Nigeria c 15120 SONY 113000 I.neifTme S e o o
5:15-5:55 am. 10151055  UAE Radio, Dubai C  21700,21640, 21625 AR YOXE A 1 RN e RS
5:20-5:30 a.m. 1020-1030 V. of Guatemala B 6180, 640 (time varies widely) FANKSONIC PrS s $745 MicRo WEADPHONES
5:28-8:00 a.m. 1028-1300 CBC Northern Service B-C 9625, 6065 (not all Eng.} O 100 e o Zﬁ;‘,gﬁ‘-},};ﬂ” Koy "s",gé )
5:30-6:30 a.m. 1030-1130  Sri Lanka Br. Corp. C 17850, 15120, 11800, (not all Eng.) o ooToist i s cf’:::m::‘s' S
6:00-6:15 a.m. 1100-1115 R. Japan B 9505 MAGNAVOX VIrB000 cei0s 3578 Gl MotED 20 SHURE V-A5 IV 9990
6:00-6:30 a.m. 1100-1130 V. of Vietnam C 12036, 10080 RCA $F1-400 ! 309 e gnonr 40 '€ °€%
6:006:30 am. 1100-1130  R. Mogadishu D 9585 T VAR T CopatiS  Snntinh Porbiae 57
6:006:56 a.m. 1100 1156 R. RSA T 26790,21535 sowv wnsis 1 ot hE AN Il TE
6:007:00 a.m. 1100 1200 V. of Asia, Taiwan C 5980 (Sun. 1030-1040) O RVILER L SETTE G SO e e 3050
6:00-7:00 a.m. 11001200 AFRTS, Los Angeles A 6030 {NOTE ALL COLOS TEEVISION'S SHPPED  TOSMBA K152 Conitisire 8159
6:00-7:30 a.m. 11001230  TWR-Bonaire A 11815 (Sat. & Sun. 1100-1330) : e *
6:00-7:50 a.m. 1100-1250 R. Pyongyang % 9977
6:00-8:00 a.m. 1100-1300 R, Australia A 9580,17795
6:00-8:30 am. 1100-1330  BBC AB  25650,21710, 21660,
21550, 11775, 11750,
9740, 9510, 6195
6:00-9:00 a.m. 1100-1400  4VEH, Haiti C 118359770 PONEES (¥ Lege Ei‘égg‘:’rog:&%kgrv s
£:00-10:00 a.m. 11001500 VDA B 11715,9565 PNiER k3o Hig e gl i T tkm
6:00-12:00 a.m. 1100-1700 AFRTS, Los Angeles A 15430, 15330, 11805, 9700 PIONEER KE.5100 ;o:gg - ’ )
6:156:30 a.m. 1115-1130 Vatican R. C 21485, 17840 {not Sun) ossere womoass | CLARION .
6:30-6:55 a.m. 1130 1155  R. Nacional, Angola D 11955, 9535 (Mon.-Fri.) (irreg.) N R i Sl P e Dus
6:30-7:30 a.m. 1130 1230 R. Thaitand € 11905, 9655 = A;::/’:Qu 440! pezsagiiB=sutofiew 9,58
7:00-7:15 am. 1200 1215 V. of Kampuchean Peapie G 11938, 9694 (vary) PIONEER AD-30 a9 MITSEBQI‘SHI -
7:00-7:20 a.m. 1200-1220 Vatican R. B 21485, 17840 {not Sun.) PIONEER  GM.120 196 30 ex 723 g‘ig;yev Hnem
7:00-7:20 a.m. 1200 1220 R. Canada International A 17820, 15440, 11955, 9650 PIONEER GM-4 5490 :;-;;,:cewp' :;::‘:
i CAR SPEAKERS ~ aves.
(il PONEER TEXo A e SV 1 ka0 12472
7:00-7:30 a.m. 1200-1230 Kol Israel C 25640, 21675, 21600, 17612.5 Plomizvse'u taaze MITSUBISHI CV-25 (100W Amg 470) 89 13
7:00.7:30 a.m. 1200-1230  R. Fintand B 15400, 17800 (one hour later PONEER 1128 i JENSEN 5550
ASH W/ 4
from Sept. 27) CALL FOR OUR LOWEST PRICE! o fy e P |
7:00-7:30 a.m. 1200-1230 R. Norway C 25730, 21730, 25615 {Sun.) WE WILL MATCH OR BEAT ANY PRICE  JENSEN R.40% boce .o 190
7:00-7:30 a.m. 12001230 R, Tashkent C 15460, 11785, 9750, 9715, 5950 SONYcAR STERDO sysTEMS Nk B35 (0 by
7:007:30 am. 1200-1230  R. Japan B 9505 SONY XeTI i aw Covee 290 gymaicems N
7:007:30 .m. 12001230 HCJB, Ecuador A 26020, 15115, 11740 SONY XM-+ Fower &g 140 wats) 3199 JNSEN JAOR3 oo o | B3 40nal
7:00.7:45 a.m. 12001245 V. of Germany B 21600, 17875, 17765, 15410 CONCORD ENSIN B0 0o ERs0pan
7:00-7:56 a.m. 1200-1255  R. Peking B 15520 SNCSBIIN R Hde o ™ B
7:00-8:00 a.m. 1200-1300 V. of Turkey D 9560t ) ‘ TSN o T 22 23%00A
7:00-9:00 a.m. 1200-1400  R. Moscow World Service B 1740, 15150, 15135, 12030, D A Oy RobToNk,  JNGEN 19068 ot ' 82 90 pAl
1 1720’ 9750’ 9580 MODEL NUMBERS AND PRICES
7:20.7:50 am, 1220.1250 R. Utan Batar, Mongolia C 12070 or 11825, 6383 or 4850 CAR ACCESSORIES
0r 7235t {not Sun.) RADAR DETECTORS
7:30-7:55 a.m. 12301255 R. Tirana D 11960, 9515 ok wiien agy WIMSER P 3]
7:30-7:57 am. 12301257  Austrian R. B 216551 13X Sorisiox 12930 RADAR MIERCEPT (supernell 204 90
7:30-8:00 a.m. 12301300  R. Sweden ¢ 21690, 21635 pLeast CALL FOR WODRL NOMBER 5 PRICE QUOTES!
7:308:00 a.m. 1230-1300  BBC {English by radio) ¢ 21695 BELANK CASSETTES <
7:30-8:00 a.m. 1230-1300  R. Bangladesh 0 21670, 15285 -
7:30-8:25 a.m. 1230-1325 R. Finland B8 17800, 15400 {Sun.} {one hour AMPEX Grona Moster o1 C0. 288 R Suvs ity Aresal vbEsai st
fater from Sept. 27} o e oyam 111 PANASONC zCA COTcH SR ToK
7:30-8:30 a.m. 1230-1330 R. Knreg c 11830, 9570 e e ey A s A
7:30-8:30 a.m. 1230-1330  R. Maldives D 4754 MEMOREX 6i0s C 90 2% AWSTOSLoopr)
7:30-9:30 a.m. 1230-1430  HCJB, Ecuador A 26020, 17890, 15115, 11740 i 1oL AT oA CARHIOGES 240
7:30.9:30 a.m. 1230-1430  SLBC, Sri Lanka C 15425,9720 Tox e or e srEciALs )
7:30-10:51 am. 12301551 WYFR, Family Radin A 21545, 17785 {Sun. only) Tkt Son e A G a0 T Gam  AMREX (120 1298 Aeex 000 958
7:35.7:45 a.m. 1235-1245 V. of Greece C 21455, 17830, 11730 (Mon.-Fri.) MAXELL S A A & H
8:008:15 a.m. 13001315 R. Japan B 9505 MAKEL wond b wans coman) 878 ToR T 150 ni
8:008:30 a.m. 13001330 R, Bucharest C 17850, 15250, 11940 easaon ORDER 12 TATES 100% GUARANTIED
8:00-8:45 a.m. 1300-1345  R. Berlin International C. 21540, 21465, 17700 {one hour e o AL MAAION HOLLPHOOD STUDIES SHND FOW FBEE CATAIOG.
later from Sept. 27) —
: (i TG e O A A Loy
8:00:9:00 a.m. 1300-1400  R. Australia € 11705,9770, 6080 e Coranctor Scle S5 ugnolie) Do NOK SN CAde PIZONA A
8:00-10:57 a.m. 1300-1557 R. RSA » B 25790, 21535, 15220 Rt CRARGE S 4% O TOTA OVDER W A 3398 MRMOM CHARGE HEW
8:00-11:00 a.m. 1300-1600 CBC Southern Service A 17820, 11955 {Sun.) FRCIGRY Ftsw AND 100% GUABANTEED, |~ A+ MEFCHANDISE s S0AUD t K.
8:00-12:00 a.m. 13001700 WYER, Family Radio A 8535 ur 11830 (15365 from 1500) IN NEW YORK CALL-[212]732-8600°E"' EE
8:00a.m.-6:00pm. 1300-2300 CBC Northern Service B-C 11720, 9625 (not all Eng.) )
8:15.8:45 2.m. 1315.1345  Swiss R. International B 21570, 21520, 17850, 17830 SEND FOR FREE 260 PAGE AUDIOVIDEO CATALOG
8:309:00 a.m. 1330-1400 R. Finland B frlélrzzeL?dg;J)(one hour later 23 PARK EGW1 NEW YORK CITY. 10038
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SAVE! )

MONEY o TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY.

FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

ﬁ SAVE ON NAME BRANDS LIKE:

PIONEER JvC

KENWOOD TEAC
MARANTZ SANSUI
TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MCDERN WAY
BY MAIL—FROM

illinois audio
BANK CARDS ACCEPTED
12 East Delaware
Chicago, llinois 60611
312-664-0020
800-621-8042
CIRCLE NO. 32 ON FREE INFORMATICN CARD
SEE YOUR DEALER TODAY
@ DEMAND THE ORIGINAL @
{ - H 12
Firestik
The #1 Helically Wire-Wound and
Most Copied Antenna in the World!
27MHz AM/FM/SSB CB
2 METER « MARINE TELEPHONE
LAND MOBILE TELEPHONE
FIBERGLASS ANTENNAS
AND ACCESSORIES.

Tl k]
TSI SR

=57

=g

TELEPHONE

ANTENNA

INCREASES DISTANCE
5 TO 20 TIMES

P ¥

{ 72>

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- —‘Fl r::-l | ;n;;na—(:o;;an—y- T —1

l 2614 East Adams/Phoenix. AZ 85034 l
Name I

I Street |
I City I
l State l

Zip
Serving the CB and

Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY
CIRCLE NO. 25 ON FREE INFORMATION CARD

108

8:30-9:00 a.m.
8:309:00 a.m.
8:30-9:20 a.m.
8:30-9:30 a.m.
8:30-9:30 am.
8:30-10:00 a.m.
8:30-11:00 a.m.

8:30-11:00 a.rm.
8:30 a.m.-fade
8:30a.m.-5:00 p.n.

8:57-11:55am.
9:009:15 a.m.
9:00-9:30 a.m.
9:009:30 a.m.
9:00-9:30 a.m.
9:00-9:30 a.m.
9:00-10:00 a.m.

9:00-10:00 a.m.
9:00-10:00 a.m.
9:00-12:303.m.
9:30-10:00 a.m.
9:30-10:25 a.m.
9:30-11:00 a.m.
9:30-11:00 a.m.
9:30 a.m.-5:00 p.m.
9:35-10:20 a.rn.
10:00-10:15 a.m.
10:00-10:30 a.m.
10:00-11:00 a.m.
10:00-11:00 a.m.
10:00-11:00 a.m.
10:00-11:00 a.m.

10:00-12:30 a.m.
10:30-11:00 a.m.
10:30-11:00 a.m.
10:30-11:00 a.m.
10:30-11:30 a.m.
10:35-10:45 a.m.
10:45-11:00 a.m.
11:00-11:15 a.m.
11:00-11:15 am.
11:00-11:15 a.m.
11:00-11:30 a.m.
11:00-11:30 a.m.
11:00-12:00 a.m.
11:00-12:00 a.m.

11:00 a.m.-12:09 .
11:00 a.m.-6:00 p.m:

11:05-11:55 a.m.

11:10-11:55 a.m.
-11:30 am.

11:15-12:00 a.m.
11:45-12:00 a.m.
11:45-12:45 p.m.
12:00-12:15p.m.
12:00-12:30 p.m.
12:00-12:45 p.m.
12:00-1:00 p.m.

12:00-1:00 p.m.
12:00-1:00 p.m.

12:00-3:00 p.m.
12:004:00 p.m.
12:00-5:00 p.m.

12:09:-12:45 p.m.
12:15:1:05 p.m.
12:45-3:00 p.m.
12:45-5:30 p.m.
1:00-1:15 p.m.
1:00-1:30 p.m.
1:00-1:30 p.m.
1:00-2:00 p.m.
1:00-2:00 p.m.

1:00-2:00 p.m.
1:00-2:00 p.m.
1:00-3:00 p.m.
1:004:00 p.m.
1:00-5:00 p.m.

1330-1400
1330-1400
1330-1420
1330-1430
1330-1430
1330-1500
1330-1600

1330-1600
1330-
1330-2200

1357-1655
1400-1415
1400-1430
1400-1430
1400-1430
1400-1430
1400-1500

1400-1500
1400-1500
1400-1730
1430-1500
14301525
1430-1600
1430-1600
1430-2200
1435-1520
1500-1515
1500-1530
1500-1600
1500-1600
1500-1600
1500-1600

1500-1730
1530-1600
1530-1600
1530-1600
1530-1630
15351545
15451600
1600-1615
16001615
16001615
16001630
1600-1630
1600-1700
16001700

1600-1709
1600-2300

1605-1655

1610-1655
1630

1615-1700
1645-1700
16451745
1700-1716
1700-1730
1700-1745
1700-1800

1700-1800
1700-1800

1700-2000
1700-2100
1700-2200

1709-1745
1715-1805
1745-2000
17452230
1800-1815
1800-1830
1800-1830
1800-1900
1800-1900

1800-1900
1800-1900
1800-2000
1800-2100
1800-2200

BRT, Belgium
NYAB, Bhutan
R. Nederland
V. of Turkey
V. of Vietnam
Al India R.
BBC

R. Maiaysia Sahah

R. Australia

R. Moscow World Service
{via Cuba)

of Philippines

Japan

Sweden

Norway

Rev. Party, N. Korea
Tashkent

Moscow World Service

DB SEIDED D <

o

. Malaysia Sarawak
V. of Indonesia

R. Australia

KTWR, Guam

R. Nederland
HCJB, Ecuador
Burma Br. Ser.

UN Radio

R. Nepal

R. Japan

V. of Asia, Taiwan
V. of Rev. Ethiopia
V. of Nigeria

BBC

R. Moscow World Service

BSHKJ, Jordan

R. Afghanistan

R. Yugoslavia

Swiss R. International
V. of Vietnam

V. of Greece

R. Canada Internationat
R. Japan

Vatican R.

R. Pakistan

R. Norway

R. Portugal

R. Karea

R. Moscow Warld Service

BBC
VvO0A

R. France International

BRT, Belgium
R. Singapore

UAE Rudio, Bubai

R. Canada international
R. Pakistan

R. Japan

HCJB, Ecuador

BBC

R. Moscow Warld Service

AFRTS, Los Angeles
WYFR, Family Radio

4VEH, Haiti
BSK. Saudi Arabia
VOA

BBC

V. of Germany

BBC

All India R.

R. Japan

R. Canada International
R. Norway

V. of Vietnam

R. Moscaw World Service

WYFR, Family Radio
V. of Nigenia

R. Austraiia

R. Kuwait

AFRTS, Laos Angeles

WwwWw americanradiohistorv com
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21810, 21525 {(Mon.-Fri.)
4692 {Wed. & Fri.)

17605

15125

12036, 10080

15335, 11810

25650, 21710, 21660, 21550, 21470,
15400 {from 1430), 15070
5980, 4970

6060

11840 or 11860

9578 {Sun.-1555} (not all English)
9505

21615

25730, 21730, 17795 {Sun. anly)
4557,4109

15460, 11785, 9750, 9715, 5950
15150, 15135, 12030, 11900,
11720, 9750, 9580

7160, 4950

15200 or 15150, 11790

17795, 9770, 9710

11945

21480, 15560, 11740

26020, 17890, 15115

5985, 5040

21670, 15410 {when in session)
3425 or 7105 or 9589

9505

5980 (not Sun.)

9560

11770 {varies}

17830, 15260 {Sat, Sun)

12010, 24020, 12050,

11900, 11720, 9580

9560

4775 or 6230

15300, 15240

21570, 17830, 15125

11840, 10040

21455, 17830, 11730 (Mon.-Fri.)
21695, (17820 Mon.-Sat.}, 15325
9505

17730

21757, 21605, 21486, 17910, 176601
25730, 25615, 17795 (Sun. only)
21530 ar 21475 (not Sun.)

11830, 9720

24020, 15240, 15150, 12050,
12030, 11900, 11720
21710,17830. 15260

26040, 21660, 21485 17870,
(15250 trom 1900)

15445, (15410 10 2200}

25820, 21620, 21580, 21515, 17860
{ane hour later tram Sept. 27}
21810 (one hour later from Sept. 27)
11940, 5052, 5010

(fade-in time varies}

21700, 21655, 21625

21695, 17820, 15325

15500, 116721

9505

26020, 21480, 17790

17695

15455, 15425, 15240, 15150,
12050, 12030. 11960, 119300
17765, 15430, 15345, 15330, 11805
21615, 21465, 17845,

15440, 15365, 11830

11835, 9770 (Sun.}

11856 (varies)

17785, 15205, 11760, 9760,
(15140 tram 1830)

17830, 15260 (Sat. & Sun.)
21600

{21710 to 1830}, 15400, 15070, 120S5
11620

8505

17820, 15260 (Sat. & Sun. - 1900)
25730, 21655, 17875 (Sun. only}
10040, 15010

17700, 15455, 15425, 15240. 15150.
12050, 11860, 11900, 11700
21615, 15440, 15365, 11830
15120, 17800

17795

11650

21570, 17765, 15430, 15345, 15330

POPULAR ELECTRONICS
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1:15-1:45 p.m.

1:15-2:15 p.m.
1:30-1:35 p.m.

1:30-1:57 p.m.
1:30-2:00 p.m.

1:304:00 p.m,
2:00-2:30 p.m.
2:00-2:30 p.m.

2:00-2:30 p.m.
2:00-2:45 p.m.
2:00-3:00 p.m,
2:00-3:00 p.m.
2:00-3:00 p.m.
2:00-3:00 p.m.
2:30-3:30 p.m.
2:35-5:00 p.m.
2:454:15p.m.
3:00-3:15 p.m.
3:00:3:30 p.m.
3:00-3:30 p.m.

3:00-3:30 p.m.
3:00-3:30 p.m.
3:004:00 p.m.

3:004:00 p.m.

3:004:15p.m

3:00-7:00 p.m.
3:104:40p.m.
3:153:30p.m.
3:304:15 p.m.
3:304:20 p.m.
3:304:30 p.m.
3:304:30 p.m.
3:504:00 p.m.

3:504:40 p.m.
4:004:15p.m.
4:004:50 p.m.
4:00-5:00 p.m.
4:00-5:00 p.m.

4:00-5:00 p.m.
4:00-6:00 p.m.
4:00-6:00 p.m.
4:15-5:00 p.m.
4:155:45 p.m.

4:15-7:30 p.m.
4:30-5:00 p.m.

4:30-5:00 p.m.
4:30-5:00 p.m.
4:30:5:00 p.m.
4:30-5:30 p.m.

4:40-5:40p.m

4:45.5:15p.m.
4:55p.m.-1:30 am.
5:00-5:15 p.m.
5:00-5:30 p.m.
5:00-5:30 p.m.
5:00-5:30 p.m.

5:00-6:00 p.m.
5:00-6:00 p.m.

5:00-6:00 p.m.
6:00-6:00 p.m.
5:006:00 p.m.

5:00-7:00 p.m.

5:00.7:00 p.m.
5:00-11:30 p.m.

6:15.5:30 p.m.
5:15:5:30 p.m.
5:30-6:00 p.m.
5:30-6:00 p.m.
5:30-6:25 p.m.
6:30-6:30p.m.
6:456:30 p.m.
6:00-6:30 p.m.
6:00-6:30 p.m.

DCTOBER 1981

1815-1845

1815.1915
18301835

1830-1857
1830-1900

1830-2100
1300-1930
1900-1930

1800-1930
1800-1945
1800-2000
1800-2000
1800-2000
1960-2000
19302030
19352200
1945-2115
20002015
2000-2030
2000-2030

2000-2030
2000-2030
2000-2100

2000-2100
20002115
2000-2400
2010-2140
2015-2030
2030-2115
20302120
2030-2130
2030-2130
2050-2100

20502140
2100-2115
2100-2150
2100-2200
2100-2200

2100-2200
2100-2300
2100-2300
2115-2200
21152245

2115-2430
2130-2200

2130-2200
2130-2200
2130-2200
2130-2230
2140-2240
21452215
2155-0630
2200-2215
2200-2230
2200-2230
2200-2230

2200-2300
2200-2300

2200-2300
2200-2300
2200-2300

2200-2400

2200-2400
2200-0430

2215-2230
22152230
2230-2300
2230-2300
2230-232%
2230-2330
22452330
2300-2330
2300-2330

Swiss R: International

R. Bangladesh
UN Radio

Austrian Radio
V. of Revolution, Guinea

WRNO, New Orleans
R. Japan
R. Canada Internationat

R. Atghanistan

UN Radio

HCJB, Ecuadar
WYFR, Family Radia
R. Nacional, Brazil
R. Moscow World Service
V. of lran

TIFC, Costa Rica

R. Free Grenada

R. Japan

R. Norway

R. Algiers

R. Canada international
Kol Israei
R. Moscow World Service

WYFR, Family Radio
BBC

R. Moscaw (via Cuba)
R. Habana Cuba

Sri Lanka Br. Corp.

Int. Christ. Radio, Malta
R. Nederland

V. of Vietnam
V. Turkey

R. Free Europe

R. Habana Cuba

R. Japan

R.RSA

V. of Nigeria

R. Maoscow World Service

WYFR, Family Radic
WRNO, New Orleans
CBC Radio

BBC

R. Cairo

R. Free Grenada
R. Canada International

KGEI, San Francisco
HCJB Ecuadar

R. Sofia

R. 8aghdad

V. of Free China
Swiss R. International
R. New Zealand

R. Japan

R. Argentina

R. Norway

R. Vilnius

WYFR, Family Radio
R. Moscow

V. of Turkey
R. Clarin, Dom. Rep.
BBC

CBC Southern Service

AFRTS, Los Angeles
VOA

UN Radio

R. Yugoslavia

Kal Israel

R. Nacional, Angola
R. Mexico

R. Sofia

SODRE, Uruguay
R. Japan

R. Sweden
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21570 or 21520, 17850, 17830,
15415 or 15305

15285, 11765 (both vary)!

21670, 18782.5-558, 17740
{Men.-Fri.)

16560 {Sun. from 1805)

15309 {varies} 9650 (Mon. Wed. and
Fri.) (irregular)

15175

17755

216965, 17875, 15325 (Sat. & Sun. -2000}
17820, 15260 (Mon.-Fri.)

15079 (varies) or 177421, 9665
21670, 15300 (Mon.-Fri.)

26020, 21480, 177901

21615, 17845, 11830

17810, 15125

17700, 15455, 15150. 12050, 11960
9022

9645 (Sun.)

15104 (time varies and irregular)
17755

25730, 25615, 21730 {Sun.)

Some of: 256700, 25680, 21725,
21635, 17745, 15365, 15307, 11810
21630, 17875, 17820, 15325 (Man.-Fri.)
21675, 21495, 17685, 17645, 15582.6
17700, 15425, 15150, 15100,
12050, 11960, 7390

21615. 21525, 15440, 15365, 11830
21560, 15260, 15070. 11750

600

15155 0r 11920

15120, 15115, 11800

9510

21685, 17695, 17605, 15220, 9715
15010, 10040

9615 or 8725

21720, 17835, 15255, 15420 or
15290, 11825, 9725, 9565 (Fri.)
17750, 11725

17755

17780, 15155, 11900, 9585

15120, 17800

17700, 15425, 15240, 15100, 12050,
11960, 11750, 11700, 9700

21615, 21525, 15440, 15365, 9535
11890

17875, 15325 (Man.-Fri.)

21690, 15260, 15070, 9510, 6175
19610, 9805 (time may shift one
hour later)

15045 (time varies)

17820, 15150, 11945 (17875,
15325 Sat. & Sun.)

15280

26020, 21480, 177901, 15305t
15135, 11750, 11720

3745

17830, 15270, or 15210, 11825
21585, 21520 or 17830, 17850, 15305
17860

17755, {via Portugal 15425t)

11710 (Mon.-Sat.)

17795, 15135, 156345 (Sun. only)
17870, 17845, 15100, 12060, 11735
{one hour later from Oct. 1}

21525, 15440, 15365, 11875, 9535
21560. 17760, 17700, 15425, 12050,
11850, 11770, 11750, 11720, 11700
9760, 9720, 9685, 9665, 9610

{until Oct. 1)

9725, 7215t

11700 (Sat. & Sun.; irregular)
21690, 15420, 15260, 15070, 11750,
9590, 9510, 6175, 6120

9755, 5960 (Sat. 2200-2230;

Sun. 2200-2300)

25615, 21570, 15430, 15345, 15330
21460, 17740, (26000 — 2400},
(17820 -0100)

15240, 11830 or 11920 {Man.-Fri.)
9620

21710, 15583, 11638, 9815

11955, 8535 (Man.-Fri.) (Irreg.}
15430 (Sun.; time varies)

16330, 15110

11885 (time varies)

17755

11705, 9695
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HEWLETT

| (D Py

Convert your HP-41C
to a HP-41CV for $95.00.

if you need professional
calculating power check
out the full performance
alphanumeric HP-41CV
from Hewlett-Packard. If
you own a HP-41C convert
it to HP-41CV calculating
power with the HP 82170A
Quad RAM. Both offer con-
tinuous memory, saving
data and programs even
while the machine is off.
Customize the entire key-
board by assigning

HP-41CV

functions and programs to

any key you choose. The

NEW HP-41CV offers all “$325-00.
the power of the HP-41C $269 95

plus five times the built-in
memory with the addition of the
NEW HP-82170A Quad RAM. Lixe the HP-41C. it
has four ports allowing you to plug in an entire sys-
tem of peripherals. And to put sclutions to work for
you, Hewlett-Packard offers a wide-ranging choice
in software. At The BACH Company the choice is
yours. We have a large selectior of HP-41C's, HP-
41CV's and a complete range of peripherals in
stock for immmediate delivery

ORDER NOW TOLL FREE-—Calt 800-227-8292
inciuding Hawaii and Alaska. in California 800-982-
6188. Send check or money order to P.O. Box
51178. Palo Alto, CA 94303. Order produtt #102.
Calif. residents add 6'2% sales tax. Please men-
tion this magazine.

The BACH Compeny .
e 715 Ensign Way 1 J
e Palo Alto. CA 94303
CIRCLE NO. 13 ON FREE INFORMATION CARD

DON’T
BLAME
THE
SOFTWARE!

Pat. #4.259,705

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor .. ... ... $62.95

ISO-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor .. ............. $106.95

1SO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor .. ... .. $94.95

ISO-7 SUPER-ISOLATOR. 5 DUAL fil-

tered Sockets; 2000 Amp 8/20 usec

Spike Suppressor . .. ... $154.95
Master-Charge, Visa. Amarican Express

TOLL FREE ORDER DESK 1-800-225-4876
(excep! AK, HI, MA PR & Canada)

Electronic Specialists, Inc.

171 South Main Street. Natick. MA 01760
Technical & Non-800: 1:617-655-1532

CIRCLE NO. 23 ON FREE INFORMATION CARD 109
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CABLE TV

CONVERTERS
AND OTHER
GOOD STUFFI

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Converts mid & super

band cable channels

for viewing on your saag
TV set!

No. 353AE047

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

9 5 Inciudes remote TV

s79.95  on/off switch and
2. /6  fine tuning controlt
$74.95 No. 353vA275

ea /10

ETCOMKII WIRELESS -
THE ULTIMATE CABLE TV CONVERTER!

it 00
m
No. 353ZA008

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV

9 B

No. 353vA950
UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER

v
% $17.50
matc No. 353vA2 G110
('358VS3BA - Detarled schemat heel $150]

FACTORY SURPLUS UHF TUNERS

All salid state. Ideal mexpz.
$385  imenal work building, cable TV
2a./10 converters, erc. No, 35350099

MINIATURE FM WIRELESS MICROPHONE

Hides in the paim ot your
hand. Reception on any stan
dard FM radio or receiver
No. 353vAds2

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

4
s mike & r

$49.95 esponse. VU
5 No 353vA093

FACTORY SURPLUS
1 TWIN” VARACTO

Admuiral No NC 31431
BRAND NEW!

RONT ENDS

fi at
/‘ No 353vC308

5 impossible 10 find at any
price!

3 minutes — No 353vA605
fﬁ% & minutes — No 353606

IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEM!

1 I S|29 55
No. 353VA274

SALE OF QUARTZ BATTERY
OPERATED CLOCK MOVEMENTS!
&
f
1 Germany No. 353VA561
353VABE5 Matching hands - §2.49/set
$1.95/set/ 5

20 AMP REGULATED 12VDC POWER SUPPLY!

hir
ﬁ & '
=T 10 VAC No. 353vA394

353VA39E - as above, 10 amps - $54.95. $49.95 ea /5

QUR LATEST 98 PAGE
& FASCINATING CATALOG

o ETCO ELECTRONICS
g[ﬂ@@ NORTH COUNTRY SHOPPING CENTER
PLATTSBURGH, N.Y. 12903

Check with order. ease Visa & Mastercard OK (Serry. no C.0 D.'s. Add 15%

101 UPS & Handling (Excess refunded] N.Y State residents add 7% sales tax

Dealer & Zxport inquires invited Our tefephone order desk never closes
C+l 1 518 561 8700

CIRCLE NO. 24 ON FREE INFORMATION CARD

6:00-7:00 p.m.
6:00-7:00 p.m.
6:00-7:00 p.m.
6:00-7:30 p.m.

6:00-7:50 p.m.
6:00-8:00 p.m.

6:00-9:00 p.m.
6:00-12:07 p.m.
6:30-7:00 p.m.
6:30:7:00 p.m.

6:30-7:00 p.m.
6:45-7:45 p.m.
7:00:7:15 p.m.
7:00-7:25 p.m.
7:00-7:30 p.m.
7:00-7:30 p.m.
7:00-7:30 p.m.
7:00-7:30 p.m.
7:00-7:45 p.m.

7:00-7:55 p.m.
7:60-8:00 p.m.
7:00-8:00 p.m.
7:00-8:00 p.m.
7:00-9:00 p.m.
7:00-9:00 p.m.

7:00-12:00 p.m.
7:00 p.m.4:00 a.m.
7:05-8:55 p.m.
7:158:00 p.m.
7:158:00 p.m,
7:30-8:00 p.m.
7:30-8:00 p.m.

7:30-8:00 p.m.
7:30-9:00 p.m.
7:30-9:30 p.m.
7:30-9:30p.m.

7:35-9:30 p.m.
7:55-8:35 p.m.
8:00-8:15 p.m
8:00-8:15 p.m.
8:00-8:20 p.m.
8:00-8:25 p.m.
8:00-8:30 p.m.
8:00-8:30 p.m.

8:008:30p.m.

8:00-8:30 p.m.
8:00-8:54 p.m.

8:00-8:55 p.m.
8:00-8:55p.m.
8:00-9:00 p.m.
8:00-9:00 p.m.

8:009:00 p.m.
8:00-9:00 p.m.
8:00-10:30 p.m.
8:00-11:50 p.m.

8:20 p.m.-12:10 a.m.

8:30-8:45 p.m,
8:30-8:57 p.m.
8:30-8:55 p.m.
8:30.9:15 p.m.

8:30-9:30 p.m.
8:459:15 p.m.
9:009:15 p.m.
9:00-9:25 p.m.
9:00-9:30 p.m.
9:00-9:30 p.m.
9:00-9:30 p.m.

9:00-9:30 p.m.

9:00-9:40 p.m.

2300-2400
2300-2400
2300-2400
2300-2430

2300-2450
23000100

2300-0200
23000507
2330-2400
2330-2400

2330-2400
2345.2445
0000-0015
0000-0025
0000-0030
0000-0030
0000-0030
0000-0030
0000-0045

0000-0055
0000-0100
00000100
0000-0100
0000-0200
0000-0200

0000-0500
0000-0900
0005-0155
0015-0100
00150100
0030-0100
0030-0100

0030-0100
0030-0200
0030-0230
0030-0230

0035-0230
0055-0135
0100-0115
01000115
0100-0120
0100-0125
0100-0130
0100-0130

0100-0130

0100-0130
0100-0154

01000155
0100-0155
0100-0200
01000200

0100-0200
0100-0200
0100-0330
0100-0450
0120-0510
0130-0145
0130-0157
01300155
0130-0215

01300230
01450215
0200-0215
0200-0225
0200-0230
0200-0230
0200-0230

0200-0230

0200-0240

4VEH, Haiti

WYFR, Family Radio
R. Mexico

BBC

R. Pvongyang
R. Moscow

WRNQ, New Orleans
C8C Northern Service
HCJB, Ecuador

R. Kiev

of Vietnam

Japan

Japan

Tirana

Mexico

Canada international
Kol Israel

R. Norway

R. Berlin Internationat

DD DDD<

R. Peking

WYFR, Family Radic
R. Sofia

AFRTS, Los Angetes
R. Luxembourg
VOA

R. Moscow (via Cuba)
UN Radio

Spanish Foreign R.
BRT, Belgium
SGORE, Uruguay

R. Prague

R. Budapest

La Cruz def Sur, Bolivia
HCJ8, Ecuador

SLBC, Sri Lanka

88C

HCJ8, Ecuador

TWR -Bonaire

R. Japan

Vatican R.

RAI, Italy

Kal Israel

R. Argentina

La Voz de la
Mosquitia, Honduras
R. Budapest

R. Canada International
V. of Germany

R. Prague

R. Peking

V. of Free China
R. Moscow

AFRTS, Los Angeles
WYFR, Family Radio
R. Australia

R. Habana Cuba

R. Belize

V. of Greece

Austrian Radio

R. Tirana

R. Berlin International

R. Japan

Swiss R. International
R. Japan

Kol Israet

R. Canada International
R. Norway

R, Kiev

R. Budapest

R. Polonia
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11835, 9770

21525, 15365, 9535

15430 (Thurs.; time varies)

15420, 15260, 15070

11910, 9600, 9590, 9410,
7325,6175, 6120, 5975

9977

21560, 17760, 17700, 15425, 12050
11770, 11750, 11720, 11710, 11700,
9760, 9720, 9685, (3665 to 2400)
11965

9625, 6195 (not alt English)

26020, 151801

17870, 17845, 15100, 12060, 11735
3800 {one hour later trom Oct. 1)
120386, 10080

17825, 15430

17755

9750, 7065

17765, 15430, 11770 (Sat.)

9755, 5960

15583, 11638, 9815

17840, 15345, 11870 (Mon. only)
11975, 9730, 9560

{one hour later trom Sept. 27)
17855, 17680, 15520, 15120
15365, 9715, 5985

15330, 15110

25615, 21570, 15430, 15330, 11790
6090 (Time varies}

17860 and/or 17730, 15205, 11740,
9650, 6130, 5995, 1580

9600, 600

6055 (when in sessien)

11880, 9630

15365, 15175

11885 (time varies)

6055

17710, 15220, 11910, 9835, 9585
{Wed. and Fri.) (one hour fater

from Sept. 27)

4875 (Mon. only)

15155

15425

15260, 15070, 11835, 11750, 9410,
7325.6175, 6120, 5975

17875, 15360, 9745

11755

17755

11845, 9605, 6015

11800, 9575

15583, 11638, 9815

11710 {not Mon.)

4910

17710, 15220, 11910, 9835, 9585,
6025 {not Mon.) {one hour later
from Sept. 27)

17820, 9755, 5960

15105, 11865, 9590, 9565, 9545,
6145, 6085, 6040

11990, 9740, 9540, 7345, 5930
17855, 17680, 15520, 15120
17890, 15345, 11825

21560, 17760, 17700, 15425, 12050,
11770, 11750, 11720, 11710, 9760,
(9700 trom 0130), 9685, 9610, 7150
25615, 21570, 15430, 15330, 11790
15365, 9715, 5985

21740, 17795

11930, 11725

3285, 834

11730, 9655, 9515 (not Sun.)
9770, 5945

9750, 7120

11975, 9730, 9560 (one hour later
trom Sept. 27)

21640, 17825, 17725, 15235
15305, 11715, 9725, 6135

17755

15583, 11638, 9815

11940, 9755, 5960

11895, 11870, 9590, (Mon. only}
17870, 15100, 12060, 11735, 9800
{one hour later from Oct. 1)

17710, 15220, 11910, 9835, 9585,
6025 (one hour later from Sept. 27)
15120, 11815, 9525, 7270, 7145,
6135, 6095 {iength varies)

POPULAR ELECTRONICS
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200 850 p.m
QNS

DU bh g
S0-10-00 pom
QU600 m
TOEI000 0 m

93130 a.m
RS AR TR

001330 pn
F:00 pwt 300 i
310345 5m
331945 1m

-3 365 0.m
430 100 pam
9:00 1B m

b AT TR
AT pm

9:30-10:25 p.ir

9:30-10:30 p m

9:30-10:30 p.m.
L}

9:30-12:GG p.m.
9:51-9:58 p.m.

10:00-10:15 p.m.
18:08-10:15 p.m,

10:00-10:28 p.m.

10:00-10:38 p.m.
10:00-10:30 p.m.
10:00-10:30 p.m.
10:00-10:50 p.m.
106:00-10:55 p.m.
10:00-10:55 p.m.
106:00-11:00 p.m.

10:00-11:00 p.m.
10:00-11:00 p.m.

10:00-11:00 p.m.
16:06-11:15 p.m.
10:00-11:26 p.m.
10:66-11:30 p.m.
10:00-12:00 p.m.
10:00-12:00 p.m.
18:08-12:00 p.m.
10:00 p.m.-2:30 a.m.
10:25 p.m.-fade
10:36-10:55 p.m.
10:30-11:23 p.m.
10:306-10:57 p.m.
10:30-11:00 p.m.

10:30-11:45 p.m.
10:30 p.m.-1:00 a.m.
10:40-10:47 pap.
10:50-11:10 p.m.
11:00-11:15 p.m.,
11:00:-11:30 pam.
11:00-11:30 p.m.
11:00-11:30 p.m.
11:00-11:36 p.m.
11:00-11:55 p.m.
11:00--12:00 p.m,
11:00-12:00 p.m.

11:00-12:00 p.m.
i 11:00 p.m.-1:00 a.m.
11:00 p.m.-2:00 a.m.

11:05-11:50 p.m.
11:30-11:57 p.m
8 ) *11:30-12:06 p.m.
N 11:30 p.m.-1:00 a.m.
11:45-12:00 p.m *

11:45p.m,12:45 a.m.
11:55 p.m.-1:00 a.m.

OCTOBER 1981

0200-0250
0200-0255

R 454
. Bncfans)

0200-0255
0200-0300
0200-0300
0200-0300

Ao Pukany

. Fecinmal, Brenl
WYEE, Fenily Radig
0. Moo

0200-0330 A, Caiaa
02000400 wi&

02000430 AFRTS, Lug Anpaies
0200-0700 ~ W¥RU, Mew Oiaas
0230-0245  F. Fakista
0230-0245 © <N Rasdu:

0230-0255 #. Tiramn
0230-0300 i, Lebsann
0230-0300 R. Fisiang

0230-0300
02300315

B, Sndee
EoSetin Intemabons

0230-0325 R. Nederiani
0230-0330 #. Korea
0230-0330 #BC

0230-0500
03510358

HCJB, Ecuador
V. of Yerevan

0300-0315
0300-0315

R.Japan
R. Budapest

0300-0325 R. Polonia

0300-0330 K. Canada internationat
0300-0330 R. Portugat

0300-0330 R. Austratia

0300-0350 V. of Free China
0300-0355 R. Prague

0300-0355 R. Peking

0300-0400 R. Moscow World Service

0300-0400 TIFC Costa Rica
03000400 ' R. Moscaw

0300-0400
0300-0415
0300-0426
0300-0430 R. Cultural, Guatemata
0300-0500 HRVC, Honduras
0300-0500 WYFR, Family Radio
0300-0500 AWR Guatemala
0300-0730 VOA

0325- R. One, Zimbabwe
0330-0355 R. Tirana

0330-0423 U.A.E. Radio, Dubai
0330-0357 Austrian Radio
0330-0400 R. Australia

R. Baghdad
R. Uganda
R.RSA

0330-0445 BBC

0330-0600 R. Habana Cuba
0340-0347 V. of Greece
0350-0410 RAI, italy
0400-0415 R, Japan
0400-0430 R. Bucharest
0400-0430 R. Canada international
0400-0430 R. Norway
0400-0430  R. Mozambique
0400-0455 R. Peking
0400-0500 R. Sofia
0400-0500 R. Australia

0400-0500 R. Musgsw World Service
0400-0600 TWR. Bonaire
0400-0700 R. Maosco

0405-0450 FEBA, Seychelles
0430-0457  Austrian R.
0430-0500 Swiss R, International
0430-0600 AFRTS, Los Angeles
0445-0500 Vatican Radio

0445.0545 BBC
0455-0600 V. of Nigeria
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11800, 9615, 9585, 5980

76380, 11940, 11840, 11725
9§50, 5990

17855, 17680, 15520, 15120
17830, 15290

11740, 9715

17760, 17700, 15425, 15405, 12050,
11770, 11750, 11720, 11710, 9760,
720, 9700, 9685, 9610, 7150
12800, 9475

17860, and/or 17730,

15206, 9650, 5995, 1580

21570, 17765, 11790, 6030

6155

21590, 17835, 21755

5240, 6035, 15685 -SSB
11869-S58 (Tue.-Sat.)

8750, 7120

12115t (time varies)

11755, 15400 (one hour later from
Sept. 27}

11705, 9695

11975, 11890, 11840, 9560

{one houy later from Sept. 27)
9590, 6165

15575, 11810

11750, 9510, 9410, 7325,
6175,6120, 5975

15360, 9745

17870, 17845, 15100

{one hour eartier untit Oct. 1}
17755

17710, 15220, 11910, 9835, 9585,
6025 {(Wed. & Fri.; Mon. -0330)
{one hour later from Sept. 27)
15120, 11815, 9525, 7270, 7145,
6135, 6095 (length varies)

11940, 11845, 9755, 9535, 5960
11925, 6155

15260 (Fri.)

17890 or 17830, 15345,15270, 11825
11990, 9740, 9540, 7345, 5330
17680, 15520, 15120

11920, 13720, 9665 {North American
Service from Oct.1}

9645, 5055, (Man. 0235 0435)

17760, 17700, 15405

15180, 12050, 9580

21585, 15400, 11935

15325 (irreguiar)
11900, 9585, 7278, 5980

3300 (Mon. 0030-)

4820

9715, 9675, 5985

5980

15240, 9670, 6040, 6035, 5995
3396 (exc. Sun.}

7306, 6200

15320, 17775 {length varies)
9770, 5945

21680, 17890, 17870

17795, 17725
15070, 9410, 6175, 5975
11760, 11725

11730, 9650, 9515 {not Sun.}
17795, 15330

17755

15380, 11940, 11725, 9570, 5990
11845, 9755, 9535, 5960
151359590 {Mon. only)

4855, 3265

17680, 18520, 15120

117501

21680, 21650, 21525, 17830
17870, 17795, 17755, 17725
15320, 15240, 15160

155805, 11920, 11720, 9665
9700

(15406 to 0600}, 12050, (11870
and 11750 from 0500), 11710, 9580
118101

12015

11715, 9725

17765, 11790, 15330, 9755, 6030
6210 or 6190 {one hour later from
Sept. 27}

15070, 9510, 9410, 6175, 5975
7255

Be an
ELEI:IAN

* CONSTRUCTION « MAINTENANCE
¢ CONTRACTOR

Train at home in spare time

No previous experience needed. Experts show
you what to do, how to do it...guide you step
by step. Even before vou're ready to go after a
full-time job as an electrician. vou could be making
extra money doing odd job. tor friends and
neighbors...and saving money on your own
clectrical work. Learn to specify and install wiring.
operate and control motors and generators. use and
maintan transformers and storaze batteries

You'll ltarn how to use electrical instruments
how to tind short circuits. overloads and open wires
You'll be reads to take almost any electrician
licensing examination. Because opportunities vary
from time to time and from one part of the country
to another. we encourage vou to check on the job
market in vour arca

ELECTRICIANS average more than
$11.00 AN HOUR!

Don tcount on geting int union e earning union wages
as soon as vou gradutte. bt these figures from the US
Dept of Labor Occupational Qutlook Handbook show that
clectrictans are tmong the highest paid construction
workers In FYTX. wage rates 10 metropolitan areas for
clectnoany averaged $11 25 an hour st reg | appren
tice trarning program . Union wages were even tfzngher

Employment of construct cn elecncans is expected 1o
increase faster than the average for all occupations through
the mid 1980 s

NO NEED TO QUIT YOUR JOB OR REGULAR SCHOOL

Evervthing v explaned in easy to understand language
with plenty of drawings. diagrams and photos. And you learn
it sour own pace at hame o spare time No ume wisted
traveling to class Consultants are as elose as your tewephone
No charge ! Use cur tall tree 24 hous home-study hothne as
soon s veuenrallt

Here are just a few of the subjects covered in
your course

Principies of Lighting, Heating, Air Conditioning
Conductors and Conduit—Electrical Wiring—
Lighting Control—Transtormers and Storage Bat-
teries—Generators and Motors—Electrical Esti- E

mating...Pius much, much more

r ELECTRICIAN SCHOOL, Dept, PD 091

You receive everything you need to get
you off to a fast start!
Tools, malterials, tester are all included ,mﬁ

with vour course.. plus the National
Electrical Code  the ~Electrician’s
Bible " that gives vou all the reauire
ments and do’s and don’ts of proper
electrical installations -~

MAIL COUPON TODAY!  /#Phoyep\
No cost, no obligation, m‘on /
no salesman wifl callt  \ETERANs

0R
ELECTRICipg

ICS Center, Scranton, PA. 18515
Rush free facts that tell how | can train at

| home in spare time to be ari electrician.

| name AGE
| ADDRESS
|LCTY/STATE/2IP

1
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E A S T / 12:00-12:15 a.m, 0500-0515 Ko Israel B 21710, 21600, 11655, 11637
12:00-12:15 a.m. 0500-0515 R. Japan c 16325
w E S T 12:00-12:54 a.m. 0500-0554 V. of Germany A 11905, 9650, 9545, 6100, 5360
12:00-1:00 a.m. 0500-0600 R. Australia c 21680, 17890, 17870,
MEGA SALES CO 17725, 15240, 15160
12:00-1:00 a.m. 0500-0600 WYFR, Family Radio A 9705, 9675, 5985
12:00-1:00 a.m. 0500-0600 R. Moscow World Service c 17880, 12610, 11735, 9530
sPECIAI 0F THE Mo”r”! 12:00-2:00 a.m. 0500-0700 HCJB, Ecuador B 11915, 9745, 6095
12:00-3:00 a.m. 0500-0800 R. Kuwait c 15345
y FR— 2:00-3:00 a.m. 0500-0800 R. Nigeria, Kaduna B 4770 {not all Eng.)
—— EPSON MX-80 12:00-5:00 &.m. 0500-1000 V. of Cuba C  550and/or 720
PRINTER 12:10-1245am. 05100545 UAE Radio, Dubai C 21700, 17810, 17775
12:30-12:40 p.m. 0530-0540 R. Garous, Cameroon C 5010
| IEEE $55. TRS®80 $35 12:30-1:00 a.m. 0530-0600 R. Portugsl A 9575, 6155
e el g o 12:30-fade 0530- R. Ghana L 3366,4915
*CABLE $90 RSs 232 $70 12:30-1:25 a.m. 0530-0625 A, Naderland A 9715, 6165
12:30-:30 a.m. 0530-0630 Spanish Foreign R. B 11880, 9630
12:35-1:30 a.m. 0530-0630 R. Korea c 15575, 11810, 9870
12:45-1:30 a.m. 0545-0630 R. Berlin Int. B 17700, 15100 {one hour later
APPLE Il PLUS 48K from Sept. 27)
$1189 12:45-2:30 a.m. 0545-0730 BBC B 15070, 11955, 11860, 9640,
9510, 9410, 7150, 6175
1:00-1:15 a.m. 0600-0615 R. Japan c 15325
- 1:00-1:30 a.m. 0600-0630 V. of Germany c 17875, 15275, 11905, 11765, 9700
i 1:00-1:30 a.m. 0600-0830 R. Norway C 15135 (Mon. only)
ATARI 800 32K | AEESgEps— 1:00-1:30 a.m. 06000630 R. Australia C 21680, 21525, 17870, 17795,
$769 |r = 17785, 17725, 15240, 15160
| =] “ 1:00-2:00 a.m. 0600-0700 AFRTS, Los Angeles 8 11790, 9755, 6030
L _ 1:00-2:30 a.m. 0600-0730 R. Kiribati C 16433-SSB (not alt English}
1:00-2:00 a.m. 0600-0730 HCJB, Ecuador c 11835, 15225
RADIO SHACK 1:00-3:00 a.m. 0600-0800 V. of Nigeria C 15120, 17800
16K Level Il Model 3 1:00-4:00 a.m. 0600-0900 R. Cook Isfands C 11760 or 9695 or 50451
$834 {not all Engtish)
1:15-1:30 a.m. 0615-0630 R. Canada International B 17860, 15265, 11960, 11825, 11775,
INNETCE Fsii}EongLljh:"gF?lBLE/FlN $2495 9760, 9590, 7155, 6140, 6045 (Mon-Fri)
1:25-3:00 a.m. 0625-0800 TWR, Mente Carlo B 9495t {Sun. 10 1000)
64K RAM 1:25:3:55 am. 0625-0855 V. of Maiaysia C 15295, 12350, 9750
OKIDATA MICROLINE - 83 1:30-2:00 a.m. 0630-0700 R. Australia B 21680, 17870, 17725, 15240, 15115
OKIDATA MICROLINE - 80 1:30-2:00 a.m. 0630-0700 Radio Polonia B 9675, 7270
APPLE DISK 1:30-2:30 a.m. 0630-0730 R.RSA B 21535. 17780, 15220
1:30-3:00 a.m. 0630-0800 R. Habana Cuba A 9525
AF\:\gBF? [E)Igi va/ogt(r:oolrlftioller 1:40-7:25 a.m. 0640-1225 R. New Zealand C 15485, 11945
BASE Il Printer 1:45-2:00 a.m. 06450700 R. Canada International B 17860, 15265, 11960, 11825,
11775, 9760, 9590, 7155, 6140,
DIABLO 630 6045 (Mon-Fri}
w/Tractor Option 1:45-2:00 a.m. 0645-0700 UN Radio A 15120, 11735 {Tue.-Sat.)
HAZELTINE 1420 % 7948 ;3(7’;?: a.m. 0657-0955 V. of Philippines C 95;8 (n:t allsgnglish;
:00-2:15 a.m. 07000715 R. Japan C 15325, (15235t via Portugal)
NORTHSTAR HORIZON 32K QD $2925 2:002:20am. 07000720 R. Nederiand C 25650, 21480, 17605, 11720, 9895
ATARI 400 16K 2:00-2:30 a.m. 0700-0730 Swiss Radio Int. c 21520, 15305, 9560, 9535
RADIO SHACK 64K Model 2 2:00-3:00 a.m. 0700-0800 Xandir Malta C 9670 {Sat.) (irreguiar)
ANADEX DP - 9500 2:00-3:00 a.m. 0700-0800 ELWA, Liberia C 11830
2:00-3:00 a.m. 0700-0800 V. of Vietnam c 7512, 9840, 6383
NEC MONITOR 2:004:00 a.m. 07000900 R. Australia B 21680, 17725, 15115, 11740, 9570
TELEVIDEO 912C 2:00-5:30 a.m. 0700-1030 HCJB, Ecuador C 11900, 9745, 6130
TELEVIDEQO 920C 2:07-2:15a.m. 0707-0715 UN Radio A 15120, 11735 (Tues. to Sat.)
TELEVIDEO 950 2:30-3:25 a.m. 0730-0825 R. Nederland 8  9770,9715
ATAR' 825 F’rinter 2:304:00 a.m. 0730-0900 BBC B 15070, ”955, 9640, 9510
ATARI 850 Interface 2:306:30 a.m. 0730-1130 Selomen Ish. Broadcasting c 9545 or 5020 {not alt Eng.)
Or both together 2:30-9:00 a.m. 0730-1400 NBC, Papua New Guinea C 4890, 3925 {not all Eng.)
ATARI! 810 Disk 2:30-9:02 a.m. 0730-1402 ABC Meibourne c 9680
2:37-2:45 a.m. 0737-0745 UN Radio A 17815, 15195 15120, 11735
o (Tue.-Sat.}
TWO WAREHOUSE LOCATIONS 2:454:30 am. 07450830  KTWR, Guam B 11840
2:55 a.m.-fade 0755- Action Radio, Guyana C 5950
To ENSURE FAST DEL'vERv! 2:55-3:05 a.m. 0755-0805 V. of Guatemala B 6180, 640 {time varies}
3:00-3:15 a.m. 0800-0815 R. Japan B 9505
3:00-3:30 a.m. 0800-0830 R. Norway c 17795, 11850 (Sun.)
EAST c OA s T 3:00:315 am. 0800-0815  UN Radia A 17860, 15235, 15125, 11735
(Tues. to Sat.)
3:30-3:45a.m. 0830-0845 R. Vanuatu D 7260, 3945
1 '800-556-7586 3:304:25 a.m. 0830-0925 R. Nederland B 9715
3:30-5:00 a.m. 0830-1000 FEBC, Philippines C 11890 or 11765
Cuﬁtﬂfle;rl:ig ::':;;64 24 Hours 24 Hours  CFRX, Toronto C 6070
1-401-722-1027
Explanatory Notes.
1. Times in first column are EST/CODT. For ADT add 2 hours; EDT add 1 hour; MDT, subtract 1 hour, MST/PDT,
subtract 2 hours. Days of week are in GMT.
2. Quality.A—strong signal and very reliabie reception. B—regular reception. C—occasional reception under favorable
1 -800-235-3581 conditions. D—rarely audible. These ratings are for locations in the central USA. European and African stations are in
3353 Old Conejo Road general, mare relisbly received in eastern North America. Asian and Pacific stations are more reliably received in
Newbury Park, CA 91320 western North America. North American stations are received well except in areas too close to the transmitter site.
1-805-499-3678 3. The information in this listing is correct to press time. However, frequencies an%schedules are cu:;mantly changing.
Listen to “DX Digest” on R. Canada International for late changes, Saturday at 2130; Sunday at 1330; GMT Mondays
CA 1"800"322“ 1873 at 0100 and 0400.
4. R.—Radio; V.-Voice
MEGA SALES CO 1 = frequent changes

POPULAR ELECTRONICS

www americanradiohictorv com
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LITERATURE

Oscilloscope Probe Guide

Greenpar Connectors has a new guide to
nine different oscilloscope probe kits
that are said to fit any scope on the mar-
ket. Featured are four fixed-attenuation
models with bandwidths from 15 to 250
MHz, two switched-attenuation models
(100 to 250 MHz), a demodulator mod-
el (100 kHz to 500 MHz), and two
detector models (100 kHz to 600 MHz).
Complete specifications are given on at-
tenuation, bandwidth, cable length, ca-
pacitance, rise time, working voltage, dc
offset, etc. Special optional accessories
are also described. Address: Greenpar
Connectors, 14128 Lemoli Ave., Haw-
thorne, CA 90250.

CBASIC Software Support

“CBASIC: The Key to Business Soft-
ware Development” is the title of a bro-
chure which describes the computer lan-
guage and its features such as 14-digit
decimal arithmetic, random and sequen-
tial disk accessing, complete string pro-
cessing facilities, and enhanced source
code maintenance. Also covered are ser-
vice and support capabilities. CBASIC
is available on all microcomputers run-
ning under CP/M, MP/M, CP/NET,
CP/M-86, TRSDOS, and UNIX. Ad-
dress: Compiler Systems, Inc., 37 N.
Auburn Ave., Box 145, Sierra Madre,
CA 91024,

VHF /UHF /Oscar Ham Catalog

A 40-page catalog covers all types of
equipment for the vhf/uhf/Oscar ham
enthusiast and two-way shops. Featured
are a new S-channel, 10-watt vhf FM
transceiver, COR and CWID modules
for repeater builders, and new accesso-
ries such as r-f-tight enclosures for
repeaters and power supplies. New
ranges of transmitting and receiving
converters have been added, as well as a
series of receiving converters to extend
frequency coverage. The Cushcraft and
Larsen lines of antennas are also in-
cluded. Address: Hamtronics, Inc., 65F
Moul Rd., Hilton, NY 14468. For for-
eign mailing, add $2.00 or 5 IRCs.

Wiring Products Catalog

Catalog E-CC6 contains, in 24 pages, an
update of the Panduit line of wiring
products. Included are: cable ties,
clamps, and markers; wire mounting de-
vices; harness board accessories; cable
tie installation tools; plastic wiring duct;
spiral wrapping; terminals; and installa-
tion tools. Address: Panduit Corp.,
17301 Ridgeland Ave., Tinley Park, IL
60477.

OCTOBER 1981

3M Products Brochure

Nearly 150 products from 3M, grouped
by major segments of the communica-
tions industry, are described in a new
brochure. Products ranging from abra-
sives to videotape recorders are cata-
logued for the voice, video and data
communications market: original equip-
ment manufacturing; cable and splicing
systems; data processing materials; and
transmission, storage, and retrieval sys-
tems. Address: Dept. 1599/3M, Box
4039, St. Paul, MN 55133,

Metal-Film Resistors

A new brochure from Stackpole de-
scribes its complete metal-film resistor
line, including new low-value units
from | to 9.9 ohms. Bulletin 82/89-103
details physical and environmental per-
formance specifications for precision,
commercial, and general-purpose resis-
tor’s ranging in values from 1 ohm to 5§
megohms and !& watt to 2 watts,
Address: Stackpole Components Co.,
Box 24466, Raleigh, NC 27620.

Line-Power Conditioner

Eight products intended to reduce *“‘elec-
trical pollution” coming through power
lines to solid-state electronic equipment
are described in a 20-page catalog from
SGL Waber Electric. The products,
containing varistors, are said to reduce
or eliminate power surges, transient
spikes, RFI, EMI and electromagnetic
pulses. The equipment varies from sim-
ple wall plug-in units to console or rack-
mounted units. Address: SGL Waber
Electric, 300 Harvard Ave., Westville,
NJ 08093.

Humidity instrumentation Catalog

A new 16-page short-form catalog cov-
ers General Eastern’s line of humidity
instruments for measurement of dew
points, relative humidity, parts-per-mil-
lion, grains per pound, and dry-wet bulb.
Systems provide digital displays, BCD,
alarms, and linear voltage and current
outputs. Accessories listed include sam-
pling systems, calibration kits, aspira-
tors, pressure bosses, ambient tempera-
ture probes, etc. Address: General East-
ern Instruments Corp., 50 Hunt St
Watertown, MA 02172,

Soldering Products

A new manual (Form 325) contains
detailed photographs and descriptions of
the Edsyn line of soldering equipment
including portable and vacuum-powered
desoldering tools, tool holders, special-
purpose hand tools, professional Kkits,
etc. Address: Edsyn Inc., 15958 Armin-
ta St., Van Nuys, CA 91406.

Digital Switch Guide

A six-page product guide lists ten basic
types of thumbwhee! digital switches.
Brochure No. 1-0074D contains dimen-
sion and performance specifications for
more than 60 units of various configura-
tions. Address: The Digitran Co., 855 S.
Arroyo Pkwy., Pasadena, CA 91105.

www americanradiohistorvy com

ONLY

NEW. « $59.95

LA LR AR RS R

Dedicate it, then seperate it!
Does anything you want it to!

Now. anything you can dream up. Netronics can help you
realize--inexpensively and easily with the Anything Board {it's
the first and only microprocessor you can dedicate. then
separate from the Programming Board so it runs by itself). All
this—for only $59.95 so it’s inexpensive. and easy to work with.
too. because Netronics helps youevery stepofthe way. withthe
programming. with the hardware

i

Programmer Board show n with cabinet and expansion boards.

You can program the Anything Board by . plugging into an
ELF I microcomputer or 2. plugging into our programmer
board with its special and sophisticated debugging and testing
components. The growth is limitless. You can add inputs and
outputs. A to D/D to A boards. color graphics. PROTO
boards. Electric Mouth Talking Boards. expand the memory
Got something in mind! It can be anything . . . a robot. burglar
alarm. telephone dialer. industrial machine controller., . . home
heating/cooling system . ANYTHING! With your imagina-
uon and skills. backed up by Netronics’ know-how and help.
youcanmake the Anything Board do anything you wantitodo.
There are expansion boards-even cabinets to house your
Anything project. Give it a professional finished look! The
Anything Board .. - only from Netronics, Only $59.95

As your needs for programming grow. you can add system
monitors. cassette 1/0. an assemktler-text editor-disassembler.
video terminals. EPROM burner. full basic and more. All plug
into the Anything Board expansimon Bus,

Spectficatons Anything Board
1802 mucroprocessor. LK RAM. 8 Bit mput gort, 8 BIT oulpul port, interupL
DMA and processor llag inputs, address decoders, provisions for a 2716 EPROM.

power un and manual reset, crystal clock. power supply regulator and provision for
battery back up

Speaifications Programmer Board

HEX key pad nput 16 b address and & tut data display oulputs. led status
indicators. memors protect, wail. Joad. reset and i put switches plus a single step
mode which allows you 1o tep through vour program one machtne cyche a1 a time

Continental U.S.A. Credit Card Buyers Qutside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut or For Technical Assistance. Eic..

Call (203) 354-9375

NETRONICS R&D LTD. v v 0
333 Litchfield Road, New Miiford, CT 06776
Please send the items checked below:

0 ANYTHING BOARD ..................... $59.95
O Programming Board ....................... $79.95

Plus $2.00 each item for postage, handling and insurance
{ $4.00 Canada)

Connecticut Residents add sales tax

Total Enclosed $

O Personal Chech O Cashier’s Check/Money Order

0 Visa 0 Master Charge (Bank No. ____ )

Signature
Print
Name _____

Address
City
State ___ _ Zip

™MFAnything Board™
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OPERATION

If you need information on outdated or rare
equipment—a schematic. parts hist etc —another reader
might be able to assist Simply send a postcard to Opera-
tion Assist. POPULAR ELECTRONICS T Park Ave . New York,
NY 10016 For those who can help readers. please re-
spond directly to them They il appreciate 1| (Only those
items regarding equipment not avaidable from normal
sources are published )

Magazine binders

) hold a year's issues on
individual snap-in rods,
combining them into one
volume. $7.95 each; 3
for $22.50; 6 for $42.95.
Mixed titles OK for
quantity prices.

Open-back cases

store your issues for individual
reference. $6.95 each; 3 for $19.75;
6 for $37.50.
Mixed titles OK
for quantity
prices.

ﬂ CHARGE ORDERS ONLY —

for your convenience PHONE 24 HRS.
TOLL FREE 800-431-2731.
NY State only 800-942-1940.

Shelf Conscious?
Now you can organize your copies of P_“I)“ Iilr EICCI mll ICS

Now your magazines can be a handsome addition to your decor, well
organized, and easy to find, thanks to these durable library-quality
cases or binders. They're made of luxury-look leatherette over high-
quality binders board. And both styles are custom-designed for this or
any magazine you save, with size, color, and imprint selected by the
publisher. FREE transfer foil included for marking dates and volumes.

Popular Electronics, P.O. Box 5120,
Philadelphia, PA 19141

Please send: L] Cases [ Binders

TITLE QUANT.
Popular Electronics:

(Other):

C ENCLOSEDIS $ .* Add $1.00

per_order for postage & handling. Outside USA
add $2.50 per unit ordered. Send U.S. funds only.

I I
I I
I I
I I
I I
I I
I I
I ] CHARGE (Min. $10): O VISA I
] American Express C Master Charge I
I I
I I
I I
I I
I I
I I
I I

Card #

Exp. Date

Signature

Print Name

Address

City/State/Zip
*Residents of PA add applicable sales tax.

——

Communications Power Inc., CP300 CB radio. Need sche-
matic. Vemon C. Gagnon. Box 162, Clallam Bay. WA
98326.

Sonar Aristocrat 95 radiotelephone. Need schematic and
service manual. Don Galloway, 109 Luther Dr.. Lakehurst, NJ
08733.

Conar instruments Model 600 color TV. Need schematic
and construction manual. George Gimarelli, 8048 S.E. Main,
Portland. OR 97215.

Akal Model X2000SD tape recorder. Need schematic and
manual. Tom Polest, 159 Boylston St., Jamaica Plain, MA
02130

Geminl computer game. Schematic diagram or any informa-
tion avaitable. Phil Plimmer, Box 701, Alpine, TX 79830

Ford Models 69MF, 76MF, 86MF, 95MF pushbuttons. Want
to buy complete unit. D. Smith, Box 113, Trenton M|
48183.

Military receivers BC 348 Q and BC 348R. Need schematics
and modifications. Akal CR81D 8-track recorder. Need sche-
matic. David Vardy, 24781 Upland Hill Dr., Nevi, Ml 48050.

RCA Model CR88A receiver and Nems Clarke Model 1302
vht receiver and REU200, REU100 uhf converters. Need
schematics and service manuais. Barry Bakos, RR2 Coun-
land, Ontario, Canada NOJ1EO.

Halllcratter Model 5R 10A radio. Need schematic. Opti-Cal Ill
calculator. Need IC chip #MCS521-0024273. Fred Cerne,
2809 So. Austin Blvd., Cicero, IL 60650.

Lioyd's Electronics Int'l, Model JJ-6152, Senes 280A
radio. Need schematic Martin Pientkervic, 204 River Road,
Vuican, Ml 49892.

Motorola Model 52B1U ac/dc battery pontable radio. Need
schematic and service data. Don F. Lehman, 378 Fairway
Drive, Columbus, OH 43214,

Knight Model KG-686 generator. Need owners manual and
schematic. John Schneider, 150t W. Jean Circle, Lincoln, NB
68522,

Canadian Marconi Co., Model 208 receiver. Need technical
manual or schematic John Allan, USCG Station, Chatham,
MA 02633

Metz Model 309 multi-band radio. Need schematic and tech-
nical manual. Valvo vacumm tubes. Need information on cur-
rent source. John Sinsabaugh, Box 3, FPO Seattle, WA
98767.

Broan Model 372 home intercom AM/FM radio and phono-
graph system. Need service manual, operating instructions
and schematic Robert Hatchett. Box 193. Aurora, IN
47001,

116
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Gold Model TI-8000 CB station power supply. Need Ameri-
can replacement numbers for Japanese V/R transistors
TA78012P and B595. Also need schematic and parts list.
E.V. Schwartz, 4277 Motor Ave., Culver City, CA.

Farnsworth U.S. Army Signal Corp BC-242N receiver. Need
any information available. Richard Picott, Box 86, South Ber-
wick, ME 03908.

Kenwood Model TK-666 receiver. Need tuning dial glass.
Damon Colling, 1221 William St., Key West, FL 33040.

Metro Eiectronics metrodyne single dial radio. Need sche-
matic or any information available. H.A. Flatjurd, 719 Gate-
way St., Cedar Rapids, |A 52402.

RCA WP-703A dc power supply. Need schematic diagram.
Richard Slover, 2700 Waverly St., #4, Knoxville, TN 37-21.

Dumont type 201-A oscillograph. Need operation |

Now with added words!

ELF 11 VERSION
Tt k. J

for $100, Eif 11, Apple

TRS-80, Level 11" PP brom $99.95 i
Now — teach your computer to talk,
increasing interaction between you
and your machine.

That's nght the ELECTRIC MOUTH actually lets your computer talk! Installed

and on-line in just minutes. it's ready for spoken-language use in office. busi-
ness. ndustrial and commercial applications. and in games. special projects.

and schematic. Robert L. Kitzberger, 7668 Saratoga Rd.,
Cleveland, OH 44130.

Motorola MH-70 communications receiver. Need schematic
and parts list. Yehuda Habot, 6 Rashy, Petach-Ticva 49463
Israel.

Seco Model 520-A antenna tester. Need wiring diagram. R.J.
Seyler, 312-186 Edinburgh Rd., Guelph, Ontario N1G 2H9.

Webcor Model ER2101-1 recorder, Serial #757666. Need
operation and service manuals. Roy V. Kelly, Box 165, Sher-
idan, OR 97378.

Hallicratters Model S-107 receiver. Need alignment data.
Don Wagner, 308 Parkdale Avenue, East Aurora, NY
14052.

Digltal Systems Modei DSC-2 microprocessor. Need opera-
tions and maintenance manuals. N.C. Helmkay, Box 446, Mil-
liken, Ontario LOH1KO, Canada.

Friden Model FIO programatic flexowriter, Monroe EPIC
3000 calculator and Tektronix Model 519 oscilloscope.
Need wiring diagram, schematics and operations manuals.
Amold R. Allen, 423 So. Highland, Ada, OK 74820.

Bendix Radio Corp., Type RA- 1B radio receiver. Need sche-
matic and alignment data. Andy Anderson, 2250 Cable Ave-
nue, Beaumont, TX 77703.

Pioneer Model SX-700T receiver. Need schematic. Van S.
Vangor, Box 346C. Island Falls, ME 04747.

Advance Eilectronics Ltd., Model OS 1000 dual trace oscil-
loscope. Need schematic and service manual. K Heinonen,
Rte. 4, Box 238, Foley MN 56329,

Calitornia Instrument Corp., Model 500 oscilloscope. Need
theory and calibrating instructions. William G. Hendricks, 616
W. Lincoln Rd.. Stockton, CA 956207.

Eico Model ST40 integrated amplifier. Need tube diagram,
schematic and owner's manual. Tim Bovard, 282 W. Dayton
St., Gatesburg, IL 61401,

EMS Model S440 power amplifier. Need schematic. Peter
Martin, Box 312, Greenhurst, NY 14742,

Admiral Model 12P206 TV. Need schematic. Tektronix Type
551 dual beam oscilloscope. Need schematic and operating
manual. F. Mayfield, Rt. 3, Box 185, Brighton, TN 58011.

Sears Model 570-74108-0330, Serial 315-20815 AM/FM
stereo receiver. Need service and operation manuals. Alvin
R. Manlick. Box 431, Waupun, W| 53963.

Lavoie Labs OS-62B/USM military surplus oscilloscope.
Need schematic and manual. Peter Cole, Box 1120, Altona,
Manitoba, Canada RO60BO.

Echophone Model EC- 1B receiver. Need schematic. Howard
Webb, 1616 E. Bantam Rd., Tucson, AZ 85706.

Latayette clock radio, stock #17-01135W. Need schematic
diagram and service information. Scott Forgues, 37 Bay St.,
Fairhaven, MA 02719.

U.S. Navy Type CME-50063 preselector and Sencore 43A7
color bar generator. Schematics, service information and
manuals needed. Warren Ready. 136 Pine Circle, Cairo, GA
31728.

Dumont Model 322-A oscillograph. Need replacement parts.
Jim Pfeifter, 6232 Tony Ave., Woodland Hills, CA 91367.

Hallicratters S27 receiver. Need schematic and any informa-
tion available. J.M. Vetter, 3657 Tantalus Dr., Honolulu, HI
96822.
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. security d there’s no end to the ELECTRIC MOUTH's
usefulness. Loak at these features.

® Supplied with 143 letters/words/ph /numbers. capable of producing
hundreds of words and phrases.

e £ b board up to th ds of words and phrases with addwianal

speech ROMs (see new speech ROM described below).

Four models. that plug directly into $100. Appie. EIf Il and TRS-80 Level |l
computers.

Get ELECTRIC MOUTH to talk with exther Basic or machine language (very
easy to use, complete instruchons with anmPles included)

Uses National Sermiconductor's “Digitalker ™

Includes on-board audio amplifier and speaker. with provisions for external
speakers

@ Installs in just minutes

Principle of Operation: The ELECTRIC MOUTH stores the digutal equivalents
of words in ROMs When words. phrases and phonemes are desired. they
simply are called for by vour program and then synthesized into speech. The
ELECTRIC MOUTH system requires none of your valuable memory space ex-
cept for a few addresses 1f used in memory mapped mode In most cases. output
ports (user selectable) are used.

SPOKEN MATERIAL INCLUDED (Vox I}

one eighteen  at dollar  inches number  ss ct
two nineteen  cancel down s of second d u
three twenty case equal it oft set e v
four thirty cent error  kilo  on space f w
five forty 400hertz tone feet left  ow speed x
six fifty acheriz tone  flow  less  over slar E y
seven sixty 20ms silence fuel  lesser parenthesis start iz
eight seventy  40ms silence gallon limit  percent stop
nine eighty 80ms silence  go low please than L
ten ninety 180ms silence gram  lower plus the |
eleven hundred 320ms silence great  mark point fime m
twelve thousand centi reater meter pound try n
thiteen  million k ve mile pulses up o
fourteen  zero comma high ~ milli  rate volt  p
fifteen again control higher minus re weight q
sixteen amy danger hour  minute ready a r
sevenleen al egree in near  right b 5
ADDITIONAL VOCABULARY NOW AVAILABLE (VOX I)

abort complete fifth light put station
add continue fire load quarter switch
adjust copy first lack range system
alarm correct floor longer reached ‘emperature
alert crease fourth more receive fest
all “de” forward move record ‘th
ask deposit from next reverse thank
assistance dial gas third
attention door get normal repair this

ue east going b repeat wrn
brake “ed” een not replace nder
butten emergency ale notice room use
buy enter heat open safe waiting
call entry hello operator  second warning
called “er” help or secure was
caution “eth’ hurts select water
celsius evacuate bold per send wesi
centigrade  exy hot power service wind
change fail n press side window
circuit failure incorrect  pressure  slow yeliow
cigar fahrenheit  intruder  process slower yes
close key pull smoke zone
cold faster level push sauth

*Registered Trademarks

» Continenial U.S.A. Credit Card Buyers Qutside Connecticut

TO ORDER
Call Toll Free: 800-243-7428

To Order From Connecticut, or For Technical
Assistance, call (203) 354-9375

NETRONICS R&D LTD.

333 Litchfieid Road, New Miiford, CT 06776
Dept PE

Please send the items checked below:

[ $100°*Electric Mouth” kitw/VoxI ................ $ 99.95
% EIf II "Electric Mouth” kit w/Vox 1 . .
m]

Apple Electric Mouth” kitw/VoxI .......
TRS-80 Level I1 "' Electric Mouth™ kit w/Vox |
s [ VOX Il (Second Word Set)

§ Add $20.00 for wired tested units instead of kits VOX Il postage & msurance
@ 5100, all others $3 00 postage and insurance Conn res add sales tax

i Total Enclosed §
:D Personai Check [ cashier's Check/Money Order
ED Visa (] master Charge (Bank No.

: Acct.No. Exp.Date

Signature
Print
Name

o Clty =
late

[ D.
Lhucsscassssssscsssannsssbansonasannnnns

www americanradiohistorvy com

WE TAKE
YOU BY
THE HAND!

You'll learn all about computers: how
to build, program, service, even play TV
games—without knowing the first thing
about it!

The New ELF 11
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Even 1f you don’t know bits from pytes. now it's easy and
inexpensive 1o build your own micrd-computer. learn how it
works. program it. service it-even play games with it on your
TV! ['s here in the New ELF 11 ~Beginners™ Package. only
from Netronics. Only $139.95. Here's the package: 1. your
‘own micro-computer. the famous ELF I (featuring the RCA
1802 CMOS microprocessor) in kit form with step-by-step
instructions on how lo build it. Diagmostic Analysers including
2. your own Logic Probe. 3. Pulse Catcher. 4. 8 bit Test
Registor. 5. Logic Analyzer.6. Gate Arrays. 7. Non- Technical
Manuals on how to use analyzers, how to getinto the guts of the
computer. what makes it tick. how to service it. 8. Sample
Programs that teach you machine language programming plus
how to correct or “debug™ any programming mistakes. 9. TV
games you can play. If your TV set has no video input. an
optional converter {RF Modulator). is available. Then. once
you've got this “Beginners” Package under your belt. keep on
expanding your ELF Il with addutiors like the Typewriter Key
Board. added RAM. Full Basic inserpreter. Electric Mouth
Talking Board. Color/Music. A/D D/A Boards for Robot
Controls and much. much more. We'll take you by the hand
with the New ELF Il ~“Beginners™ Package. Only $139.95.
Mail or phone in your order today and begin.

Specificanons FLE |1 “Beginners’ Package

The computer featwres an RCA CMOS 1802 8 bit microprocessor addressable o
64K bytes with DMA. imerrupt. |8 Registers. ALL.. 256 byte RAM expandable 10
64K bytes. Professional Hex keyboard. fully deceded sothere’s no need to waste
memory with keyboard scanning curcouts built-in power regulator. S siot plug-in
expansion BUS (less connectony), stable crystal cock foruming purposesand a
double wided. plated through PC Board plus RCA 1861 video IC to display any
segment of memory on & vid o TV withthe logic and

circuitry vou need to leam every one ofthe RCA 18002's capabibiies The diagnosuc
analyzers awd in understanding and trouble shooting your ELF 11 as well as other
computer and microprocessor products

Continental U.S.A. Credit Card Buvers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut or For Technical Assistance, Etc..

Call (203) 354-9375

NETRONICS R&D LTD. o v 0
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

[0 ELF II “Beginners" Kit ................... $139.95
O RF Modulator

Plus $3.00 for postage. handling and insurance
($6.00 Canada)

Connecticut Residents add sales rax

Total Enclosed $
O Personal Check O Cashier's Check/Money Order
O Visa [0 Master Charge (Bank No. ____ )
Acct. No.
Signature

Prinl
Name

Address ___
City
State

_ Exp. Date

Zip
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Here's
why we're
Number
One.

When it comes to logic |

| probes, more people buy

| Global Specialties. Because [
no one can match us for value, |
Our four logically-priced |
probes—including our |
remarkable new 150 MHz
ECL—deliver more speed,
accuracy, flexibility and
reliability than others costing
considerably more! So why
compromise? Discover
for yourself why we're
the number-one

logical choice!

-
Standard LP-1, $50.00% with memory
—captures pulses to 50 nsec,
10 MHz, guaranteed.,
Economy LP-2, $32.00" to 50 nsec,
1.5 MHz.
High-speed LP-3, $77007 with
memory, guaranteed to 10 nsec
(6 nsec, typical), 50 MHz!
New ECL LP-4, $150.00" the new
industry standard—with memory,
guaranteed to 4 nsec (2 nsec, typical),
150 MHz!

GLOBAL

PROIECT

Of THE MONTH

Audible Pulse Indicator

OW MANY times have you

wondered if the clock section of
a circuit was functioning properly?
Finding out can sometimes be a diffi-
cult job, particularly if you don’t have
access to an oscilloscope.

An excellent way to detect pulses
when a scope isn’t available is to use a
logic probe. But, as with a scope, you
must keep an eye on the test instru-
ment to determine whether or not
pulses are present.

Shown here is a circuit that pro-
vides both visual and audible indica-
tion of the presence of pulses. The cir-
cuit is designed around three timers,
two of which are integrated onto a sin-
gle chip.

Timers 1 and 2 are monostable mul-
tivibrators, each having a timing peri-
od of about /3 of a second. The pulse
source is connected to the trigger
input of Timer | through attenuator
RI. If a pulse occurs, Timer I’s tim-
ing cycle is begun. Subsequent pulses
which occur during the timing are
ignored.

Ordinarily, after its timing cycle is
complete, Timer 1 would be retrig-
gered by the next incoming pulse.
This is acceptable for slow-repetition
rate signals. If the time between
pulses is very brief, however, it would
not always be possible to visually or
audibly recognize the presence of
pulses since one stretched pulse would
be immediately followed by another.
In other words, a train of closely
spaced pulses would appear continous
to the relatively slow eye or ear.

Timer 2 solves this problem by dis-
abling Timer | by means of Q/ for
about Y3 second immediately after

By Forrest M. Mims

each of Timer 1's timing cycles. Tim-
er |, therefore, responds to an incom-
ing train of fast pulses by switching on
and off at /3-second intervals.

Indicator LEDI provides a visual
response to the presence of incoming
pulses. It stays on during Timer 1's
timing cycle.

An astable audio-frequency oscilla-
tor provides the circuit’s audible out-
put. When Timer 1 has not been trig-
gered, its output is low. Since Timer
1I’s output is connected to Timer 3’s
reset input through RS, Timer 3 is dis-
abled when no pulse is present at Tim-
er I's input. When a pulse occurs,
Timer 1 is triggered, which, in turn,
enables the audio oscillator formed by
Timer 3. Note that Timer 3, like Tim-
er 1, is disabled for /3 second follow-
ing the completion of Timer 1's tim-
ing cycle. Therefore, a very fast train
of pulses is indicated by a slow series
of tones spaced /3 second apart.

This circuit may need modification
for some applications. For example, a
high input impedance section can be
added to prevent the circuit from
loading down the clock being checked.
Similarly, an input amplifier can be
added to beef up weak pulses. The cir-
cuit can even be added to existing cir-
cuits so that it becomes an integral

~audible/visual pulse indicator.

In its present form, the circuit
responds to pulses having an ampli-
tude of from a few volts to V.
Though I used a 556 and a 555 for the
three timers, you can use three 555’s
or a pair of 556’s. If you choose the
latter approach, you’ll have an extra
timer section for use in possible circuit
modifications.

TIMER |
V2 556

T/MER 2
vz 556

' SPECIALTIES Ll

+
LES
Ol F t3 ’
. CORPORATION = Bl laep
T O/p’ T-o4
70 Fuiton Terr New Haven CT 06509 (203) 624-3103 TWX 710-465-1227 1 1ce
| OTHER OFFICES San Francisco (415) 648-0611 TWX 910-372-7992 = | <2, Farea 8n
Europe Phone Saffran-Walden 0799-21682 TLx 817477 IN_|ovr = PYS 3 ad sPke
Canada Len Finkler Ltd Downsvew, Ontano Low |snewmca 97002 - s
[
i | s o/ TIMER 3 2
a o = ree Or e al S Puise | Towe Bunsrs | om b e rak
il 3
1-800-243-6077 D
7
During business hours ST S % Ve
~Suggested U S resale Prices specifications subject to change without notice rook
© Copynght 1981 Giabal Specialhies Corporation &
CIRCLE NO. 27 ON FREE INFORMATION CARD
118 POPULAR ELECTRONICS
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LS SERIES

74L500
74LS01
74L502
741503
741504
741505
741508
741509
741510
74LS11
741512
741513
741514
741815
741820
741821
741822
74L526
781827
741528
741830
74L532
741533
74L837
741538
741540
74L542
741547
741548
741549
741551
741554
74LS55
741563
741873
741574
741875
74L576
741578
741583
741585
741586
741L530
741591
741592
741593
741595
741596
7418107
7415109
7418112
7418113
7415114
7415122
7415123
7415124
7418125
7415128
7415132
7415136
7418137
7415138
7415139
7418145
7418147
7415148
7415151
7418153
7418154
7415155
7415156
74185157
7415158
7415160
7405161
74L5162
7415163

K

7415164
7415165
741L5166
7415168
7415169
7415170
7415173
7418174
7418175
7415181
7415189
7415190
7415191
7415192
7415193
7418194
7415195
7415196
7415197
7418221
7415240
7415241
7415242
7415243
7415244
7415248
7415247
7415248
745249
7415261
7418253
7415257
7415258
7415259
7415260
7405266
7415273
7415275
7415279
7415280
7415283
7415290
7415293
7415295
74,5298
7415324
7415352
7415353
7415363
7415364
7415365
7415366
7415367
741.53868
7418373
7418374
7418377
74L5378
7415379
7415385
7415386
7415390
7415393
7415385
7415399
7415447
7415490
7415668
7415669
7415670
7415674
7415682
7415683
7415684
7415685
74,5688
7415689

LINEAR

LM301v
LM 308v

LM309 149

LM311

64
LM317T 195
LM317K 395
LM318 149
LM323) 495

34 LM7a1v
98 LM747

LM748V
LM1310
MC1330V
MC1350v
MC1358
LM1414

59 LM1458V

LM733
T=70-220

OCTOBER 1981

LM 1488
LM1489
LM1800
Lm1889
LM3900
LM3908v
LM3914
LM3915
LM3916
75451V
76452v
75453y

V=8 PIN

Memory

ALL MERCHANDISE 100% GUARANTEED!

1702
2708
2758
TMS2516
2716
27161
TMS2716
TMS2532
2732

2101
21021
211021
2111

2112

2114
2114L-2
2114L-3
2114L-4
TMS4044-4
TMS4044-3
TMM2016
HM®6116

4027
4116-150
4116-200
4116-300
4164

b&
Lot
o
A
o°°'t

4116-200ns

8/17.50

CALL US FOR VOLUME QUOTES

JDR MICRODEVICES, INC IS PROUD TO
ANNOUNCE THE OPENING OF OUR
NEW RETAIL SHOWROOM

BAY AREA RESIDENTS
STOP BY 1224 BASCOM AVE

MISC.

3242

9.95

2B0-$10/0
ZBOA-S10/0
280-S10/1
Z80A-S10/1
Z80-510/2
280ASI0/2
280-510/9

Z80ASI0/9 2295

T.V.
CIRCUITS

MC1330
MC1350
M(C1358
1m380
LM386
LM565
LM741
LM1310
LM 1800
LM 1889

EPROMS

256 x 8
1024 x 8
1024 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
4096 x 8
4096 x 8

STATIC RAMS

256 x 4
1024 x 1
1024 x 1
256 x 4
256 x 4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
4096 x 1
4096 x 1
2048 x 8
2048 x 8

DYNAMIC RAMS

4096 x
16.384 x
16.384 x

x
x

1
1
1
1

16.384

65536 x 1

{1us)
(450ns)
(450ns){5v)
(450ns){5v)
(450ns)5v)
(350ns)5v)
{450ns)
{450ns)5v)
(450ns)5v)

{450ns)
{450ns)
(450ns)HLP)
{450ns)
(450ns)
{450ns)
(200nsHLP)
(300ns){LP)
(450ns){LP)
{450ns)
{300ns)
{200ns)
{200ns)

(250ns)
(150ns)
(200ns)
(300ns)
(200ns)

LP=LOW POWER

TRANSISTORS

10/1.00
10/1.00

PN2222
2N3904
2N3908
2N3055
IN4148
(N4004

1.95

89

129
299
2.99
8/17 95
8/22.95
8/21.95
8/18 95
349
3.99
CALL
CALL

250
8/19.95
8/17.50
8/16.95

CatL

10/1
7!

Bpcs
450
350
895
6.95
550
11.95
895
17,95
15.95

100pcs
185
85
115
249
279
210
245
245
225
325
375

100pcs
200
235
1.95
185

AY5-1013 395
TR1602 4.95
M6402

71
1791

1793
UPD765

8272
74923 5.85

7400

74S00
74C00

4000

100/8.99

.00

9

4500
828

SERIES

WE HAVE

TTL

SERIES
SERIES
SERIES
SERIES

SHOTTK=Y
CcMOs
CMOSs
CMOS
PROMS

CALL US FOR PRICIN'3

CALL JDR BEFORE YOU BUY!
WE WILL BEAT ANY COMPETITORS PRICES.

800-538-5000
800-662-6233

(CALIFOANIA RESIDENTS)

DIP SWITCHES

JDR MICRODEVICES, INC.

1224 Bascom Ave.
Campbell, CA 95008

800-538-5000 800-662-6233(Csin.)

408-247-4852

4 position
5 position
6 position
7 position
8 position

CONNECTORS

RS232 MALE

RS232 FEMALE

RS232 HOOD
$-100 ST
S-100 WW

815K

78LO5
8L12
78L1S

LM309E
LM317T

79057
79127
79157
79247

7905K
7912K
79L05

79L12
79L15
LM317K

LM323K
LM337K

T=T0-220 K=T0-3 L=T0-92

LEDS

JunboRed 10M.0)
JunboGreen 6.0
Junbo Yellow 621.0)
5082-7760 43'CC .73
M£N74 3'CC 93
MENT2 3'CA 93

IC
SOCKE™S

1-100 Opcs
8p@nST
14 pin 81
16 ¢in ST
18 1in ST
20 ¢in ST
22 in ST
24 pin ST
28 pin ST
40 pin ST

ST = SOLDERTAIL
59 49

8 pin WW
14 pin WW
16 pin WW
18 pin WW
20 pin WW
22 pin WW
24 pin WW
28 oin WW
40 2in WW

NW = WIREWRAP

TERMS For shipping include $2.00 tor UPS Greund. $3.00 for

UPS Blue Label Air
sdd 6Y%1% sales
right tol

$10.00

mum order. Bay Ares R
ns DR Wi
tute meniiactur

q
subjact to change without notice. Send SASE for complete

CIRCLE NO. 35 ON FREE INFORMATION CARD

www americanradiohistorv com
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= -
‘ JVC-20
JS 5K 5K Linear Taper Pots . . $5.25
JS-100K 100K Linear Taper Pots . . .. $495
JVC-40 40K {2) Video Controtler in case . . . $4.95
D' 't aBright .300 ht. comm. cath-
- Igl ode display

»Uses MM5314 ciock chip

*Switches for hours, minutes
and hold modes

®Hrs easliy viewable to 20 ft

*Simulated walnut case

*115 VAC operation

®12 or 24 hr. operation

®Incl. all companents, case &
wall transformer

®Size: 6% x 3-1/87 x 1n”

ClockKit

120

JE215 Adjustable
‘Dual Power Supply

General Description: The JE215 is a Oual Power
Supply with independent adjustable positive and nega
tive output voitages. A separate adjustment for each
of the supplies provides the user unlimited applications
for 1C current voltage requirements. The supply can
also be used as a yeneral all-purpose variable power

supply. FEATURES

* Adjustable regulated power supplies,
pos. and neg. 1.2VDC to 15VDC
Power Output {each suuply)
5VDC @ 500mA, 10VDC® 750mA
12VDC @ 500mA, and
15VDC@ 175mA
Two, 3-terminal ad). IC regulators
with thermal overload protection
Heat sink regulator caoting
LED “on" indicator
Printed Board Construction
126VAC input
Size: 31/27w x 5:1/16" L x 27H

JE215 Adj. Dual Power Supply Kit (as shown) . $2495

(Picture not shown Ut similar in construction to abovel

JE200 Reg. Power Supply Kit (§VDC, 1amp)} . . $14.95
JE205 Adapter Brd. (to JE200) +5,:9 & : 12V. $12.95

JE210 Var, Pwr. Spiy. Kit, 5-16VDC, to 1.5amp. $19.95

JE608 PROGRAMMER

270412708 EPROM PROGRAMMER

GENER
< Topr

AL APPLICATIONS:
ogram EPROMS 2704 and 2708.

or write into RAM's with k.&bolrd antries. Allows m-nu-l uu
location. Stand.

To read the contents of
EPROM

system for

pid checking veriticatian of program

c
ro-programmed EPROM
s} lor content ditferences

glst: o Dat
5018y8 the canten of e RAMS Trom the
rlbbon cable from the programmer panel tas! sockat to the E

rcuits

@

wor require
ror's Case with light tan pzn
S (bs.

The JEGOB EPROM Prog
additional systems for ts operations, The EPROM can ba nrwvammod ffom the Hexadecimal Keybosrd or from a pro

Keybo y, Pre
gowoy luppllu snd LEbﬂltl Sockll lel Board uumbly "u Tent S oz.' I:

W. Compact desk-top_ encl

EPROM. The JEGOB

er can emulats
This will aliow the user 16 test or pretest s program for a

of computer control and tequires no.

gpncu Chip: Development of microprocessor systems by

ROM socket on the microprocessor
ges. Ussr may move data from a master to RAM's
Ing manipulstion (up snd down) ot any address

—
Asincchosco Clock Modules A
Semiconductor M l R P ROC E R M PO N E NT Nationaf Semiconductor — Intersil — Intel
12vDC 30001 National CMOS Data Book - 5.6
= ol AUTOMOTIVE/ BOBOA/BOBOA SUPPORT DEVICES DATA ACQUISITION (CONTINUED)——| (840 pagesi 74C, CD400G, and A/D Convertors.
N e’ INSTRUMENT INSB0B0A AUCOSCCN  8-Bit A/D Converler (1:Ch. muit)  5.25] 30002 Natonel Interface Deta Book -95.95
ot My cLOCK ora2i2 lsn 1InBut/Ouiput ADCBUCCN  -Blt A/D Convertes (16-Ch. Multi} 1095 "JO“ g e mo: DS3600, DS75000, otc. "o
d 1 = APPLICATIONS oPa214 Priority Intertupt Contrul DACIWLEN 108/ 0/A Conv. Micra. Comp. (0.0%) 13.95] 30003 “;;E"“ ';"JV’I L'F“ADC DAC, Sk
LPE2IE Bi-Directional Bus Driver DACINBLCN  10-BitD/A Conv. Micio. Comp. {0.20%) 895 paass
@ * in-dash autoclocks ! : 30004 Natianal Series 80 — Board Level Cnmpum (24 mgss) .96
] 0PN Clock Cenerator/Dniver DACIDOLCN 10-Bit D/A Converter {0.05% Lin.} (K]
S« After-market auto/ foppy Bus Dives OACIWZLCN  I0BItD/A Convertar (020% Lin.) s ] 0008 ::;:'“""7;4'58150 'SB":: DMB000 Sort L33
coll RV clocks oPzs Syste Contralier/Bus tiver DACIZZLCN  12-BHO/A Converter {020% Lin.) .95 DIt S O onos
A * Aircratt-marine ciks. Jopas System Controiter CLasIN B-Criannet Multipiexar Ligf 3000BS _-!L‘%“"‘
| * 12vDC oper. instru. Jinssas 170 t xPanuer 1or 48 Series AV 51015 WK BAUD UART 695 0009 Dsta Book (1074 pages) . 96.96
) « Portable/battery IN5820 Asyachronous Comm. | lement RAM'S Dats Catalag .$10.00
powered instrumnts, JDPIS! 1o, Comm. I/0 (USAR ) o1 %1 Static 149 f““" g:'z:ha‘g;l;:;';?;I:’::;;ﬂ:"rc") gzxmg;;gsum
I val Tuner , 3 ripher, il pri
Features:Bright 0.3" green display. Internal crystal time- [ orass - e e o] o T S :: 205610 Intel Peripharal Design Handbook 4750
base. » 0.5 sec. /day accur. Auto.display brightness control Jorszs! P10g. DMA Contiol 2102 10041 Static s Full data sheﬂ)s“wvl notes for Intel perpherel device
logic. Display cofor filterable to blue, blue-green, green & :;‘:: ::"“l g‘l"'“‘-:“" Control 2102 1024x | Static 195 components pages!
yellow. Complete - just add switches and lens. s ey K;‘w :’;‘;g';’m = 21 (8up Bbxa Statlc 398
N o " 18t b 212 2% %4 Static MOS LR
MA 1003 Module 5" xt 5 kx 9570y . $16.95 [oris  svmees Tomssromen - sars Sta wos, <] AGand DC Wall Transformers
DPBIS 58I B Directional Recever 20 102464 STAIC 4800 Lisw Power b
CLOCK MODULES or0) 8-Bit BI-Dlrectional Receiver e AN Doe s * e s,
MA 1023 .7" Red Digitai LED Clock Module 8.95 foraw EE:Z,BL"‘D'::;‘g;‘“'n::“:l'g' . 22 Y054 Static 200ns Low wawer £ \deel far use with clocks,
. +iphoral Driver 561 Sto i
x:;ggg :7! 2‘:0 'bED(A:aI'_’E‘DC'é’f“ J'}E:‘:“m“e‘e' 'g 95 N pesin Octal Latcned Perdherat Driver 116N 4 (LPLAIB] 16K Gynamc 2005 (MMSZON4} 2.55) \ 3::";;,:7':;’,,"‘,,’,":; o
igita oc er ABAN-S 4K Dynamic 200ns 1. :
MA 1002 5 Red Digital LED Ciock & Xformer 9.95 6800/6800 SUPPORT DEVICES Mm21a7s sl Fast Mas e 0C apphcatian.
35
MA1010 8 Red Digital LED Clock 7.95 §mcesno v 95 [ si00 2bx4 Static 795
MA1032 CBA 5" Digital LCD Clock 17.95 [MCsM2CP  MPU with Clock 4nd RAM 109 | mmsat 1024x1 Oynamlic Fully Decoyed w| Part Ne. Input Output Price
MA 1043 7" Green Digital LED Clock 8196) | [Mcetioar: 12&aaStanciRAM, 495 | MM Z%xl Dymmm s) AC 250 117V/60Hz 12 VAC 250mA $395
MCs821 Fenoheral Inter. AGADY (MC6820) 7.49 | mms2s0/21 40%x] Dynamic ] aC 500 117V/60Hz 12 VAC 500mA $4.95
TRANSFORMERS MC5828 Prionty Interrubt Controller 195 | MMS2S0N- z (ms) 16K Dynamw: 15603 (UPCAL6C-3) ] BN 7 A 55'95
102-P20 Xformer for MA 1023, 1043 & 5036 Mods. 3.49 | MC6s0is  1020x5-Bit ROM (MC68AM 58] u% | MMS2813a 8K Oy, 200ns lawer ' of MMS90)) 135 €1000 117V/60Hz 12 VAC ) amp 3
A E6850 Asyncnonous Comm Adapter 635 | +iMollea 16K {2K x8] Static 200ns s AC1700 117V/60Hz 9 VAC 1.7 amp $3.95
102-P22 Xformer for MA1026 Clock Modules 3.49 )
) M 6852 Synchronous Serial Data Adanter  6.% © BIt RAM (16240C) 9] DV 9200 117V/60H2 9 VDC 200mA $3.25
102-P24 Xtormer for MA1010 Clock Modules 3.49
. MC 6860 0-6000ps DigH 2l MODEM 1095 | UPDal/MK42) 4K Dynamic 16-pin 4351 DC 800 120V/60H2 8 VDOC 500mA $3.95
MC6862 2400pps Moduiator 2,95 TMSA0M-a5NL 4K Static 9.95
/ MCEB0A Quac 3 State Bus, Trans. (MCB126} 2.5 | Tmsans 1024%4 Static 3,95 CONN ECTORS
/ [’\ \ 8 OHM SPEAKER ——-MICROPROCESSOR CHIPS PROMS/EPROMS
10 ) (MKIBBON)  (2M1az) 11.95 A 2K UV Erasadle PROM 5.95
) 2" — 8 Ohm — .25 watt oY i ol 2 (sMH2Z) 1395 | 2108 1K ERROM o35 -
M A0201 1.9 | T™msa%e 16K ERROM {3V, *5V, +12V} .85
Meu 16.95 216:ntelt?5I6)TH 16K EPROM {Single +5V) 895
§125¢a. 2/51.95¢a. 10/87.95¢a. MEOIACC CPU 6811 Slice (Com, Temn. Grage) 19.95 | 27@intel T1 2K EPROM 7.98)
MC 56502 MPU w/Clock (65K Bytes Memory) 1195 | 278 BK EPROM (48003} (Sinale 356\‘1, 149
- - INSBOIING MPU - BBt (BMH2) 1% 2WAQ BAK EPROM (Hitach HNb264) 995 L
1 BATTERY HOLDER INSRANG  CPU 591.CMip6-8it(18bytesRAM) 595 | 5200 2048 PROM 1695] DB25P D-Subminiature Plug . . . . . . $2.95
] ® Holds 2 ea. C cells INSEHONS  CPU (256 Byles RAM) a9 | 5252301451880 32x8 PROM :g‘nom Collector) 135] DB25S D-Subminiature Socket . . $/3.50
: INSBOTON CPU—54 Bytes RAM 2 | 8815 40% Bip0ler M 14.95 H K
o 3G ® Aluminum Case NSKIN  CPU w/Basic Micro interprster 2% | 825123(145288) 2B Tei-State Bipolar PROM Vw| D20418-2 Serew Lock Howr. (2] DB25S/P 2/5.99
i i L chY e o oAy ] oBS1226 Cover tor DB25P/S $1.75
4 A ®5" |eads BH-801-189 | ' wpu wan 0% Over % More PROMS Listed in Our Catsiog 22/44SE P.C. Edge (22/44 Pin) . ... $2.95
" \' $ .45 each 10/$3.95 SHIFT REGISTERS : ROM'S uGss/U BNC Plug $1.79
: _ TR e @ | BB Character Generator (Upoer Case) 3.5} JG8Y/U BNC ek » - bt b m B $3.79
[ ~_ BATTERY MMSJH  Duat 50-Bit Dynamic s0 [ B0 NMOSCRP‘E’:I‘;VO(:\I.:.V";;'E‘MLQOWF;:é:gm **| Uyg175/U UHF Adapter . . . . . ... .. $ .49
MMS06H Dual 100-Bit Static B —
HOLDER MMSI0H  Duat 6¢-Bit Accumulator % | Mcmsion 128x9%7 ASC1 SNiftea w/Groak 15| S0239 UHF Panel Recp. $1.29
— [ — ® Holds 4 ea. C cells {Mmien  #6-81 Dynamic 295 | MCMmes 10 128x9x7 Math Symbol & Pictures 1ns| PL258 UHF Adapter . . . ... ... .. $1.60
‘v | h . MMSEIN 102¢-BIt Dynamic/Accumulator 195 | MCMEsTS0P 128x3x7 Aloha Control Char. Gen. 1350 PL259 UHFPlug . ... ... ... $1.60
m Plastic case MMSOI6H  500/512-8it Dynamic 195 MICROPROCESSDR MANUALS UG260/U BNCPlug .. .. ....... .. $1.79
i o § o ]
L N L - e 5] UGT088/U_ BNC Bulkhead Rocp. s1.29
BHB2721 49 ea.  10/84.25 2504V {144 A]  1024-Bit Dynamic 195 | m-2650 User Manual 500
272 1N He s 32-8it Statlc 398 SPECIAL FUNCTION TRS _80
. B2y Dual 132-BIt Statc 2% | pswascn Oual MOS Clock Driver (5
EPROM Erasing Lamp |/ &b »(odmen  Swnstdmisnnivy i : :
gﬁv gza-lag‘oyn-mwc :Z: INSITZIN- Floppy Dlsc Controliar 24.98 On Ver3|0n I
v ual -BIt Static 8 INS85IN Co catlon Chi 199
“ — - suy Oua) 250-Bit 5 400 | mmsaisTn MiicroB rocessor Real Time Ciock  tag Expand your 4K TRS-80 System to 16K.
. 809V Duai 240-Bit Static 4.00 | MMSZIMN Microprocessor Compatiole Clock  1195]  Kit comes complete with:
} f::i:c ?::;a(:ﬁ:lwslunc :.: copaN Microcontroiler witn 8-Diait RAM 6.9 * 8 pa. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS)
— e iSO " | commun Wirocomsote o tworon sam raf X Documentation for Conversion
L DI LED Dr N - .
+ Erases 2708, 2716, 17024, 52030, 5204Q, ste. e Wl O, 555 | copan Sams UAC Fluor Orver bbb eks) 35|  TRS-16K3 *200NS
® Erases up to 4 chips within 20 minutes, AFI21-IC)  Touch Tone Low Band Filter 19 TELEPHON‘E/KEVBOARD CHIPS “ .
» Maintains constant exposure distance of ons inch. i) ;“:"'J"I"’o“":: - 8% | avssim Push Button Talephone Dlalar R p MRSJIGKUIRI50NS
* Special conductive foam liner eliminates static build-up. | Cin::ln:g P "';W o T | Avsemo Repertory Diajer 1498
» Built-in safety lock to pravent UV sxposure. Uminz  Temperaturs Transaucer L | AV (TR Gy ab J E61O ASC "
K _ only 7-5/8" x 2-7/8" x 2" TERss G e oD el A Weyboara Encader (88 keys) 1.9
Compact only 7-5/ 3 Y DOt ey 1 | HDOISSS Keyboare Encoder (16 keys} 7.9 .
*» Complete with holding tray for 4 chips. e Temp. Comp, prac. Re!. Lipom/cy o5 | 1C¥2 Keyboard Encoder (16 keys) 549 E ncoded Ke boa rd Klt
UVS-11EL ReplacementBulb . . . . .. .. .. $16.95 ADCOMALCN 3-8t A/D Converter (1 LSB) ags | 74C92 Keybosrd Encoder (20 xeys} 578
U VS 11 E $79 95 OACHILEN §-BIt D/A Convarte (6.78% Lin.) 225 | s e e L) .
= - v ncoder 4 [
2 ELECTRONIC TOY MOTORS
JOYSTICKS O
- » Tyses ’ Oparating ] WG LoAb AT MAXIMUM EFFICIENCY v
awer foltage 1 Speed | Current Torque [ Output | EF L
o -~ ;}" Souree | R | Votiage [ o | G Loawe [Ooe or ]
bAveelL | 1560 9200 | 020 6750 | 090 |0260 | 130 | s70 | 09y
= | The JE610 ASCH Keyboard Kit can be interfaced into
937 0.D. mast any computer system. The kit comes complete
1201 Lanm MABUCHI RE280 $ .99 each .10/87.50 . . .100/$50.00 | with an industrial grade keyboard switch assembiy
(62-kevs}, 1C's, sockets, connectar, electronic compPo.

nents and a double-sided printed wiring board. The
keyboard assembly requires +5V @ 150mA and —12V
@ 10 mA for oPeration. Features: 60 keys gensrate the
126 characters, upper and lower case ASCI) set. Fully
buffered. Two user-define keys Provided for custom
applications. Caps lock for upper-case-only alpha charac-
ters. Utilizes 8 2376 (40-pin) encoder read-only memory
¢hip. Outputs directly compatibie with TTL/DTL or
MOS jogic arrays. Easy interfacing with a 16-pin dip or
18-pin edge connector. Size 3%''H X 14% "W x 8% D

(After assembled

JE610/DTE-AK &b iiuiesabose ...$124.95
JEB10 Kit & Componantathe caenr®..$ 79.95
K62 62-xey keyboard (keyboard only) ... 8 34.95

DTE-AK (case oniy — 3w mxil wxsn0)$ 49,95

os
nd moided and places In mocha brawn. Sie: 37" H £ 11 W

212 — Negative 12VDC Adapter Board Kit
for JE610 ASCI) KEYBOARD KIT
Provides -12vDC fromincoming 5VOC . . $9.95

NEW!

PROM by the use of its internal RAM circuits

Systar, oo 1o ploqrammmq & chip. Any changes i tha program can

be entered dnacﬂv inta the memory circuits with the Hexadscimal Keyboard so that rewnting the entire program will not ba

necessary

he JEGOB Programmer contains a Programmer/Board w/25 IC's & includes power supphes of. -BV.

+5V. 412V and +26V. The Hexadecimal Keybosrd and LED/ Tast Socket Panei board ara separate assemblias wihin the

system

JE60.

8K Kit

$399.95
$499.95

JE608-16K ADAPTER BOARD

GENERAL DESCRIPTION: FOR 2716/2758 EPROMS

The JEG0A 16K Adapter Board ailows the JEBGB Programmer to be modifisd for the sdditionst programming of the 2716 and
2758 EPROMS. The sdapter provides Toi adding an address switch for the 2'* bl and alsa for selecting the proper power and
tming pulses to be applied to the EPROM. Programming and emulating the 2716 {16K) EPROM is done seperately to each
hait 11024x8) of the EPAOM because of the axisting BK RAM capacity in the JEG0B Programmer

JEB08-16K Adapter Board Kit ., . $29.95

JEB08-Upgrada {Send assembied JEGO8 to factory for adapter instellation $99.95
of the JEB08-16K Adapter Board Kit)

JEBOBA-18K Mod. Assembled JEG08 w/Adapter {JE608-16K) Installed . . . . .$599.95

10/81

$10.00 Min. Order — U.S. Funds Only
Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insurance

Spec Sheets — 25¢
Send 86¢ Postage for your
‘FREE 1982 JAMECD CATALOG

am 0
ELECTRONICS (415) 592-8097

MAIL ORDER ELECTRONICS — WORLDWIDE
13556 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

PHONE
ORDERS

JEGOO
Hexadecimal Encoder Kit

\

The JE6OQ Encoder Keyboard Kit provides two separate
hexadecima! digits produced from sequential key entries
10 altow direct programming for 8-bit microprocessor
or 8-bit memaory circuits. Three additional keys are pro-
vided for user operations with one having a bistable
output available. The outputs are latched and monitored
with 9 LED readouts, Also included Is a key entry strobe.
Features: Full B-bit latched output for microprocessor
use. Three user-define keys with one being bistable
operation. Dsbounce circuit provided for all 19 kays.
9 LED readouts 1o verify entries. Easy interfacing with
standard 16-pin IC connector. Only +5VDC required
for operation. Size: 3%"'H x 8% "W x 8%"'D

FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

JE600/DTE-HK ity Thoee . ... $99.95
JEB00 Kit bCBaaras empnts tho case) .. $69.95
K19 1sKey Keyboard (Keyboard anly) - . . . $14,95

DTE-HK (case onmy — 3% Hxsw ' wxswn o) $44.95

=
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HEETE Display with Bargraph Displays Part No. Function Price
SNTA00N 20 SNTAT2N 2 SNT4I56N R . {with " : 704851P| CMOS Precision Thner 14.95
SNAOIN ;| SNMEN % | SNMISIN Memory, Recorder, Driver with On Board Driver IC-Chip) ;t;gg:imx- ;:ogm:c:/gn(lzbg% . fs‘ Z:
SNTURN .3 474N 35 | SNION .89 2 r
SN7403N 2% SN7475N 49 SN7a16IN 89 T106EV /KIt * IC, Chreuit Board, DisPiay 34,95
SN744N K3 SNIABN .35 SN7a162N -89 BES i S P D G B O~ B nerceL 342 Diglt A/D (LED Drive) 15.95
SN7405N .l SN74TIN 5.00 SN74163N .89 ~ F0TEV /Kt tC, Circuit Board, Display 29.95
SNIH06N .35 SN7480N 50 | SN7IBAN 89 716CPL 3% Digit A/D LCD Dis. HLD. 18.95
SNI4OIN .35 SN1482N 95 SN74165N .89 2117CPL 312 Digit A/D LED DIs. HLD. 17.95
SNT408N 29 SNT7483N 69 SN7ale6N 1.25 = 720 10R Low Battery Vott Ingicator 2.5
SNTON .9 SN7485N 8 | SN7aleIN 279 72051PG CMOS LED Stopwatch/Timer 1295
SN74ION 5 SN7486N .35 SINTAITON 1.95 TABEV/Kit* StoPwateh Chip, XTL 19.95
SN7AlIN 29 SINT4BIN L7 SN74I72N - 495 e o0 o saee T206CIPE Tone Generator .15
i) g | fsadson] Py ] sHmish) £ Size: 2L x 1/8"H x 3/16”D e tator comyoner T- e
0 k B ¢ (NEIEAIN) R 8 dot dispiay mod lly seloctable by X t i
SNEIN 69 | SNRN i | SNIIBN 8 Packages aro snd Stackoble for expardad dspays Can bo | J0TAEV/Kits Frea. Counter Chip, XTL 1385
SN1416N 2 SN1493N .45 SNIBN 79 End stackable, 4.character package. High con- | Gascaded to 10 arrays (100 bargiaph elementsl. LED current 1281P1 Seven Decade Counter 17.95
SNMITN .29 SN74%4N .69 SN7417IN 19 trast,  160mit _high, trom 2mA to 30mA. Stable internal voitage T281PA Ciock Generator 3.9
SNTA0N 2% SN7495N .69 SNMITIN 149 characters, 64-Character ASCIl format. Built-in reference for full scalo analog nouts from 1.210 12V, Each LED R1S1PG 4 Func. CMOS Stopwatch CKT 13.95
SN7A2IN » SNTA96N & SN74180N n memory, decoder, multiplexer and drivars, Dwect | Outbutof drver IC with 8xtarnal accass. Size: 2"x7/87x3/16 R2ISEV/Kit* 4 Func. Stopwatch Chip, XTL 19.95
SNIZN .45 SNTEIN 3 SNIABIN 2.2 access 10 each digit independently and asyn- | NSM3314 Linser Function (10 bars red) .95 ¥ 7216151 8-Diglt Univ. Counter C.A. 32.00
00 N7418
chronousty. Five voli logic. TTL compatiole. Five | NSM39146 Linear Functlon {6 bars green/4 red) 6.95 1216C 151 8-Digit Freq. Counter C.A 2695
2:;:2;: Ag ::Zi:r’: 1.:3 g:mgm 2199 volt power supply only. \ndapendnm cursor func. NgM]Ql.’) Logarithmic Function {10 bars red} 5.95 1216011 8.Dlgit Freq, Counter e 2195
1 1 - nan. Si L -3/16"H x .225°D. NSM39158 Logarithmic Func. 6 grn./2 yell. /2 rd.| 6.95 g " S §
SN7426N 29 SN74105N 89 SN74188N  2.49 ;L_m;:. h!:ummc Displa $19.95 NSM3916  VU-Mster Function (10 bars red} 59 72170t 4-Digit LED Up/Down Counter 1295
SN742IN .25 SN7410IN .35 SN7410N 1.5 B ploy =t LR NSM39168 VU-Meter Func. 6 grn./2yell /2rd | 6.95 7218C 141 8-D1git Univ. LED Drlve 10.9%
SNnigN 49 SNZIBN .3 SN7419IN 125 ;gg":’hl_ BLS)":;SV:JEIE"C[;D ";g’“"‘e' ORI ;:gg
SN7XN 2% SNRLEN 195 SN74IRN .89 -Di iv. Coun d
SN7432N 2 SNII2IN 3 SN7a9IN 89 :i. DISCRETE LEDS ¢ 200(T1°4) Red/Green] 726AEV/Kit* 5 Function Counter Chip, XTL  74.95
SN7437N % SN7412N 55 SNT41%4N 89 o 72401JE CMOS Bin Prog. Timer/Counter 4.95
SNIBN @ | SNIZIN 59 | SNIIBN 68 | Keeen e neeen o | v 31 | Dittused Bi Color LED 724210 CMOS Dlvide-by-26 RC Timer 205
SNTANN 25 | SNMIBN i PCScRa diecha pUSlY | gXCIWR 4 A 93 72501JE CMOS BCD Prog. Timer/Counter  6.00
A N A | Snaen 89 | xCssey 200 yellow 481 | XCAOG a1 | RartNo. 199 100+ | o0 CMOS BCD Prog. Timer/Counter  5.25
SN 5 | Sniian | SNy | xeswe awciear 431 | XCHNSv 12" velow 441 | XC549) 79 69 7555 1PA CMOS 585 Timer (8 pin) 145
RN 5 | Snraen g | ENMaN 1l | xcmm o wvred 541 | XCSBR ST red s/l — 755%1PD CMOS 55 Timer {14 pin) 22
d @ N74199N 1.4 XC22G 200" green  4/$) XC526G (185" green  4/$1 ———————— & tor SMV 2.25
SN7443N 110 SN74141N 99 SN74221N o m XCSte HeD LED, METAL 7611BCPA CMOS Op Amp Comparato!
SN o) SN ; 125 XC22Y . 200" yellow 4/31 XC526Y 185" yellow 4/81 MG HOW. 35 LEADS 7612BCPA CMOS Op AmP Ext. Cmyr.  5MV 2.96
SN746N .78 SN741a4N 3.9 SN74279N ;) C.A. — Common Anode DISPLAY LEDS C.C. — Common Cathode 763115595 gMog ;vi ?’ooArrAn Cogu:' igmx ;gg
SN7IN ‘@ SNTalEN 19 SNTABIN 149 D.D. — Double Digit RHD — Right Hana Decimai 722(: 2o cMg’ P o et o, lomulis
SN744N M | SN7MWIN 195 | Swiazn 395 | Type Polarity Ht Price | Type Polarity Ht Price | 752CC7 D o s : i3
SNT450N .20 SN74148N 129 SNTa28SN 3.5 MAN 1 C.A. red 200 2.9 DLGS07  C.A.-—-green 500 125 8038CCPD waveform Generator R
SNT45IN 20 SN74ION 1.5 SN74365N 69 MAN 2 5%x7 D.M.—red L300 4.95 DL704 C.C.--red 300 1% 8048CCPE Monolithic Logarlthmle Amp
SNT83N 20 SNMISIN .69 SN74¥%EN 69 MAN 3 C.C.—red s » DL07 C.A—red 00 1.2 869CCQ 50ppm Bana—GAP Volt Ref. Diode 250
SNT4%4N .20 SNUIS2N .69 SNT4%IN 69 MANS52  C.A. -green 2300 9 DL C.C—red 50 149 8211CPA von Ref/Indicator 295
SNT4S9A 25 SN78ISIN .79 SN7468N 69 MAN 54 C.C.—green 300 99 DL7a] C.A.—red 800 1.5 8212CPA Voit Ret/Indicator saicoan)
SN7460N 2| SNmisN L SN743ON 143 MAN 71 C.A.—red 1300 % DLa7 C.A. red 600 149 74C = 3
SN7470N .29 SN74ISSN .79 SN7433N 149 MAN 72 C.A-—red 300 . L750 e rea 500 149 ;:ggg 3 - 159 G360 2059
e MAN 74 C.C.—red 300 1S OLO#7  C.A.—orange 800 149 | 7acqe ‘% 2C107 189 74C204 2.25
1L ! 74LS 74L5192 1. MANS2  C.A. yellow %0 49 DLO80  C.C. orange 800 149 | %4Cos 3 76C151 2195 HEIN3 2.49
e i nLss . Miar MAN8  C.C.—yeliow 300 99 oL338 C.C.—res o 3 | #cle k) 74C 134 398 74C3% 259
Lz : nLsn J 4Ls) - MAN 3620 C.A.-Orange 300 49 | FNp¥s  C.Cot 1 357 g9 | Mcu 5| e 25 | TCXI &
74304 | 7aS% 3 nlsE L MAN 3630 C.A.-orange *1 300 9% | FND¥  C.C. 3 s | daca x4 15 18| na 10,95
74508 X 7405% L1 nLS21 I. MAN 3640 C.C. -orange 300 99 | FNDSO0  C.C. (FNDSB3) - 50 .99 | 7aCaz e | el IS | nén 1035
L 4 74L5107 .a 7415240 14 MAN %10 C.A.—orange a0 9 FND507  C.A. (FND5I0) 500 99 | 7acds 19 1C163 169 745915 3
ml: % . ;:t 1“3 4 ;gtég}l {.4 NMAN 6610 C.A. -orange--DD .560 %9 HDSP-3401 C.A.—red 800 150 | 7aci3 A 74C164 159 %Ca17 10.
no : nLsi 4 Lo A MAN 6630 C.A.—orange: | %60 .9 | pHpsp.03 C.C.-red B0 lsp | 74Coe 2| ncin Ly | 7eZ i
P i 2a08H1 4 25588 14 MARN 8640 C.C.-orange—DD .50 9 HDSP-3406 C.C.red +1 1 150 | 74css 1.9% 74C174 1.39 7:c9§s 7sg
740 5| 74L3122 3 740545 2 MAN 6650 C.C.—orange 2 | .50 99 | segisl  CAL RH.D. ea an 1 | g% ohe | nSiE e 24Ca% b
L 59 L 1.25 TALS247 I MAN 6660 C.A.—orange -560 99 5082-77%60  C.C..R.H.D.—red 4% 125 | 7,859 12 7aC163 163 80C95 7
;:LI: ig ;:t .gg ;:tgg:g ]l MAN 6710 C.A.—red—DOD 560 99 5082-7300 lx7Numenc(RHD) 600 22.00 74C93 1.2 246195 1.59 80C97 7
L d - MAN 6740 C.C. -red—DD 560 99 5082- 1302 4xINumeric{LHD).600  22.00
o SR Lo o | MiEces B} MANGEIS0 C.C.ored t 1 %0 99 | 5082730 4x7Hxdcl (09/AF) 600 2250 | LHOW2CN 6.85 LmozH .19
JaC X [ory b P i DLO3  C.C.--orange 300 12 | aNzs Phato XsistorOpto-isol. 69 | LMIOCLH 4.5 LINEAR LMICN 89
L B 740 5138 i L5258 K DLO3X7  C.A-—orange 300 1% LIT Photo Xsistor Opto-isol. 69 § LMIICLH 4.7 LM30TS 135 | LMIBN 2
L1 E o ou i LS X DLGS®0  C.C.—green 500 125 MOC3®10  Optically Isol.Triac Driver 125 | L+i0670-OH 4.95 LM340T-12 125 | LM7ION B
1 d : TLONCE .19 LM340T-15 125 | LMILUN .9
o ey e IS LAl i SOCKETS RECEPTACLES | vionce ;.39 L_MMIP-SZ s Lm7§§z 1'33
741 s 7L 8 7405283 ; TEXTOOL TLOMCN - 249 Lmaaip12 .75 | LMy .
LS8 » L 8 LS: i TeSt SOCketS LHOBZCO 35.60 LMMIP-IS .75 | LMIBN 119
1K 3 ML 8 | 7405293 98 TLogCP L9 LM32P5 69 | LMMICN 35
e R ZERO INSERTION FORCE pe S iiieny [ | meottesn
741548 1.1 74L I 745353 1. * Nickel Boron Plating * Nickel Boron Plating L M300H ‘g9 LM 34BN 1:25 LM748N 59
P 118 i ik Riss . « G.F. PSF Piastic Body | + G.F. PSF Plastic Body CMIICN .35 LMI0K 575 | LMIOMN 2.5
ML 3! TALS164 l: 74LI:5367 * For testing IC’s * Wire Wrap Contacts Lm302H 1.95 LFISIN .60 LAMI3ION 1.95
;:LI: gg }5 ;I:t 65 } | ;:tgg?g i PartNo. Pins Price | PartNo. Pins Price PartNo. Pins Price | PartNo. Pins Price LM30H 1.92 LF?:JN “xol L_Midg(’\:‘N l.gg
k . 4 14 pin 22343 2 pin 9. 214-3592 1 pin  9.75 | 222-35% R ein 1295 | LM30SH L LF3%N 0 [0 :
nLsn 4 nLsiss b TLsa 1% 16 pin 24-3%a 2 pin 975 | 206-3593 16 pin 9.95 | 224-3597 24 pin 12.75 | Lm30ZTCN a5 LFI5%6N 110 | LmlMN 125
[oradd | i Iy % $375 -89 2 18 pin 228-3145 28 pIn 11.95 2183594 18pin 10.95 | 228-3398 28 pin 13.95 | LM3BCN 1.0 LM35eN 1.00 LMI&6N 195
74'[ e ot ut ;g % ;:tg% z~§g 220-342 20 pin 240-3346 40 pin 12.95 220-3595 20 pin 1195 | 240-3599 40 pin 1595 | 309 195 LM35ON 1.9 LMmlssey L7
7458 8 74C5175 ‘9 74LSH3 2.49 LM309K. 1.25 LM3ON 4.49 LMIBOON 295
HL 128 LS8 29 nuUsen 249 W (LOW PROFILE SOLDERT%IL ) LMIIOCN L7 LMIBN 3 | LN S
TAL586 & 7415190 1.2 811595 1.95 TIN) SOCKETS STANDARD (TIN LM3LI/CN 80 LM377N 2.95 LMI872N 4
74590 6 74L5191 1.28 BILS97 1.95 ™ - - ) LM312H 2.49 LM38ON 1.25 LMI8TINSG  3.25
124 349 50-100 1.2 249 50000 | LM3ILTMP LIS LM3BIN 195 | LMIBN  3.20
14500 45 748 [| feaseas 3.2 8 pin LP 7 16 5 G o s | tmarT i LMI2N 19 | LmIs%eN 175
[pas02 1as2e4 3.25 18 pin LP 20 13 18 i 1 : LM3ITK 395 LMMN 195 LM2002T 149
74503 45 745124 395 745251 165 ! 6 0in ST .30 27 % .
- 16 pin LP 22 21 .20 o G o & S | wmeen 1ss LM3BN-3 L2 | LmMaie 2.05
74504 55 us1y 3 15253 1.45 18pin LP 2 28 27 j ; . LMIBN L% LMIIN Le5 | | vssp 2.5
24pin ST 49 45 42
14505 %5 AT 1 %5257 135 | 20pin P u 32 30 3 1 i : LM320K5 135 LM3BN 135 | Lm28eP-1 2.2
5 28 pin ST 9 90 81
508 50 Hs1% Llg | 745258 1.38 2pin LP 37 3% 35 ! ; : d LM320K-12 135 LM392N 69| LM3IIN 2.95
1 % pin ST 1.3 1% L5
74509 50 74513% 175 745260 73 2 pin LP .38 .37 % g . . LM320K-15 1.3 LF 398N 4.00 LM3900N 69
o Wpin ST 159 145 1 " o
el s ns L ;‘:2230 % | @onLe a5 ) a3 G : : | Cmaors 15 LM3OH - S0 | |_M30SCN 125
: 287 . % pin LP 60 .59 8 [T LM3207-12 125 TLA%CN - 4.49 LMB0IN 115
1315 45 74s140 -n 745288 275 40 pin LP .63 .62 61 ﬂ WIRE WRAP SOCKETS | Vo5 12 TLAECP 175 LM3LN 3.5
714520 :g 74215§ 135 145373 3.49 L i (GOLD) LEVEL #3 LM323K 585 NESIOA  §.00 LMBISN 395
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Introduction to the Computer

by Jeffrey Frates

& William Moldrup
This text is an overview of the science of
computing. Not written to provide in-
struction in actual programming, the
thrust is on the structure and capabili-
ties of computers in general, with focus
on the various types of computers avail-
able for business, scientific and personal
use. There is a section on the history of
computing as well as on the social and
economic impact of computers. The
book is broad in scope and could prove
informative to those who have had little
direct contact with computers, but have
wanted general information about them,
including cursory examinations of tele-
processing, data-base systems, popular
programming languages, and so on.
Published by Prentice-Hall, Englewood
Cliffs, NJ. Hard cover. 449 pages.
317.95

101 Easy Test Instrument Projects

by Robert M. Brown & Tom Kneitel
Most of the test instruments described
in this book can be built in one evening
for less than five dollars. A parts list is
provided at the beginning of each pro-
ject along with schematics and some
basic construction instructions. Among
the projects are: an impedance checker,
line voltage booster, sound-level meter,
audio oscillator, diode r-f probe, and
transistor checker.
Published by TAB Books Inc., Blue
Ridge Summit, PA 17214. Soft cover.
210 pages. $7.95.

BASIC Computer Programs
in Science and Engineering

by Jules H. Gilder
This is a collection of 114 ready-to-run
BASIC programs. Written for the hob-
byist or the engineer, programs cover
statistical operations (standard devia-
tions, curve fitting, and interpolation)
and design applications (mostly cir-
cuits). Each program is presented in
flow-chart form and includes a sample
as it would appear on the computer.
Written for an Apple II micro, the
author states they can be used for
almost any personal computer with no or
little modification.
Published by Hayden Book Co., Ro-
chelle Park, NJ. Soft cover. 256 pages.
38.95.

Santa Clara, CA 95054

Microcomputers for External
Control Devices

by James A. Gupton, Jr.
This book deals with two distinct topics,
although there is no official division.
The first part is about microcomputers
in general; i.e., terminology, an overview
of digital circuits, D/A converters, etc.
The second is the substance of the book.
It covers the various possibilities for
using microprocessors to control devices
in the home and in business; e.g., ac and
dc motors, vacuum pumps, TV monitor
displays, etc.
Published by dilithium Press, 30 NW
23rd Place, Portland, OR 97210. Soft
cover. 279 pages. $13.95.

How to Buy and Install
Your Hi-Fi Stereo System

by Derek Cameron
Here is a hands-on guide for the do-it-
yourselfer, not the professional techni-
cian. It is directed at the consumer who
simply wants to buy and install the best
audio system within a specific price
range. Among the subjects covered are:
principles of acoustics, installation pro-
cedures, available system options, inter-
connections of commercial audio equip-
ment, antenna installation, and checks
and tests.
Published by Reston Publishing Co.,
Inc., Reston, VA. Soft cover. 88 pages.
34.95.

P.0. Box 4430C

RCA Cosmac 1802 Super Elf Computer Kit $106.95

vert.

ELECTRONICS

Will calls: 2322 Walsh Ave.
(408) 988-1640 TWX 910-338-2139

Same day shipment. First line parts only. Factory tested
Guaranteed money back. Quality IC's and other compo-
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74L8367N
Linear CMOS and 7400
complete lines in stock.
Send for catalog.

Modem Kit $60.00

State of the art, orig., answer No tuning neces-
sary. 103 corrpatible 300 baud. Inexpensive
acoustic coupler ptans included. Bd. Only
$17.00. Article in June Radio Electronics

280 Microcomputer

16 bit 1/0. 2 MHz clock, 2K RAM, ROM Bread-
board space. Excellent for controt. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00
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nents at factary prices.
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Type-N-Talk by Votrax, the text 1o
speach syntbesizer with unlimited
vocatulary, bufli-in text ta speech
algortthm, 7010 100 bils per sac-
ond speech synthesizer AS232C
Interface $345.00.

Video Modulator Kit $9.95
Convert TV set into a high quality monitor w/o
affecting usage. Comp. kit w/full instruc.

Multi-volt Computer Power Supply
8v 5amp, ~18v .5amp. Sv 1.5amp, -5v
.5 amp, 12v .5 amp, —t2v option. +5v, ~12v
are requlated Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1.50 shipping

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.

$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional.

Postage: Add 5%. C.0.D.$10.00 min. order.

122

The Quest Super ElIf is the right choice for
the person who has a need to tearn more
about computers, from an understanding
of the hardware and how it goes together
to beginning programming with machine
language on up through basic.
Tremendous Value

The Super Elf is a tremendous value as it
combines video, digital displays, LED dis-
plays, and music, all on a single board for
$106.95. its unique ability for single step
debugging, display of state and mode of
the computer and display of addressing as
an inexpensive option gives it an “‘easy to
use ' capability not available anywhere at
the price

Inexpensive Expansion

The Super EIf expansion capability is
virtually unlimited and you can do it inex-
pensively one step at a time. Expansion
includes cassette interface. additional
memory, color video, Basic. ASCIl key-
board, printer, floppy, S-100 bus, R8232,
etc.

Strong Software Support

The Super EIf comes complete with power
supply and detailed 127 page instruction
manual which includes over 40 pages of

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base. Outstanding accuracy
Rockwell AIM 65 Computer

4K version $450.00

CIRCLE NO. 65 ON FREE INFORMATION CARD

www americanradiohistorvy com

software, inciuding a series of lessons to
help get you started and a music program
and graphics target game. Many schools
and universities are using the Super Elf as
acourse of study. OEM's use it for training
and R&D. A monthly newsletter, Quest-
data is devoted exclusively to software for
the Super Elf and there are many software
books available at low cost. You can do a
tremendous amount with the software
availabte and there is more coming every
day. Of course. you can do your own
programming which is fun and very
rewarding.

Free 14 Page Brochure

Send or call for a free brochure on all
details and pricing of the Super Eif and its
expansion. We will get it right out to you!

Elf Il Adapter Kit $24.95
Ptugs into Eif 1! providing Super EIf 44 and 50 pin
plus S-100 bus expansion. {With Super Ex-
pansion). High and low address dispiays, state
and mode LED's optional $18.00.

FREE: Send Ianyour copy of our NEW 1981
QUEST CATALOG.

include 48¢ stamp.

POPULAR ELECTRONICS
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Radio Shack is America’s Parts Place

No Minimum Order! No Waiting! Low Prices!

Save! Low-Power
Schottky ICs 59C

Low

As

Faster Than TTL @ With Pin-Out & Specs

Archer Project Boxes
» For the “Pro” Look

NEW!

795

NEW

Solar Cells—Harness
The Power of the Sun
(A

wDescn‘ption [ Type Cat. No lR-eE Sale | IIIIII
Quad 2-Input NAND Gate 741500 | 276-1900 | .79| .59
Quad 2-Input NOR Gate | 741802 | 276-1902 | 79| 59 T,
Hex Inverter 741504 | 276-1904 | 79| 59 i €
Quad 2Input AND Gate 7ats08 | 2761908 | 79| 59| NEW! 395@ %
|Quad 2-Input OR Gate 7483 | 2761915 | 89 L_,ng EiDitineiercokriig, eRUBNES GBS
Dual D Flip-Flop 741874 | 276-1919 | 79| 59| plastic, slots and standoffs for PC boards. In- aa
4-Bit Bistable Latch 740875 | 276-1920 | 99| .79 | cludes screws, self-sticking feet. 2%ax5x5% in. ;_‘
Decade Counter 740890 | 276-1923 [1.09| 89 270-218'd Smias A E b o b o - 7.95
Retrig. Monostable Multivibrator | 74LS123 | 276-1926 |1.49| 1.19 (B Portable case Shas Somp_artment for bat- Solar cells convert light directly into electricity. Use
1 of 8 Decoder/Demultiplexer | 74LS138 | 276-1939 [1.19| 99 | leries, 100, 1x3%hx5%. With hardware. them to power electronic projects, rdios, calculators,
. T W L) e 094 0219 3.95  and small DC motors. or to charge batteries. Connect
-ginary Lounter P . . . . in series for more voltage, and in paralle! for more
8-Bit Shift Register 74LS164 | 276-1932 [1.39] 1.09 Mlcrowave Transistor  curent Typical voitage. 0.42V. Prime quality—ideally
Quad D Flip-Flop 7415175 | 276-1934 1.19| 99 suited for solar panels
Up/Down Binary Counter 7415193 | 276-1936 |1.49] 1.19 — I
Octal Inverting Bus/Line Driver | 74L5240 | 276-1340 1 99 il 49 | | Fig. [ s | [ Max. Cu_rrem Cat. Each
Octal 3State Non v, Drver | 7aL524 | 2761941 [199]149|  NEW! 299 | (Short Cicuiy | No. |
Octal Non-Inv. Bus Transceiver | 7415245 | 276-1942 [2.99| 1.99 | 2. stcm 0.2A 276-124
Hex Buffer (3 State) 7415367 | 276-1835 (1.29 99 | 5x5cm 0.5A 276-125
Octal D Latch, Fail-Though | 74LS373 | 276-1343 (239 159 | MAT 491 f‘)’e“y‘g“ng'gzngHgHE’;}{c’?&agenao’f‘s‘; | sxloem | 108 [276126
Octal D Flip-Flop (Edge Trig) | 7415374 | 276-1344 2.39! 1.59 2 0dB (typucal at 1.0 GHz). With full specs. 200 | 0] 4in dia. | 2 0A _L276—12_7_.
B .............................
i
Low-Leakage DIN-Type 5-P|n SPST Toggle Switch Receiver ICs
Electronics Inline Socket With LED Indicator ¢ .
! \1 {
NEW! NEW! 149 | NEW! o | NEW!
" Low As w! LED |

49¢

Premium capacitors with radial leads re-
place tantalum types in most applications.
Subminiature.

16 WVDC Minimum

Accepts male DIN-type
plugs with three or five
pins. Extend audio, video,
computer connections
Solder terminals.

ing a nickel cadmium pack. Series wiring,

Holds ten "'AA’" batteries. Perfect for mak-

299 Toggle

llluminates when in
‘'on'’ position. 5A
12VDC use only.
Yex¥ax 2. The in. mount-
ing hole. 275 680..2.99

|
_ |
wF | Cat No. Each | | 274006 ..., 149
1| 272-1415 49
I 9 | TIL414 Infrared
a7 272:1417 49 ‘ Phototransistor
.68 272-1418 | 49
10 2721419 49 | ' ¢
22 2721420 59 1
33 272-1421 59 NEW! 89 [
47 2721422 59 |
6.8 2721424 59
10.0 2721423 59 | | ISuitab(lje for IR switching ‘
i inks, data links, wireless re-
ggg gg 1232 gg | mote control. NPN. 50-mW
A 21426 | | dssipalion. 276-145....88° | 276- |
DPDT e
Momentary
Switch

Automatic spring return to the center-
aoff position. For experimental projects,

NEW! 319 }

Phase-Locked Loops

NEW!
Low 1 590

LM1800. FM stereo decoder. 40dB chan-
nel separation. 16-Pin DIP. 276-17192.49
565. For SCA and RTTY decoders, mo-
dems, frequency synthesizers. TTL,
CMOS compatible. 14-Pin DiP.

| e

Low As
179

[a] MC1330. Fully-balanced multiplier de-
tector with excellent linearity. Replaces
original equipment in many solid-state TV
sets. With specs. 8-pin DIP.

276-1757 .o 2.49

[8 MC1350. Universal IF amp with AGC.
At-home in both radio and TV receiver cir-
cuits. Usable in DC to beyond 60 MHz.

AGC range is -60dB min. With specs. 8-pin
DIP. 2761758 .. ...covvvvvneninnnn. 2.19

[c] MC1358/CA3065. Sreatly simplifies
home-brew receiver projects! Also popular
replacement IC in many TV sets. IF amp
limiter, FM detector and audio driver in 14-

b7 (A1) L ———. 1. 59 pin DIP. With specs. 276-1789 .. ..... 1.79

ry High-Speed
Diodes

NEW!
99 Pkg.
1 of 2
5082- 83:\Schonky barrier diodes. Use

with UHF and Microwave mixers. Maxi-

L

Three DC Motors

149

9 B 3600 RPM
\%._ e

Great for use in models, robots, solar
projects or even as a low-power genera-

more S|x amps @ 125VAC
275-6

mum capacitance: 1pF
3.19 | 276-1124

snap terminals, less batteries. 270-395 1.29

Pkg of 211. 99| tor. 1/»-6VDC. 273-208 . . .Pkg. of 3/1.49
-

. Radie fhaek

A DIVISION OF TANDY CORPORATION * FORT WORTH, TEXAS 76102
OVER 8000 LOCATIONS WORLDWIDE

Start Your Next Project at The Shack®

Retail prices may vary at individual stores and dealers
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The Digi-Key volume discount-ond handling charges are simple to apply. Most items sold by Digi-Key moy be combined for a volume dls:oum Iterns that are not discountdble are identified by the
sutfin. %ﬂ) lzllmnng the part number, A('v'gr wm;”ng your ofzev vov?r ;ll of the dnscoumablve ngms uvnd n;plv the oppropriate discount. To this subtotal, odd the non-discountoble items. Ihet!odd ‘H%:D:J":'G CH:.Z?;E:; V?Lq’qu ?JSCOUN EL
the handling charge. We pay all shipping ond insurance to nddnsses Cunudo und Meuico when check or money order accamponies order. $ 10.00-$25.00 . . ...Add $0.75 $ 700.00.5249.99 .. . Less

WHEN ORDERING BY PNON[ (All.. 1-800-346-5144 (M., nd your order to: DIGI-KEY, Highway 32 South, Thisf River Falls, MN 56701 $ 25.00-84 v. . Add $0.50 $ 250.00-3499.99
You may pay by check, money Master Chorge, VISA or C.| o o DIGI-KEV GUARANTEE Any ports or products purchased from Digi-Key that prove to be defective will be s so oo $99.99 .., ..Add $0.25 $_500.00-3999.99
il LG T 90 days from receipt with 0 copy, of your invoice. 008 Up. ... . NoChorge $1000.00& Up ... .. less 25"
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MICROCOMPUTER MART RATE: 1"

x 1 Column (1-587) $175 1-12" x 1 Column {1-58") $26500 2" x 1 Column (1-58") $350.00 GENERAL INFORMA-

TION: Frequency rates available. Payment must accompany copy except credit card—Am Ex . Diners. MC. VISA (supply Expiration date)—or accredited ad agency
insertions. Orders are not acknowledged. They will appear in next available issue after recetpt Closing date: 1st of the 2nd month preceding cover date (for example.
April issue closes February 1st). Send order and remittance to MicroComputerMart. POPULAR ELECTRONICS, One Park Avenue. New York. NY 10016 Direct

inquiries to (212) 725-3485

CALIFORNIA

The Original

12 ByteShop.

1415 W. El Camino Real
Mountain View, CA 94040
(415) 969-5464

Get The Carolog & Owr Low Prices

Doata Products Maintenance

El b [
(213) 3504494  (744) 994.4180

OHIO SCIENTIFIC
MICRO-COMPUTERS
A.A. Office

Equipment Company
2140 American Avenue
Hayward, CA 94545

(415) 782-6110

Disc/3

MART, INC.

“WE SPECIALIZE IN LOW
COST PRINTERS®

Call Us For Quotes On Centronics. Ana
dex. Epson And Any Others. Try Us For
The Best Prices On Diskettes, Cartnidges
And Accessories

Adds Viewpoint Terminal $585
Okidata Microline 83 $849 00
1840 Lincoin Bivd

Santa Monica. CA 90404
(213) 450-5911

FLORIDA

@i BARGAIN HUNTERS'|

Buy sell or trade alt types of computer equig
ment and software (pre-owned and new)
among 20 000 readers nationwide in the BIG
11 »14 ) pages of compuTer sHORRER
. A 0

Ck

Raduo lhaek

Authorized Sales Conter, OFFERS

LOWEST PRICES »

guarantee PO F-130

MC & VISA only

Tusvile

1-800-327-9920

COMPUTERS

CMl TOLL FREE for the GEST PRICES on 41!

MASSACHUSETTS " REE SHPPIRG o ot e
l(l—nvm W;} ntnsmr for Model 1 Tuice the dish
—_— " "JOLL FREE 800-351-14 173’
is only one .'5.“3‘.‘3’1":"1"?"""
of hundreds
of unusual
e RADIO SHACK"
Get your
“;;’:.'L‘ ‘F‘R‘E“E“ * 899 pREE TRS-80™ e
CATALOG h
1-800-343-8124  1ogay! Computers .
com 245 Great Road Pan American’
US Littleton Electromcs. oc.
LY Discounis = Free Shipping

TOLL FREE ORDER NUMBER
* 800/531-7466 «

Dept. 67 = 1117 Conway Avenue
Mission. Texas 78572
Texas & Principle No. 512.581-2765
Tetex Number 767339
NEW showrocomi/Warehouse
2912 N.Main « Ft. Worth, Texas

NEW HAMPSHIRE

e Northstar ® Apple

| e EX'dy Y PET hone (5'7)625-6333' Telex 767339
| e OSI ® Heath | —
® TRS-80 o Tl 99/4

o Atari NEW YORK

e

| Instant Software Inc.

| Dept. PE-1

Peterborough, NH 03458
T T

THE NEC

PERSONAL COMPUTER
The End of the Compromise
We Have It

SYNAPSE VIDEO
PO BOX 962 INY.NY 10009
{212) 860-5776

NEW JERSEY

Floppy Disk Services Inc.-
C.N. 5212
Princeton. N.J. 08540

Siemens disk dnives for your radio shack.
S-100 or other microcontracted OEM. best
prices n the country. Complete systems
and large inventory of spare pars. Direct
replacement dnives for Heath Computers
DUAL 8 INCH HEATH SYSTEM NOW
AVAILABLE! MOD Il drives at half store
| prces!

8A-4P Mon-F-1 - Mastercard Visa
Phone orders - 609-771-0374

PENNSYLVANIA

SSTRBUTORS FOR

® Tex2s Instruments
* Appe

]
& Vert®dtim
® Etc ril
ERIE COWUYER COMPANV
ince the Begir
2131 W 8th 5t Ene. Penn 16505

1
(814) 454-7652 — Ask for Don Wolfe

ILLINOIS

BEST PRICES AVAILABLE
APPLE PROOUCTS
48K Apple $1.690 Plus $20 Sh pping
Call for best deals on Altos
THE COMPUTER ROOM
2218 Plainfield Rd.. Johet. IL 60435
For information call (815) 725-0396
Certitied check for immediate Shipment Personal
checks delayed for bank clearance Add $22 00 for
major credit (MC/VISA/Amer. Express) M0 C 0.D

MICROFILM EDITIONS
AVAILABLE

| Copies of POPULAR ELECTRONICS

Magazine are available on microfim
from Xerox University Microfilms  Ann
Arbor Michigan Microfiche from Bell
& Howell Micrc Photo Division Woos
ter Ohio

S—

MODEL Il

*602 DISCOUNT
Off List

64K 1 DRIVE 3297.00

No Toxes on Out of Store Shipments

immediate Shipment On Most Items

TRS-80°DISCOUNT

BUY DIRECT
We carry the full line of TRS-80 Computers. All

other software, furniture, and accessories at dis-
count from catalog price. We stock most items
to assure you fast delivery and save you money.

WRITE FOR A FREE CATALOG
1-800-841-0860 10!l Free Order Entry

MICRO MANAGEMENT SYSTEMS, INC.
oepT.NO. 12

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. S.W
CAIRO. GEORGIA 31728

GA. & EXPORT PHONE NO. (912) 377-7120

MQDEL 11l

26.1061 4K I.........$609.00
26.1062 16K 1ll........849.00
26-1066 48K (I

2 Drives, R$233.......2077.00

Lorgest Invemory in $.E. U.S A

OCTOBER 1981

CIRCLE NO. 41 ON FREE INFORMATION CARD

www americanradiohistorv com
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Flectronics Clossifieo

CLASSIFIED RATES: Per Word. 15 Word Minimum. COMMERCIAL: $3.50. EXPAND-AD ": $5.25. DISPLAY: 1" x 2'". $425.00. 2" x 2'4". $850.00. 3" x 2Va

$1.275.00. GENERAL INFORMATION: Frequency rates and prepayment discounts available. Payment must accompany order except credit card— Am. Ex.. Diners
MC, VISA (include exp. date) — or accredited ad agency insertions. Copy subject to publisher's approval: must be typewritten or printed. First word set in caps. Adver-
tisers using P.O. Boxes MUST supply permanent address and telephone number. Orders not acknowledged. They will appear n next available issue after receipt.
Closing date: 1st of the 2nd month preceding cover date (e.g . Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, Popular Electronics

Magazine. 1 Park Avenue. New York. NY 10016. Direct inquiries to Rose Lynch. (212) 725-7686.

FOR SALE

FREE DISCOUNT ELECTRONICS CATALOG. Over 4'2 mil-
lion satished customers. Low. low prices on I.C.’'s. LED read-
outs. computer peripherals. audio components. solar prod-
ucts and much. much more Poly Paks. Box 942 PEC. Lynn-
field. Mass. 01940.

GOVERNMENT and industrial surplus recewers, transmitters.
snooperscopes, electronic parts. Picture Catalog 25 cents.
Meshna. Nahant. Mass. 01908.

ELECTRONIC PARTS, semiconductors. kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS.
Bluffton. Ohio 45817.

RADIO— T.V. Tubes — 49 cen!:e;h.ASend for free catalog.
Cornell. 4213 University. San Diego. Calif. 92105.

SAVE UP TO 50°. on name brand test equipment. Free cata-
log and price Iist. Salen Electronics. Box 82. Skokie. IL 60077.

TELETYPE EQUIPMENT: Copy Military. Press. Weather.
Amateur. Commercial Transmissions. Catalog $1.00.
WEATHER-MAP RECORDERS: Copy Satellite Photographs.
National-Local Weather Maps. Learn How' $1.00. Atlantic
Sales. 3730 Nautilus Ave.. Brooklyn. NY 11224, Phone: (212)
372-0349.

Record telephone conversations in your
¢"j otfice or home Connects between any
cassette or tape recorder and your
telephone or telephone LINE. Starts
automatically when phone ts answered
| Records both sides of phone conversation
LA Stops recorder when phone is hung up

4‘ This device 1s not an answering service

szetcy
Esch

$18.95

Aty st Avar

s2e 213 x

Super Powerful

Wireless Mic

10 times more powertul than other mics
kd Transmits up to % mile to any FM radio
L Easytoassemble kit 15V battery (notincl }
y Call (305) 725-1000 or send $18.95 + $1.00 shipping per [
™ COD's accept. For catalog of transmitters. voice scramblers i
P4 and other specialty items, enctose $2.00 to USI Corp
R LR K - R L )

CHEMICALS. Apparatus. Project Books. Wide Selection.
Catalog send $1.00 to Pioneer Corp.. 14a Hughey Street.
Nashua. NH 03060.

TE§T EOUIPI(/IENT. new and used. Catal0§g1 .OaiPTI. Box
8756: White Bear Lake. MN 55110.

SOUND SYNTHESIZER KITS — Surf $19.95. Wind $19.95.
wind Chimes $24.95. Musical Accessories. many more.
Catalog free. PAIA Electronics. Box J14359. Oklahoma City.
OK 73114,

BUILD AND SAVE. TV EARTH STATION. DETECTIVE
ELECTRONICS. TV De-Scramblers. Video Recorders. Color
Cameras. advanced Telephone Projects. BROADCAST Elec-
tronics. 50 page color catalog of unusual electronic projects
AIR MAILED 53.00: with 3 hour audio cassette dramatization
of our catalog $5.00. Don Bnitton Enterprises. PO Drawer G.
Waikiki. Hawan 96815.

UNSCRAMBLERS FOR any scanner. Several models ave;:
able. Free Iterature. Capri Electronics. 87537 Windom. St.
Louis, MO 63114.

UNSCRAMBLERS. seven models available to decode police.
ambulance. and fire coded transmissions. Other scanner de-
vices. Tone encoders decoders. Telephone accessonies. etc.
Free Catalog. KRYSTAL KITS. Box 445. Bentonville, AR
72712. (501) 273-5340.

POLICE FIRE SCANNERS. crystals. antennas, CBs. Radar
Detectors. HPR. Box 19224. Denver. CO 80219

PRINTED CIE(CUIT supplies. chemicals, tools. artwork. plat-
ng solutions. Major credit cards. Catalog $2.00. refundable.
CIRCOLEX. Box 198, Marcy. NY 13403.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog
WALTER'S TEST EQUIPMENT. 2697 Nickel. San Pablo. CA
94806. (415) 758-1050.

NEW ELECTRONIC PARTéEnIinuously stocked. StanTp
brings catalog. Daytapro Electronics. 3029 N. Wilshire Ln.. Ar-
lington Hts.. IL 60004.

ELECTRONIC CATALOG. Over 4,500 items. Parts. & compo-
nents. Everything needed by the hobbyist or technician. $2.00
(U.S. funds} $4.00 Foreign Postage & handling. refundable
with first $15.00 order. T & M Electronics. 472 East Main St..
Patchogue. NY 11772. (516) 289-2520.

SPEAKERS SAVE 50° Bund your own spe;ker system
Write: McGee Radio Electronics. 1901 McGee Street. Kansas
City. Missouri 64108.

PRINTED CIRCUIT BOARDS. your artwork. Quick delivery.
Reasonable. Atlas Circuits. Box 892. Lincolnton. NC 28092.
(704) 735-3943.

CABLE TV DESCRAMBLERS AND CONVERTERS.
Plans and parts. Build or buy. For information send
$2.00. C&D Company. P.0. Box 21. Jemison. M
49428,

SCRAMBLED TELEVISION —Encoding Decoding. New pub-

lication. Complete theory. circuits. $9.95. Workshop. Box
393PEL. Bethpage. NY 11714,

QUALITY AUDIO COMPONENTS. Multi-Track Equipment.
Programmable Calculators. Accessories. Competitive Pricing!
Prompt Delivery! Knowledgeable stait' Service Faciity! Credit
Cards accepted. FREE cataiog. SOUND IDEAS. Dept. SR.
PO Box 340. Cary. N.C. 27511 1-800-334-2483 (N.C. 919-
467-8462)

UNSCRAMBLE CODED MESSAGES from police. fire
and medical channels. Also telephone recording
adaptor. Same day service. Satisfaction guaran-
teed. Don Nobles Electronics, Inc. Rt. 7. Box 610-A.
Hot Springs. AR 71901. (501) 623-6027.

SUBSCRIPTION TELEVISION EDUCATION MANUAL!
Two scrambling decoding systems. theory, circuits.
Decoder dealers listed. $14.95. Microwave Televi-
sion Manual: $16.25. Kits available. Information
package: $2.00. ABEX. P.0. Box 26601-P6. San
Francisco. CA 94126.

POLICE SCANNERS WHOLESALE PRICES. VISA MC
Phone orders accepted. (415) 573-1624. Free catalog. Scan-
ners Unhimited. 11994 Laurel Street. San Carlos. CA 94070.

LOWEST PRICES ELECTRONIC PARTS confidential cata-
log free KNAPP. 4750 96th St. N . St Petersburg. FL 33708.

CATEI I ITEVICINMN
TEVISION N\

SATFEII | ¢
SATELLITE VISION x»\—\-7
&\

We manutacture the highest spec 3-meter data & video —A \
dish in the world 41db gain’ We also seil direct <
Immediate delivery of you pick up Complete Y
details including satelite TV intormation, gU
almm? service and discount schedule. Send EcT IS
$1.25 piR } 'Tr.
to R

or nosque & thndnn
TIGER TENNA £

Box 561 o

Casselberry. Flonda 32707 —

MICROWAVE TV downconverter. prebullt $140.00 Speciy
output channel Complete system. $294 95 Free information.
TEM MICROWAVE. 22518 97th Ave No.. Corcoran. MN
55374 612-498-8014

P|CT-URE?JB?E{EI;UI[DING equnpmeal new and used.
ATOLL TELEVISION. 6425 Irving Park. Chicago. flinois
60634.

DECODE Morse and RTTY signals off the air with
our MORSE-A-WORD or RTTY READER. MORSE-A-
KEYER keyboard also available. Quality kits or fac-
tory wired. Call or write for details. MICROCRAFT,
Box 513PE. Thiensville, W1 53092 (414) 241-8144.

126

wwWw americanradiohistorv com

Satellite TV

FOR THE HOME #
Sick of Network TV? ;

Our receiver lets you get
over 75 channels of tele-
vision direct!ly from earth-
orbiting cable TV satel
lites!. HBO, Showtime, su-
per stations, sports and
movies worldwide

We don’t just
sell information!

From offshore oil rigs,
data links to hotels
and backyard instal-

LR BTV ETHITICM (ations, we wrote the
book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all

by the facts. Inexpensive dishes, feeds, telem-

etry software, kits and more. Recom-
mended reading by NASA, The Office

of Consumer Affairs and quality com
panies like Rockwell/Coliins. Send
$7.95 today!

L
e 24-hrs. C.0.D. Hotline
Ny (305) 339-7600

- ®*SPACECOAST

! RESEARCH CORPORATION
P.O. Box 442-A, Altamonte Spgs, FL 32701

ROBOT KITS. PARTS. MATERIALS BOOKS. Send $3 ftr
subscription to catalog and newsletter. ROBOT MART. 19
West 34th St.. New York., NY 10001.

gATELLITE TELEVISION . .. HOWARD/COLEMAN
boards to build your own receiver. For more infor-

mation write ... ROBERT COLEMAN. Rt. 3. Box 58-
APE. Travelers Rest. S.C. 29690.

RF MODULATORS! Special versions for SATELLITE TELE-
VISION. COMPUTERS. CCTV. Also Monitors. Cameras. Kits.
FREE catalog. Phone (402) 987-3771. Dealers weicomed.
ATV RESEARCH. 13-P Broadway. Dakota City. NE 68731.

SPEAKERS in any room. No winng. Up to 100 watts. For in-
formation send $3.95 to D to R Enterprises. 323 N. Brockway.
Palatine. IL 60067.

SUBSCRIPTION TV DECODER KIT $39.00. Includes parts.
manual. and etched board. Manual only $4.60. MICROWAVE
TV DOWNCONVERTER KIT $169.00. Assembled $220 00.
Catalog $2.00. J&W Electronics. P.O. Box 61. Cumberland.
Rl 02864.

AUDIO FREQUENCY GENERATOR. Digttal readout. 15Hz-
50KHZ. No range switching. Vernier. Sine wave. T.T.L.
square Detalled plans $7.50. W O Digital readout $3.50.
P.C.B. s and parts available. SCHROEDER ELECTRONICS,
P.O Box 171. Rolla. MO 65401.

RF POWER TRANSISTOR - TUBE CATALOG FREE.
MRF453 MRF455A SK1451 - $14.00: MRF454 SRF2072
MRF2769 — $17.00: MRF245 MRF247 - $27.00: 2N4048 -
$6.20. Exclusive Repar Center for PALOMAR PRIDE. etc.
Westcom. 1320 Grand. San Marcos. CA 92069. (714) 744-
0728.

DIGITAL REVERB Septe;nber 80 1ssue PE. PCB $18. Critical
IC s $23 Memory set $50. SASE for reprint Videoart. Box
10327. Stanford. CA 94305.

MICROWAVE DOWNCONVERTERS BUILT — IN preamp -
highest gain Downconverter board. plans - $15.00 Power
Supply Board. Plans - $5.00 Antenna Cookbook - $5.00. All
three for $20.00. MICRO ENGINEERING. P O. Box 17231,
Minneapolis. MN 55417.

INEXPENSIVE CABLE TV Descramblers-Converters-
Microwave Antennas! Exclusive catalog $2.00:
ACM. Box 3431. Walnut Creek, CA 94598.

EIOR;WTHMS GOEyichan shows good and bad days. Send
birthday $5. Wright. Box 17045. Kansas City. MO 64132.

o POPULAR ELECTRONICS
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SATELLITE EARTH STATION - Build your own antenna for
less than $200.00 with matenals you can buy local. Complete
instructions plus material hst. Any handyman can do it. Send
today $7.95 to: YOUNG SATELLITE SYSTEM. P.O. Box
79089P. Fort Worth. TX 76179.

EEW! Computerized anti-theft device for autos & RV's. Easily
installed. Details-send stamp. Professional Mail Service. Box
178, Old Brndge. NJ 08857.

CABLE TV DESCRAMBLERS. CONVERTERS. AMPLIFI-
ERS and COUPLERS. Microwave. satellite and securnty TV
systems. Catalog $2.00. G and G Electronic Supplies. P.O.
Box 188, Sidman. PA. 15955.

FLEAS. ANTS. ROACHES. MICE - eliminate these and oth-
er insects with a new electronic ultra sound device. Resuits
guaranteed. Only $109.95. Send check mo B & N Distributing
Co.. 9041 Alondra. Beliflower. CA. 90706.

INTEGRATED CIRCUITS Compare our prices with anyone s.
We have no minimum purchase. Buy only what you need. We
also give guantity discounts so buy more for less. Send for
free copy of our price listings. Chips Galore. P.O. Box 20362.
Kansas City. Mo. 64195,

FAMOUS TIX CIRCUIT BOARD S( SOLDER Melting Point
275°F.. $9.50 Prepaid. TIX Flux and Anti-Flux. $2.50 ea.. Pre-
paid. Alhled Mfg. Corp.. Box 1398E. Bozeman. MT. 59715,
(406) 586-6630.

PANASONIC VIDEO RECORDER PV 4500 $1099.00. 6 hrs.
tape $13.99. Kenwood SWL Receiver R1000 $379.00 Yaesu
FRG7 $255.00 FRG 7700 $469.00 Many more specials
Phone, write ROSS DISTRIBUTING Preston. 1D 83263 (208)
852 0830

MICROWAVE TV SYSTEM

® Precision 25" Parabolic Antenna
® Prebuilt Converter and Preamp
® Assembled Power Supply

® Low-loss Coaxial Cables

® One Year Warranty

® Completely Built and Tested

szss 95 / DATA SERVICECO. .
3110 Evelyn Street
% $4.00 shipping Roseville, MN 55113 .
612-636-9469 B

SCRAMBLED T.V. DECODER CIRCUIT DESIGNS. Parts.
Suppliers, Theory. Technical Advice. $10.00 Money Order
Only Quest. Box 1722. Costa Mesa CA 92627.

C|RCUIT BOARDS Do your own. Easy plans with etchants.
$10.00 Money order only. Quest. Box 1722. Costa Mesa. CA
92627.

POLICE SCANNERS WHOLESALE PRICES. VISA. MC
Phone orders accepted. {415} 573-1624. Free catalog. Scan-
ners Unhimited. 1199A Laurel Street. San Carlos. CA 94070.

ATARI SPACE INVADERS OWNERS! Shoot Rapid Fire!
Easy nstruction. Instant safe applcation. $3.98: Concepts.
PERF-1. Box 522. Brooklyn. NY 11215,

HEWLETT - PACKARD 608C SIGNAL GENERATOR 10-480
Mhz $250.00. Electronic test equipment catalog 25c¢. EF Elec-
tronics. PO Box 249. Aurora. Il. 60507.

PAY-TV DECUBERS. PARTS. plans. kits and factory buht
units are available. Complete information and price lists $2.00
refundable on first order. Lee s Electronics. PO Box 253, Tay-
lor. MI 48180.

ARMY FIELD RADIOS: G.I. mamstays from Korea to Nam.
PRC-10 Backpack Radio. 38-54 MHz FM. with accessories.
$52.50. RT-70 portable vehicular Radto. 47-58 MHz FM. with
Handset: $37.50 apiece. $67.50 pair. Schematic and battery
information included. Add $7.50 shipping. Baytronics. Dept.
PE. Box 591. Sandusky. OH 44870.

EETERMINE THE LOOK-ANGLE" for your TVRO installa-
tion. Easy instructions! Send $3.00 to Satel-N-Fo. PO Box 92.
Harbor City. CA. 90710.

PCB 15¢ sq-in FREE DRILLING. SATISFACTION GUARAN-
TEED. International Enterprise. 6452 Hazel Circle. Simi Val-
ley. CA. 93063.

TV DECODERS: ON TV and HBO Build 2 compiete boxes. 4
steps. all instructions included. Ehminate monthly payments.

Send $5.95 and $1.00 shipping to: M. Kier. PO Box 3186. Los
Angeles Calif. 90051.

MICROWAVE RECEIVER SYSTEM — Write: "Dealers

Wanted". Dept. PE. POB 440668. Aurora. Colo.
80044. (303) 620-9736.

ATTENTION SOLAR ENTHUSIASTS!! Suppliers directory of
all matenals needed to make photo-voltaic cells. Send $5.00
cash or check: Secon Company. 1225 Raymond. Glendale.
CA. 91201.

12 VOLT LAMPS SCREW into STANDARD SOCKETS! Bat-
tery supplies emergency or alternative energy lighting. Send
$9.95 for three. get free article on windpower Generators'
W|ndpower 110 Sanborn. Big Rapxds Mich. 49307.

MICROWAVE TV ANTENNA Recelves relayed satelite TV at
home - $225.00. PO Box 7057. Norfolk. VA. 23509.
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ANY PAY TV SYSTEM can be broken easily and inexpen-
sively. Order advanced code breaking methods for design en-
gineers Technicians: $12.95 GAM Engineering. 1232 Tall-
madge. Brinfield. Ohio 44240

POWERTEC OEM SERIES MODEL 2F15-28 regulator D.C
power supply output 12-15 Volts 28 amps $300 Texas instru-
ment calculator Model TI-58C New. $100. VHF TV FM pream-
phfier. Model AB-300 RP-300 30 db gain can be used with 75
OHM or 300 OHM. $100 Call (206) 291-3777

Get your College Degree at Home!

Be an ELECTRICAL
ENGINEERING
TECHNICIAN

S| expernence n«.:dul—lu\l a h|gh sthﬂul
1 d|phm|| Now 1ou can get the same train-
ing system used by many of the Fortune $00
corpuratiuns (o train thewr employees. Fully
aceredited. College degree awarded with
major in Eleetneal Enginecring. Master the technalogy of elec-
tricity and meet the increased demand for trained clectrical engi-
aeers nation wide, Graduate in as little as two years. Approved
for G.1.'s and Veterans, Get free facts now. No obligation. No
salesman will cull. Send for FREE FACTS.

11IGS FENTES FoR EGHEE STUDTES topt 7031

juieE i SINCE 1081 ICS College Center, Scranton, PA 18515 |
Send free facts on how | can get my College Degree in Electrical

| Engineering at home in spare time. |
Name = Age I
Address — — |

e e

Enjoy Satelhte TV Now

Better than Cable TV Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows—worldwide, crystal clear
reception connects to any TV set. Big (8 x 11in.)
book loaded with details, photos, kits —

TELLS EVERYTHING! Satisfaction Guaranteed.
Send $8.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.D. rush order line (305) 862-5068.
GLOBAL ELECTRONICS,

PO. Box 219-K, Maitland, Florida 32751

Resistors ‘AW:‘2W5°0C.F. 3cea 1°cMetalfilms. 1X Sockets.
LED s Diodes. Details from. JR INDUSTRIES. 5834-A Swan-
creek. Toledo. Ohio 43614

SATELLITE PARABOLIC ANTENNA KIT $650 Sample As-
sembly Twelve 30 sections. SATRONICS COMMUNICA-
TIONS. Box 2924. Staton A. Champaign. IL 61820 (217}
398-2873

TELEPHONE AND EQUIPMENT CATALOG — $2 Refund-
able. Telcom. 815 East Third. Dept E. Beardstown. IL 62618.

FREE CATALOG OF ELECTRONIC DESIGNS Radio.
Audio. Telephone. Self Defense. Peter Schmitt Enterprises.
#143. Box 07071. Milwaukee. W1 53207

TRS-80 TALKING CALCULATOR makes 16K TRS-80 talk
out cassette port Send $21 95 for cassette to BOICE. 1504
E. 2nd. Pueblo. CO 81001

AEROSPACE WIRING AND INSULATION KIT. includes Tef-
lon. Fiberglass. Heatshnink. for projects-repairs $2.68 FLEX-
SYSTEMS. Box 128. Harleysville. PA 19438.

PRINTED CIRCUIT BOARDS quick. Aiso Artwork Supplies.
Free Samples. Information CIRCUIT WORKS. 1118 7thPE.
Neptune. NJ 07753.

F;REE KIT CATALOG contains test equipment Phone 415-
447-3433. DAGE SCIENTIFIC INSTRUMENTS. Box 1054P.
Livermore. CA 94550

PAY-TV UNSCRAMBLER plans $12 95. board $14.95 -
$1 50 postage SASE for information. Demex. Box 2704(211),
Huntington Beach. CA 92647

SATELLITE TELEVISION INFORMATION — Build or buy
your own Earth Station U.S $4 00 Satellite Teievision. RD 3.
Oxford. NY 13830.
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VIDEOC;\SSETTE storage cases Plastic. lint-free. wash-
able. VHS. Beta. black or white. Protect your investment! $2
each or 10 for $12. Monzon-Dittmer Engineening. P.O. Box
4431X. Stockton. CA 95204.

AIM your SATELLITE TELEVISION ANTENNA ACCU-
RATELY using azimuth and elevation data comput-
ed for your location ANYWHERE WORLDWIDE. Chart
shows which of 44 satellites are within your recep-
tion area. You will also receive our 7 page booklet
showing future launches. frequencies, formats, an-
tenna/feedline data. list of satellite TV suppliers,
$10.00. COMPUSAT. 643 South Route 83. Eimhurst,
IL 60126.

COMPUTER EQUIPMENT

SURPLUS COMPUTER PERIPHERALS. Selecinc | O
typewriter bargains World s largest selection. Send 25¢ for
bargain-packed flyer. CFR. Box 144. Newlon. NH 03858.

WANTED — Sell your unwanted computer through
us. Big savings for buyers in pre-owned equipment.
Buyers/sellers — Send SASE or 25¢ for details,
Autocomp. Box 246, Glenham, NY 12527.

SAVE 90% Build Your own Mmmomm.ner Free Details. Diga-
tek. 2723 West Butler Dr.. Suite 20C. Phoenix AZ 85021

USED COMPUTER TERMINALS. Printers. Modems. Surplus
Electronic parts. Catalog $1.00. RONDURE COMPANY. THE
COMPUTER ROOM. 2522 Butler St . Dallas, TX 75235 (214)
630-4621.

COMPUTER DISPLAY C.R.T.'S rebuilt. also television. sur-
veillilance. momitor. arcade and special purpose tubes. S.G.T.
Co. 437 South linois Street. Indianapolis. IN 46225, (317)
631-4786.

EPROM PROGRAMMING. Reasonable rates. quality work.
FREE Details. ADTRONICS. 663 Branch Drive. Port Orange.
Fi. 32019.

COMMODORE COMPUTERS. Disk drives. printers. Call for
low prices on latest models. 802-658-6908.

AMATEUR RADIO

RADIO AMATEUR CALLBOOKS Di-ectones of Radio Ama-
teurs around the world. Write for FREE catalog. Radio Ama-
teur Callbook. Dept. PE. 925 Sherwood Dr.. Lake Biuff. IL
60044.

F’LAY%UR TAPES. records. T.V. an any F.M. radio «n your
house - wireless - simple hook-up. Satisfaction guaranteed.
$24.95. Port-0-Sound Co . Box 279A. Howard Beach. NY
11414,

C.B. EQUIPMENT

GET MORE CB CHANNELS AND RANGE! Frequency Ex-
panders. boosters, speech processcrs. how-to-books. plans,
modifications. Catalog $2. CB CITY. Box 31500PE. Phoenix,
AZ 85046

SKYROVER ROTARY BEAM ANTENNA Don t buy another
beam until you investigate Skyrover. Pelican Co.. Box 647-P.
Hobe Sound. FL. 33455.

CABLE TV

500 PHILIPS 32 CHANNEL CABLE TV converters and VCR
programmers. $17.800 prepaid to your door. Sample $48.
Birnbom. 3655 Ridgewood. Suite 103. Montreai. Canada H3V
1B4 (phone 514-739-0614). (U.S. mquires).

PLANS AND KITS

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro-
jects. Free details. DANOCINTHS nc.. Dept PE. Box 261,
Westland. M1 48185,

LASERS HANDBOOK wnﬁurmng. cutting. Ruby Reds. CO s
complete plans. books. and pars. Send $4.00 to: Famco.
Dept PE. Box 1902. Rochester. NH 03867

GIANT SCREEN TV projection system converts any televi-
sion into 7-foot picture. Lens & nstructions $14.95. (Dealers
welcome). Bell Video. 4616 Belarr Hd.. Baltimore. MD 21206.

ROBOTIC CATALOG-MOTORS. gears. hardware,
electronics, $3.00. Newsletter. $8.00/yr. MOUDY
ELECTRONICS, R.D.2. Box 427-P. Hoilidaysburg, PA
16648.
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BUILD AN ORCHESTRA
THE @TEE waY

Preview the world’s most advanced
Do-It-Yourself Organs, Pianos, Syn-
thesizers, Amps, etc. Send $6.00 for
our famous “’Sight & Sound’’ pack.
WE RS| Electronics, Inc., Dept.M2,
P.O. Box 5318, 1720 Hempstead
Rd., Lancaster, PA 17601.

™

PROFESSIONAL GIANT SCREEN PROJECTION TV .
Don't be fooled by cheap imitations.  Build the best!. . . Sim-
pte Construction! ... FREE information! . .. POLI-VISION.
168E Dunmore St.. Throop. PA. 18512.

UNIQUE TV DECODER piugs between UHF and VHF tuners
on tube or solid-state sets. Plans $3.95: DECODER ANTEN-
NA recewves mutti-polanzed signals. Plans $3.95: Antenna Kit
$19.95. Helico. P.O. Box 304. Bndgewater. MA 02324,

GRANT CLOCK KIT Plans 52_.50. Microprocessor Trainer
Plans $5.00. Complete List of Kits and Products FREE. Pac-
com, 3928 148th N.E.. Redmond. WA 98052.

PLANS - Monophonic Organ Synthesnzgrggi.so_ Kits available
upon request. For information. SASE Mad 13. P.O. Box 6742,
Concord. California 94524

TESLA COIL RESONANT TRANSFORMERS. 50.000V -
5.000.000 volts. 520W - 3.000 kilowatts. Arcs - 100 . lllustrat-
ed Construction manual includes: 5 Powerful coil plans (Tube.
Sparkgap). 25 high-voltage high-frequency experiments.
electrical theory. designing procedures. part suppiiers. PLUS
Nikola Tesla's Historical 100.000.000 volt standing-wave
magnifying transmitter. Ball Lightning Production . . . Manua!
$15.00. Information color photo $2.00. B&L Scientific. 215 W.
First St.. Suite 105-47G. Tustin. CA 92680

PROJECTION TV. .. Convert your TV to project 7 Foot pic-
ture. . . Results equal to $2.500 projector . . . Total cost less
than $20.00. PLANS & LENS $16.00. Hiustrated information
FREE. Macrocomcb. Washington Crossing. Pennsylvania
18977. Creditcard orders 24 hours. 215-736-3979.

FM STEREO TRANSMITTER KIT. Range up to '3 mile.
broadcast quality. 30 dB separation. 300 mv input sensitivity.
Tunes 88-108 Mhz, highly stable. 50 out Requires - -15V.
Complete kit 89.95. (213) 506-0415. Free info. STELLA-
TRON. 4942 Whitsett-205. N. Hollywood. CA 91607

PROFESSIONAL LIMITER-COMPRESSOR-EXPANDER
KITS. Pro specs and features. balanced input. adjustable
threshold. slope {1:1 to 100:1). attack and release. Models
from $79 and up. Rack mounting available. Free Info. STEL-
LATRON. 4942, Whitsett-205 N. Hollywood. CA 91607.

CABLE TV DECODER. Super Design. Easy to build. Plan
$8.00. Omicron Laboratory. Box 11034. Knoxville. TN, 37819,

ALARMS

BTJ?GL—AR ERE CA_F{' Finest equlpmen_l'-Sa_ve’ Free Cata-
Iog AAS. 186A Oxmoor Road. Bham AL 35209

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure. Pickering, Stanton. Empire. Grado. Audio
Technica. Osawa. Satin and ADC. Send for free catalog.
LYLE CARTRIDGES. Dept P. Box 69. Kensington Station.
Brooklyn. New York 11218. Toll Free 800-221-0906 9AM -
8PM except Sunday.

WANTED

éOLD. Silver. PIannTm M;r?uvy. Tantalum wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal. Norwood. MA 02062

GOVERNMENT SURPLUS

MANUALS for Govt Surplus radE.- test seI;T scoipes. List

$1 00 (cash). Books. 7218 Roanne Drnve. Washington. D.C. |

20021

JEEPS — $58.00'' - CARS — $35.00" — 700.000 ITEMS!! —
GOVERNMENT SURPLUS!" — Most COMPREHENSIVE DI-
RECTORY AVAILABLE tells how. where to buy!" — YOUR
AREA—$3 —MONEYBACK GUARANTEE! — Surpius In-
formation Services . Department GE-18. Box 99249. San
Francisco. Calitorria 94109.

BUY DIRECT FROM GOVERNMENT! 500.000 items nclud-
ing Jeeps). . .low as 2¢ on dollar' Directory - $2 00 Disposal.
Box 19107-HJ. Washlngton bC 20036

Be an FCC LICE_SED

Electronic Technician

Earn up to $600 a Week & More!

No costly school — The Originat FCC Tests i

Answers exam manual that prepares you at

home for FCC General Radiotelephone License & il

Newly revisad multiple-choice exams cover all §, == -3~ w-iik
'

areas tested on the actual FCC Govt exam! commarnp

No previous experience required. $12.95 post:
paid Moneyback Guarantee PRODUCTIONS

Dept. P P.O. Box 26348, San Francisco, CA 94126

PERSONALS

GADGETS! Gadgets galore! Lasers & more. Catalog $1.65.
Information Plus. Box 1735. Bloomtietd. N.J. 07003.

$25.000.000 DOLLARS FOUND using metal detectors. Build
your own and Save 75%. Free Details. Digatek Corp. Suite
C2. 2723 West Butler Drive, Phoenix. AZ. 85021.

CB - SOLVE IGNI_TION. ALTERNATOR. Etc. Interference in-
expensively. Details $3.00. LL Enterprizes. 65 Dellbrook CT..
O'Fallon. MO. 63366.

PHONICS AUDIO KITS. Straightforward design. audiophile
specifications and inexpensive! Catalog. $1.00 Phonics. Box
55311. Indianapolis, IN. 46205.

SUBSCRIPTION TELEVISION SYSTEMS: SINEWAVE
DECODER: 2300 MHZ MICROWAVE DOWNCON-
VERTER. Best systems available: no internal con-
nections fo TV! Plans $10.00 each: both $15.00.
PARTS, KITS AVAILABLE: MC/VISA accepted on parts
purchases. Send SASE for parts pricing and more
information on these and other unique plans. COL-
LINS ELECTRONICS. Box 6424. San Bernardino, CA
92412.

FREE CATALOG 99 cent kits Parts. Bargains Gaiore! ALL-
KIT. 434 West 4th St.. West Islip. New York 11795,

TUBES
RADIO & T.V. Tubes— 49 cents each. Send for free C;aITg.
Cornell. 4213 Unwversity. San Diego Calif. 92105.

MAKE FRIENDS WORLDWIDE through infernational corre-
spondence. llustrated brochure free. Hermes-Vertag. Box
110660 Z. D-1000 Berlin 11. W. Germany.

CORRESPONDENCE FOR FRIENDSHIP IN PHILIPPINES.
MALAYSIA. Free information. AACC-{PE). Box 1542. Canoga
Park. Calf. 91304.

I;EE\IEQ@D?S?**ENGL.Z\KID — USA. throughicorrespon-
dence. Send age. interests. Free reply Harmony. Box 89PE.
Brooklyn. New York. 11235.

INSTRUCTION

UNIVERSITY DEGREES BY MAIL| BacheIors Mas-
ters, Ph.D.'s. Free revealing details. Counseling.
Box 317-PE10. Tustin. California 92680.

LEARN WHILE ASLEEP! HYPNOTIZE' Astomshmq details,
strange catalog free' Autosuggestion. Box 24-ZD. Olympia.
Washungton 98507.

LEARN ELECTRONIC ORGAN SERVICING at home. . Com-
pletely revised course covers latest models including digital.
LSts. synthesizers. etc. NILES BRYANT SCHOOL. PO Box
20153 Sacramento. CA 95820.

Government Surplus
ELECTRONICS

LOW AS 2¢ ON DOLLAR!
Amplifiers $2 30!! Two-Way Radios $5.40!! Thou
sands of items! Most comprehensive Buyer's
Guide available, tells how, where 1o buy Start

nnu 1080y
[ smmvm

lumn Viceo

TUBES: ‘Oldies™. Latest. Supplies. camponems. schematics
Catalog Free (stamp appreciated). Stenmetz. 7519-PE Ma-
plewood. Hammond. Ind. 46324

TUBES-RECEIVING. Industrial and Semiconductors Factory
Boxed. Free price sheet including TV. Radio and audio parts
Iist. Transleteronic. Inc.. 1365 39th St.. Brooklyn. New York
11218. Telephone' (212) 633-2800 Toll free” 800-221-5802.

HUGE INVENTORY! Thousands of types. Wholesale prices.
FREE CATALOG!' ETCO Electronics. DEPT. 290. Platts-
burgh. NY 12901

g FREE for all Govt Surplus
Sales in your area! Plus—Wholesaie Discount
Source Guide. $9.95 ppd. Moneyback Guarantee

COMMAND HQ:4 . Custom House POB.2634B. San Francisco. CA 94126

2
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MEDICAL ELECTRONICS TECHNOLOGY. home stu study
Troubieshoot medical instruments. WTI. P O Box 124. Pine-
dale. CA 93650.

COLLEGE DEGREES BY SPECIAL EVALUATION of EXIST-
ING Credentials & Job Expenience. Fast. Inexpensive. (614)
863-1791. Guidance. Box 13151-A10. Coiumbus. Ohio
43213

YOU CAN NOW EARN A Bachelor. Master. or Doctoral De-
gree without leaving home. Courses are under faculty guid-
ance. Kensington University. (P.O. Box 2036-M). 512 E. Wil-
son. Glendale. CA 91209.

COLLEGE DEGREES - COURSES - AND DIPLOMAS by
mail Learn how to get an accredited College degree without
leaving home. Inquire. Educom Service. 10315-PE. Woodley
Ave.. #111. Granada Hills. CA 91344,

COLLEGE DEGREES BY MAIL'" .. Bachelors. Masters.
PhDs ... Free Revealing Facts' . . . Marc-PE10, Box 45886.
Tulsa. OK 74145.

RADIO BROADCASTER's Training Program. $29.95. Details
25¢. Centaur Communications. 2509 N. Campbell Ave.. No.
218-E. Tucson. AZ 85719.

FOR INVENTORS

PATENT AND DEVELOP your invention. Registered Patent
Agent and Licensed Professional Engineer. Send for FREE
PATENT INFORMATION every inventor should have. Rich-
ard L. Milier. P E.. 3612-E Woolworth Bullding. New York. NY
10007. (212) 267-5252.

MANUFACTURER SEEKING Patented. Unpatented inven-
tions. Generous royalties. Advantek International. 1100 17th
NW. Washington. DC 20036.

INVENTORS Patent your invention. Free initial consultation.
We are registered by the U.S. Government. VICTOR J. EV-
ANS & CO.. 4637 Eastern Ave.. N.E.. Washington. DC 20018.
Since 1898.

INVENTIONS WANTED
FREE CONSULTATION NO IDEA TDO SMALL

Disclosure registration Potential cash of royalties trom manufacturers seeking new
1deas For free nformation on how o register your 1deas Cail or write

AMERICAN INVENTORS CORP.

59 Interstate Dr. Dept PE
West SprmgheId, MA 01089 (413) 737-5376

Fee Based Service Company

ELECTRONICS Manufacturer seeking new devices or circuits
for production. Shoaf Engineening. P.O. Box 868. Clemmons.
N.C. 27012.

BUSINESS OPPORTUNITIES

;REE CATALOGS. Repair air conditioning. retrigeration.
Tools. supplies. full instructions. Doolin. 2016 Canton, Dallas.
Texas 75201.

MECHANICALLY INCLINED individuals desinng ownership
of Small Electronics Manufacturing Business — without 1n-
vestment. Write: BUSINESSES. 92-K10 Brighton 11th,
Brookiyn. New York 11235,

ERASE DEBTS with little-known law — create wealth!! Details
FREE — Biueprints. No. EE10. LaGrangeville, NY 12540.

BORROW $25.000 OVERNIGHT "~ Any purpose. Keep in-
definitely! Free Reportt Success Research. Box 29070-GJ. in-
dianapols. IN 46229.

FREE BOOK 2042 Unique Proven Enterprises.” Fabulous
unknowns, " second inflation income. Haylings-M. Carlsbad.
CA 92008

ATTENTIONfT V. MEN related fields' HI-PROFIT LUCRA-
TIVE. YOU can rebulld CRT s for $3 to $10 when you own our
patented equipment. Lakeside. 4071 Elston. Chicago. IL
60618. (312) 583-6565.

MAILORDER OPPORTUNITY' Start profitable home busi-
ness without experience or capital. Wnite for free book. case
histories. plus complete detatls. No obligation. Mail Order As-
sociates. Dept 542. Montvale. NJ 07645.

BORROW $30.000 without interest! All eligible. Repay any-
time. Free details. infohouse. Box 1004. PE10. New York. NY
10003

WANT YOUR OWN RADIO STATION? Investment/ex-
perience unnecessary. Free information. Broad-
casting™, Box 130-A10. Paradise. CA 95969.

EP-ARE TIME FORTUNE in Vinyl Repair. Huge demand cre-
ates exceptional profits. We supply everything. Details free.
VIP. 2012 Montrose. Chicago. IL 60618.

MECHANICALLY INCLINED INDIVIDUALS

Assemble electronic devices in your home,
Knowledge. or experience not necessary. Get start-
ed in spare time. Turn your spare or full time into
cash. No investment — Write for free details

ELECTRONIC DEVELOPMENT LAB

Box 1560PE, Pinellas Park, FL 33565
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%700 PER MONTH EARNINGS possible filling out income tax
“orms at home or tax office during tax season. We show you
now Simple, quickly learned. Details mailed free No sales-
men. Hurry. Big demand Federated Tax. 2012 Montrose.
Chicago. IL 60618

PROJECTION TV .. . Make $200.00+ per evening assem-
bling Projectors . .. Easy . . . Results equal to $2.500 projec-
tors . . . Your total cost less than $15.00 — PLANS. LENS &
Dealers Information $14.00 . . _ lllustrated information FREE

. Macrocomcbx. Washington Crossing. Pennsylvama
18977. Creditcard orders 24 hours 215-736-2880.

GUARANTEED INCOME WORKING FROM HOME ' Immed-
ate opportunities! SASE: W- Concepts. PE-1. Box 522. Brook-
lyn. NY 11215

MAKE MONEY WITH YOUR MINI! Earn hundreds with your
minicomputer. locally. For booklet. send S.A.S.E. & $3.00 to:
Douglas Vos. 1145 Alexander. Grand Rapids. MI 49507

IMPORTANT INFORMATION FOR ENGINEERS and techni-
clans seeking career advancement or relocation. AVI. Box
264-PO. Buffalo, NY 14215,

OWN YOUR OWN BUSINESS. SPARE TIME AT HOME!
Rubber Stamp industry needs small manufacturers. We fur-
nish all equipment and know-how! Particulars free! Wnite: BIII.
Room RC-376-KL. 1512 Jarvis, Chicago. IL 60625.

BUMPER STICKER PRINTING DEVICE. Cheap. Simple.
Portable. Free details: Bumper. POB 22791(PE). Tampa. FL
33622.

RUBBER STAMPS

RUBBER STAMPS. BUSINESS CARDS. Many new prod-
ucts. Catalog. Jackson's. E-100. Brownsville Rd.. Mt. Vernon.
lIl. 62864.

BOOKS AND MAGAZINES

[OTTERIES make some people milllonares. so can micro-
computers. New publication shows how. $5.00. NEQO PUB-
LISHING. P.O. Box 1368. L.I.C.. NY 11101.

BUYING Satellte Television Earth Station? you need LEE
ELECTRONICS SATELLITE EARTH STATION REFER-
ENCE MANUAL AND BUYERS GUIDE. Send $18.95 plus
$2.00 handling to LEE. Box 4127. Shawnee Mission. Kansas
66204.

CALCULATOR POWER' Write NOW for free catalogue of cal-
culator related books. Educalc. 27963A Cabot Road. So La-
guna. CA 92677.

HAM-AD-FEST. WA40SR s ELECTRONIC Buy. Sell. Trade
12 Issues. $3.00. 24 issues. $5.00. Dept. PE. Box 973. Mo-
bile. Ala. 36601

PUBLISH YOUR BOOK!' Join our successful authors. Public
ity advertising. beautiful books. All subjects invited. Send for
fact-filled booklet and free manuscript report. Carlton Press.
Dept PEJ 84 Fifth Ave . New York 10011

EMPLOYMENT OPPORTUNITIES

ELECTRONICS AVIONICS EMPLOYMENT OPPORTUNI-
TIES. Report on jobs now open Details FREE. Aviation Em-
ployment Information Service. Box 240E. Northport. New
York 11768

JOBS OVERSEAS - Big money fast. $20.000 to $50.000 plus
per year. Call 716-842-6200. ext. 1740

REPAIRS & SERVICES

HAVING PROBLEMS WITH YOUR DESIGN? We specialize
in providing you with professional technical assistance-by
mail' Send $2.00 for details. Omnitek, Box 50546. Tucson. AR
85745

REAL ESTATE

BIG. FREE FALL CATALOG' Over 2.800 top values coast
to coast! UNITED FARM AGENCY. 612-EP West 47th. Kan-
sas City. MO 64112

HYPNOTISM

FREE Hypnotism. Self-Hypnosis. Steep Learning Catalog'
Drawer H400. Ruidoso. New Mexico 88345

MISCELLANEOUS

MPG INCREASED' Bypass Pollution Devices easily RE-
VERSIBLY!! free detals— Posco GEE10. LaGrangeville. NY
12540.

AUTOMOBILE RE-TUNING For maximized economy Detaiis
free! Techneering. Box 12191DD. Norfolk. VA 23502

CHESTER THE CHIP! The “PET™ IC! Complete story
why he joined the circuits. Caie. feeding instruc-
tions too. Lots of laughs. Only $1.99 while supply
lasts. Maudko . 524 Montana. Havre, MT 59501

MUSICAL INSTRUMENTS

MUSICAL INSTRUMENTS HOT LINE! Incredible prices
Amps. PA gear. All instruments Huge selection. Sam Ash.
established 1924 800-645-3518 NY3:(212) 347-7757

MOTION PICTURE/VIDEO

VIDEQOTAPES - 8MM 16MM MOVIES. TWO 72 page cata-
logs $1 00. Both $1 50 Reeimages Box 137-PE. Monroe.
Connecticut 06468

RECORDS & TAPES

RECORDS — TAPES' Discounts to 73% All labels: no pur-
chase obligations: newsletter: discount dividend cerificates
100° guarantees Free detals. Discount Music Club. 650
Main St. Dept 5-1081. New Rochelie. NY 10801

DISCOUNT VIDEO TAPES. Movies. accessories. lowest
prices. Free price ist VTR. Box 234. Herald. CA. 95638
OLD RADIO PROGRAMS on tape catalog — $2, Refundable

with order. PAST TIMES. P O Box-3-108. South Attleboro.
MA 02703.

DO-IT-YOURSELF

PRINTED CIRCUIT Boards with running water!
Technological breakthrough. Precise reproduction.
Ideal for beginners. Free info. COVAL. Dept. PE10.
2706 Kirby. Champaign IL 61&20.

WELDING ALUMINUM? It's easy with the LUMIWELD Pro
cess Designed for Do-lt-Yourselfers  Joins Aluminum to
Copper. No special skills or expensive equipment. Money-
back guarantee. For details: Send S.A.S.E. Dept PE . ALU-
MISMITHS Inc.. P.O.B. 517. DelLand. FL 32720 Featured in
Pop Sci. March. 1980.

Popular Electronics
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BACK ISSUES

AVAILABLE...

/\

If you've missed any of the previously
published issues of Papular Electronics
Magazine a wide selection is still
available. Copies may be ordered for
issues published during the past 12
months. In the event a particular 1ssue
ordered is out of print your payment
will be returned promptly.

Order by mailing $3.00 per copy (postage
3 & handling included) to Popular Electronics,
i P.0. Box 278, Pratt Station, Brooklyn, N.Y.

(Qutside U.S.A. copies are $4.00 each.)

Please be sure to enclose payment and
identify the specific issues you wish
to receive
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Personal Electronics News

DEREGULATION OF VITS (vertical interval test signals) is strongly supported by the National
Association of Broadcasters. Commenting on a Federal Communications Commission pro-
posal to eliminate VITS requirements for remotely controlled television operations, the NAB
noted that “with the advent of new video technologies, such as closed captioning for the
hearing impaired, teletext, videotext . . . the vertical interval has become a very valuable
spectrum resource.” In addition, the association said that it had endorsed ABC’s 1977 proposal
to modify VITS requirements and congratulated the comnmission for a proposal that goes
beyond the original request.

EXIT SIGNS THAT TALK are being produced by Exit-Us of Easton, Conn. Built around micro-
processors programmed o detect ernergency conditions, the signs deliver appropriate
“spoken’ messages according to a preplanned system of priorities. For example, a “fire . . . exit
this way” message takes priority over a “power failure” message, and a “danger .. .this exit
unsafe” message would take priority over both. Speech synthesis techniques are used to
produce the messages, but the audio portion of the signs can also be connected into a public
address system.

N, > T T_~ SOLAR POWER FOR SAILING VESSELS is available
Y " = % from AEG-Telefunken Corp., Systems Technology
| = Division (Rte. R2-Orr Drive, Somerville, N.J. 08876).
P - Capable of providing electric power for recreational

) N sailing Hboats even when the auxiliary engine and
generator are seldom used, the system consists of
solar generator modules (designed to withstand the

%‘“—h* — effects of salt water), a charge regulator, and mounting
& l_t. S { { « E hardware. The modules are rated to charge a 12-volt
s 3 - "q" =5 5 battery, and the smallest one delivers a maximum of
T ——" '_- B 10 watts in full sunlight. For larger energy demands,
7)"'_"“'“‘- several of the modules can be connected in parallel.

“THE BOOK*“ FROM ATARI, a guide to servicing and operating the company’s coin-operated
video games, is now available. Pegged at a U.S. price of $39.00, the book can be ordered from
Atari’s authorized distributors or the customer service department. In addition to an eight-
Ppage glossary of electronic terms, the 186-page illustrated guide contains information on
general troubleshooting, display monitor repair, and printed-circuit components.

THREE-DIMENSIONAL TV is being transmitted experimentally by Visions and Multivisions,
the HBO affiliate in Alaska. Existing three-dimensional films are transferred to video tape
using a process developed by 3D Video Corp. of North Hollywood, CA. Viewers watching on a
color set and wearing special glasses (distributed in the Anchorage area by Carrs-Pay Less
Stores) will see a three-dimensional picture. The initial transmission, which took place early
last summer, was expected to reach more than 12,000 households. Home Box Office is re-
portedly observing this experiment carefully, with an eye to expanding the service if there is
sufficient viewer demand.

VIDEO IN-FLIGHT “MAGAZINES” are featured on selected wide-body flights of American Air-
lines. In an arrangement that started early last summer with CBS News, American will offer
two 30-minute news magazines, “Eye on Science” with Charles Kuralt and “Magazine of the
Air” with Douglas Edwards. The former will focus on health, technology, and the world of
nature, while the latter will include feature stories concerning people and events that are
rarely in the headlines.

COLLEGE INFORMATION BY COMPUTER is now a reality, as The College Board, an association
of over 8,500 secondary schools, colleges, and educational associations, is providing service
via the CompuServe Information Service. With access to a personal computer and terminal
(plus a modem and telephone line), one can receive information on choosing a college,
availability of financial assistance, and preparation for the Scholastic Aptitude Test. Cost of the
service is $5 per hour weekdays. Weekday daytime access is also possible.

POPULAR ELECTROMICS
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Meet HP Series 80:

Hewlett-Packards new one-on-one
computing systems for professionals.

T aamn

w' L tam,,
erig, p
Neemin ool ’:::"/.\ms
e

HP Series 80 Personal Computers for Protessionals: FIP-85 ($3250*) and HP-83 (82250%) specifications:
16K RAM expands 1o 32K. 32K ROM expands to 80K; CRT with integrated graphics: {HP-85 only; built-in
thermal printer, cassetie tape unit). Software includes VisiCalc PLUS. Information Management, Graphics
Presentations, Surveying, Data Communications (Fall ‘81), Statistics, Regression Analysis, Math, Linear
Programmiung, Wavetorm & Circuit Analaysis, BASIC Training. HP peripherals include flexible disc drives.
printers and plotters. VisiCalc™ is a trademark of Personal Software, Inc.

*Suggested retail price excluding applicable state and local taxes — Continental U.S.A.. Alaska & Hawaii.

GIRGLENO, 30/0N EREEINEOBMATION CARD

‘Together, You can Analyze Technical
Problems and Evaluate Solutions.
Rapidly and Accurately.

HP Series 80 personal computing
systems provide the technical solutions
you require. Quickly! Easily! Inexpen-
sively! Analysis techniques that were
formerly difficult and often impossible
become part of your everyday work
routine. You can evaluate functional
behavior, select variable alternatives.
perform cost analysis...and more. . .all
with greater accuracy and using more
variables than you thought possible.

Series 80, VisiCalc™ PLUS
And You

HP’s VisiCalc PLUS is a major new
software tool. It's an electronic worksheet
that instantly recalculates results as you
change the variables. You ask the what-if
questions and immediately see their
effects on your solution. No program-
ming is necessary...you can become
proficient with VisiCalc PLUS in a few
hours...and then watch your horizons
broaden. VisiCalc PLUS features many
powerful functions including statistical
analysis tools and the entire HP Series 80
BASIC math set. Plus graphics! Create
professional presentations with curve-fitting
plots, stacked or clustered bar graphs,
exploded pie charts and line graphs. all in
up to four colors, on paper or transparencies.

ONLY FROM
HEWLETT-PACKARD

HP Series 80 personal computing
systems are part of a forty-year tradition
of electronic products built to uncompro-
mising standards of excellence. Addi
tionally. HP Series 80 products are serviced
by HP technicians and on-site service
contracts are now available. We urge you
to judge tor yourself with a hands-on.
one-on-one demonstration at your HP
dealer. For locations. call TOLL-FREE
800-547-3400, Dept. 254B. except
Alaska/Hawaii. In Oregon call 758-1010.
Or write Hewlett-Packard, Corvallis.
Oregon 97330, Dept. 254B.

K

611/04

HEWLETT
PACKARD
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IN LESS THAN 30 SECONDS...

Safe record care is easy with the D4, System.  The Discwasher D4 Record Care System. It’s
In less than 30 seconds, you can remove worth the little time ittakes ... anditdoesn’t
harmful microdust and other debristhatcan  take long to discover it works.

cause permanent damage to your favorite

recordings. Studies prove it.

@
But if scientific studies mean nothingtoyou, d’SCWGSher®

let the sound prove that D4 works. It's dirt PRODUCTS TO CARE FOR YOUR MUSIC
free and static free Sound e dearly better 1407 North Providence Road, Columbia, MO 65201 USA
sound. A DIVISION OF JENSEN  an ESMARK Company

GIBGLENQ, 55 ON FREE i%‘ﬁ?ﬁt%?v%%%ﬁ L
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