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Reddy China improves his vision with 
an Apple. 

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

But when 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. . 

His Apple can handle -;, 
formulas with up to 80 vari .fi ', 

ables and test parameters on " 

250 different optical glasses. 
He can even use BASIC, FORTRAN, 

Pascal and Assembly languages. 
And Apple's 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 II. 
Up to 128K RAM in our new Apple III. And 
there's a whole family of compatible peripherals, 
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. 

It'll change the way you see things. 

The personal computer. Y ppia 

AVA 

For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 
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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 

22 Megohm 
Input Impedance 

12,000 Hour Continuoús 
Battery Life 

Insta -Ohms` Visual 
Continuity Indicator --I 

In. -Circuit Resistance 
Measurement - 

2012 Low Resistance 
with'Zero Adjustment 

Audible Continuity 
On -Off Switch 

True RMS Select Switch 
for ac only or ac+dc 

_ 
4:1141-ce-.,-"""----_ 

In -Circuit Diode 
.Transistor Test Function 

1 

4 

10 Amp ac/dc 

1500 Vdc/1000Vrms 
Overload and 
440 Vdc/Vrms Resistance 

Temperature Probe Input- . 

(-20°C to +1265°C) 

Introducing 
TM 

DMM. Never has it b 
so easy t do so much f 

so little, The TECH 360 is available 
for just $289 (U.S. only), including 
batteries. The companion TECH 

quickly, with audible and visible 350 (without RMS and temperature 
indications. Measure up to 10 amps measuring capability) is priced 
without adding special adaptors. at $229. 
All with 0.1% basic Vdc accuracy. For information on the com- 
12,000 hour battery life plete line of Beckman DMMs and 

Designed for ultimate ease of accessories, call your local distrib- 
operation, the TECH 360 delivers utor today. For the one nearest you 
12,000 hours continuous service (up call: (714) 993-8803 or write 
to 4 years of normal use) from stan- Beckman Instruments, Inc., Electro- 
dard heavy-duty batteries. You'll Products Group, 210 South Ranger 
never have to search for power out- Street, Brea, California 92621. 
lets or contend with ground loop 

1-- ili- --- errors. The expense of rechargeable -`M=" 
battery packs 
is eliminated. 
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Convenient storage and nultiple viewing angles 
are featured in the new :ine of Beckman bench/ 
portable DMMs. BECKMAN 
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TWELVE STRONG 
HEATH/ZE ITH YOUR 

Pick a strong partner 
A computer purchase is the beginning of a long term 
partnership between you and the peóple you buy from. 
Your ongoing need for software and accessories re- 
quires a partner who will stand by you with a growing 
line df'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 51/4 -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 14 Line 
Printer, priced as low as $495. Other 

printer brands are on display, 
including high- 

speed, typewriter-owd 
quality printers. .o 

Sri 
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. 

5. Operating Systems 
Three versatile systems give you the capability to per- 
form your specific tasks. 
CPIM 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. 

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. 

7. Disk Systems 
The 8 -inch Heath/Zenith 47 
Dual Disk System adds over 2 
megabytes of storage to your 

89 Computer. Diskettes are 
standard IBM 3740 format, double -sided, 

{ double -density. 
The 51/4 -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. 

8. Self -Study Courses 
Learn at your own pace 
with Programming 
Courses that teach you 
to write and run your own 
programs in Assembly, 
BASIC, Pascaiior 
COBOL. 
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 
for easy, step-by- 
step learning. 

All Heath/Zenith 
Computer Products 
are available completely 
assembled and tested for 
commercial use. Orin easy - 
to -build, money -saving kits. 
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REASONS TO MAKE 
COMPUTE PARTNER 

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 
Your Heath kit Electronic Center has the 

latest in modems, black -and -white arid 
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 for in a strong partner. And 
with Heath/Zenith you get it all under 

one roof. 

5 

-!'i-. y. All at your 
Heathkit Electronic 
Center 
Pick the store nearest you 
from the list at right. And 
stop in today for a 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, MI 49022. 

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 
330 E. 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 
4-705 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 

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.I. NY 
15 Jericho Turnpike 
516-334-8181 

ROCHESTER, NY 
937 Jefferson Rd. 
716-424-2560 

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, OK 
2727 Northwest 
Expressway 
405-848-7593 
FRAZER, PA 

630 Lancaster Pike 
(Rt. 30) 
215-647-5555 
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 Blvd. 
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 

INDIANAPOLIS, IN N. WHITE PLAINS, NY 
2112 E. 62nd St. 7 Reservoir Rd. 
317-257-4321 914-761-7690 
Prices and specifications subject to change without notice. 

HEATH/ZENITH 

Your strong partner 

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

2/4 
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 
as rare 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 Shák's $399' TRS80 
Color Computer is 
People O Take Their Fun 
Slrícously! 

`;The TRS-80 Color Computer ís the 
affordable computer that doubles as an 
action -packed- electronic games 
Machine! Just attach to any colar TV-pr 
use the $399 TRS-80 Vídeo Receiver 

,;; shown -'and plug ín an Instant -loading 
Program ' ® (sold separately) to blast 
invaders from other galaxies, conquer 
dinosaurs from a prehistoric world, pol- 
ísh up your chess game, or maintain the 

; family budget.: Each game features vivid 
' F color graphics and action -packed sound 

effects. Or write your own programs ín 
color BASIC - our outstanding tutorial 

?-'manual makes ít easy.: Expand your sys- 
:tem to include a more powerful 
BASIC,. more memory (4K RAM is 
standard), joysticks, a printer, 

modem, and disk or 
. cassette storage - 

anytime! e 

Stop by your nearest Radio 
Shack and let us demonstrate how 
fun ccmputing 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-8 D catalog: Radio Shack, Dept. 82- 
A-86. 1300 One Tandy Center, Fort 
Worth. TX 76102. 
'Retail prices may vary at individual stores and dealers. 
Some items require special order. 

AP. 

am. 

49 The bígges: name in I ',Tie computersu 
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Lea g 
electro. 'cs 
is no picnic. 
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At any level it 
takes work and 
a few sacrifices. 
But th CIE, 
it's worth it. 
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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 thát 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 
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I MAIL TODAY! 

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. 

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

Pattern shown on 

oscilloscope screen 

is simulated. 

Cleveland Institute of Electronics, Inc. PE -48 

1776 East 17th Street, Cleveland, Ohio 44114 

YES...1 want to learn from the specialists in electronics-CIE. Send me my FREE 
CIE school catalog...including details about the Associate Degree program...plus my 
FREE package of home study information. 

Print Name 

Address Apt 

City 

State Zip 

Age Phone (area code) 

Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 
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Additional information on new products 
covered in this section 'is available from the 
manufacturers. Either circle the item's code 
number on the Free Information Card 
or write to the manufacturer at the 

address given. 

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 
1/4 -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. Iso- 
lation from the supporting mast is 20 dB. 
$49.95. 
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Desolder Pump 

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

Tape Splicing Kit 

A self -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, cassette 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. 
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The new DP -1 desolder pump from. OK 
Machine and Tool Corp. features all - 
metal construction and compact size for 
orie-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. 
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tening area., Model 801-A 'plugs directly 
into most car stereo systems thatincorpo- 
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 imp. Specifications: input impedance, 
25 k12; 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, 43/4"W x 51/4"D x 2"H. Bracket 
or velcro mounted. $149.95 
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Direct -Drive Turntable 

The HT -500 from Hitachi features the 
Unitorque motor, which is 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. 
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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 I- or 
2 -stop bits with odd, even, or no parity. 
Dimensions are 1.5" x 5.5" x 9.6". 
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(Continued on page 14) 
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"Our reputation rests on 
digits, decimal points, and details. 

We wouldn't trust them to anything less 
than Scotch Brand Data Cartridges:' 
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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. 

OCTOBER 1981 
CIRCLE NO.56 ON FREE INFORMATION CARD 
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new products 

Two -Way Floor -Standing 
Speaker 

The SI I 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 S I 1 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; driver power (per 
channel), 15 min./75 max. Dimensions 
are 281/4"H x 113/4"W x 103/4"D. Housed 
in oak cabinets, fully assembled units have 
a suggested retail price of $189 each. 
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"Cone of Light" 
Logic Probe 

1 

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 

Tuneful Car Horn 

The Hcathkit 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. 
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Multifeature Phone 

The Intelli-Phone from Universal Securi- 
ty Instruments, Inc., Model Tel -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. 
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Logic -Switched 
Preamplifier 

--- 
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J 
The SAE P101 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- 

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. 
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Hollow -Coil CB Antenna 

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 1 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. 
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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 
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BETWEEN ATARI®COMPUTERS AND ALL OTHERS. 
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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- , 
ed to carry out the demands 
of your program. 

That's a quality you just don'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...which is 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 Assembler Editor car- 
tridge indispensable for 
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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 
:asks. And you can take full'advantage of 

this capability which is designed 
for easy programming. 

Change. ATARI Personal Computers have 
been designed to make change and expan- 

sion easy. The ATARI computer has a modu- 
lar operating system* that can be easily 

replaced as new technology develops. If you 
neei 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 learn 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. 

Computers for people: 
©1981 Atari, Inc. © A Warner Communications Company 
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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 

DO 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 
Astrology 
Income Tax 
Speed Reading 
Personality Test 

Test Your Typing Speed 
Finances & Investments 
Biorythm 
Energy Efficiency 
Antenna Design 

Statistical Analysis Letter Writing 
Logic Circuit Analysis Recipe Index/Calculator 
Carpenter and Mechanic's Helper 
General Purpose Clock Timer 

"OTHER MYSTERIES" 
VOLUME III 
by Dennis Kitsz 

Call now and place your order for this new 
book, "THE CUSTOM TRS-80TH & OTHER 
MYSTERIES", from IJG, 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, real-time clocklcalender, 
music synthesis, ROM/RAM additions and 
more! 

THE CUSTOM TRS-80TH $29.00 
CALL FOR AVAILABILITY 

MICROPARAPHERNALIA 
NEWDOS by APPARAT 

NEWDOS/80 by Apparat $149.95 
NEWDOS+ to 

NEWDOS/80 UPGRADE CALL 
NEWDOS+ with ALL UTILITIES 

35 -track $69.95 
40 -track $79.95 

BOOKS 
TRS-80TM DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFTTM 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 -I, AIDS -III, CALLS -III, 

CALCS-IV, MERGE -III are 
trademarks of MTC. 

c 1981 by Metatechnologies 
Corporation, Inc. 

Let your TRS-80'M 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 II, Model I. 

REMASSEM-1 $69.95 
FOR DISK SYSTEMS $74.95 

Let Your TRS-80'M Teach You 

ASSEMBLY LANGUAGE 
DISK I/O 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 I/O techniques, and sequential and random 
file access methods and routines. 

REMDISK-1 $29.95 

Let Your TRS-80TH Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. 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, retresh, executability and exclusivity 
of all 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 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

Products damaged in 
transit -will be exchanged. 

PRICES IN EFFECT 
October 1, 1981 THRU 

October 31, 1981, 
Prices, Specifications, 

and Offerings subject to 
change without notice. 

8110 

Single Sided, Soft -Sectored 51/4 -inch, 

(for TRS-80TM) Mini -floppy 

DISKETTES 
$2115.1. 

PLAIN JANETM 
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 $ 21.95 
10 boxes of 10 .... (each box)$21.50 

PLAIN JANETM (J/(/ 
Introducing MTC's premium generic 
diskette. Single -Sided, Soft -Sectored, 
DOUBLE -DENSITY, 511 -inch diskettes with 
reinforcing HUB -RINGS. Individually 100% 
ERROR -FREE certified. Invest in GOLD! 
PLAIN JANETM ':.././ $25.95 

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 ISO standards. 
VERBATIM DATALIFETM DISKETTES 
5/ -inch (box of 10) 

MD525-01 $26.95 
10 boxes of 10 . (each box)$25.95 

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

`RINGS' & 
THINGS 

HUB RING KIT for 51/4" disks $10.95 
HUB RING KIT for 8" disks $12.95 
REFILLS (50 Hub Rings) $ 5.95 
CLEANING KIT for 51/4" drives $24.95 
51/4 -inch diskette case $3.50 
8 -inch diskette case $3.95 
5 1/4 -inch File Box for 

50 diskettes $ 24.95 
8 inch File Box for 

50 diskettes $29.95 

WE ACCEPT 
VISA 
MASTER CHARGE 
CHECKS 
MONEY ORDERS 
C.O.D. 

Add $3.00 for shipping 
& handling 

53.00 EXTRA for. C.O.D. 
Ohio residents add 61/2% 
sales tax. 

CIRCLE NO.68 ON FREE INFORMATION CARD 



_new products 

140,14 dB of noise reduction is claimed. 
Weight, with headphones and without 
batteries, is 121/6 oz. Price without FM 
tuner pack, $139.95. 
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~G 
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. 
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mom 
Soldering Station for 
Miniature Circuits 

Wahl's new Model 7230 is designed for 
fine, heat -sensitive work. The 6 -watt iron 
weighs 1/4 oz, and has 14 interchangeable 
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. 

TheADC RealTime 
Spectrum. Analyzer 

clearly indicates 
what you should 

evaluate. 

No matter how 
fine tuned your 
ea: might be, it . ^,, 
takcs the elec- 
trcnic -Drecision - 
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. 
With its built-in pink noise 

genera nor (so no oútside source 
is seeded.). and calibrated micro- 
phone, our full -octave SA -1 
actually provides a visual 

*So.d-Shaper is a registered trademark 
arA.di. Dy amiss Corporation. 
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tation of the 
changing spec- 
trum through a 
a series of 132 - 

LED displays. 
The peak hold button freezes the 
reading so you can adjust your 
equalizer to the frequency re- 
sponse you Want. 

The SA -1; when teamed with 
any one of our Sound Shapers 
equalizers, completes your sound 
oiczure by offering you -total con- 

trol. And clearly, that's what 
> custom-talored sound is \ . all about. 

Real Time 
Spectrum Analyzer 
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Sound thinking has moved us even further ahead. 
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The dbx 20/20 
Computerized Equalizér/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 (ás- 
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 
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dbx 20/20 

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

The dbx 20/20 measures 19" W x121/4" 
D x 5I/4" 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 
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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 
¡n 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 

111I( EOUnIIZAY1ON 9Pl 

1 

111111 1~ 
KV v 

F1110. noLMICIn 

" Mil Ilia' 
RTA .01013K 

^gall ION 

18 



audio 
3 ',,. 

__ -_.. .... 

315 125 

A RANOE 

FREQUENCY 0 -or 

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 ± I 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 

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 
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 limit. 

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

POWER: A pushbutton switch 
MIC: A 114 -inch phone jack for the electret 

microphone furnished 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: Allows 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, 
or steps it automatically while it is held 
in. The center scale SPL value at the 
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. 

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 recalled 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_ 

RearPanel: 
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 (3'4 -amp AGC). rt 

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

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 HFR CURVE button' to 
introduce a fixed rolloff extending up- 
ward from 2 kHz. 

The RTA 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 RTA display is 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 MIC supplies the input, the 
center corresponds to the sound pressure 
level (SPL) at the microphone. 

The comprehensive instruction manu- 
al does not mention 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 1 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 kHz 
and - 52 dB at 20 kHz. 

Most of our evaluation of the dbx 
20/20 was done by using it to equalize 
various loudspeakers. 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 adparent 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 
of these 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 stainless 
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. 

MW9Zza 
3275 North "B" Avenue 

Kissimmee, Florida 32741 
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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 II 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 

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 constraints. 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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The Problem of Video Camera Compatibility 

IN 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 1/4" 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 I 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 I took a GE portable 
recorder that I'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 

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 tine 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. 

By Ivan 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. I haven't heard of anyone ac- 
tually blowing a camera or recorder 
through a pin mismatch, but I 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, II. 60639), RMS 
Electronics (50 Antin PI., Bronx, NY 
10462), Comprehensive, and Total Vid- 
eo Supply (9060 Clairemont Mesa 
Blvd., San Diego, CA 92123). 

i 
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The 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 
easily be expanded as the builder/user 
requires. Through the addition of other 
low-cost kits, the Explorer/85 can be 
exphnded 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 131/4" x 103/4" 
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 I/O ports. The 8085 operates 
at 6.144 MHz. Other hardware includes 
a programmable I4 -bit binary counter/ 

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 F000) in- 
cludes tape LOAD/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 (I to 255 char- 
acters/line). Also included is a chan- 
nelized I/O routine with 8 -bit parallel 
output for a high-speed printer, and a 

serial console I/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 

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 5 -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. 
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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 -I/O Board can 
handle up to. four 8" drives, uses a 
1771A controller, and has an IBM-com- 
patible data separator, two serial I/O 
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. 

Software is Microsoft BASIC 
($64.95) which requires Level -B and 
12K of RAM, or the BASIC comes in 
ROM ($99.95) 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 use at our 
computer club. As users of this woro- 
processing software know, it really exer- 
cises the disk drives. The Explorer per- 
formed well, with typical Z-80 exect_- 
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 to 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 r "E 
RECORDER FOR A 'S PROBABLY 

YOUR MICROPHONE'S FAULTS 

o 
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. P"10 ) (UR9' ©1981 Sony Corp. of America. 
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Is your tape recorder delivering something less than 
scintillating sound? 

The simple truth is that all you may need to make it 
better is a better microphone. 

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. 
m.,-,1, Both come with Sony Unimatchtm plugs that 

allow them to be used with any kind of recorder, ,,.;f 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 
be good for our tape re- ,------ 

corder sales. 
But it should do won- 

ders for your recordings. 
SONY® 

Professional Audio iF-99T 
I 
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Bearcat 21 OXL 
Super Scanner 

aP 

Look what you get with the 
Bearcat 210 XL Exciting. new 
spaceage styling. No -crystal. 
pushbutton tuning. 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. 

i 'TAKE IT FROM A 
SMART OPERATOW 

BEARCAT 210XL 
SCANNER 

$229. 

THE LOWEST PRICED, 

FULL -FEATURE, 

SCANNER EV 

T NO-CRYER.STAL 

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 

OPERATOR: 

!,s 
$189. 

BEARíAT.160 
SCANNER 

.. 
fo 

Electra Company 
Damon of Masco Corp 01 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. 

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. (3131994-4444 
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computers 
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 

1.4 

.E.?: 
; r», 
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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. Vol. 
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 

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 -I00 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 I/O 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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Sweeten Your Apple 

IF YOU have an Apple II Plus and are 
anxious to sweeten it up a bit, here 

are some items to consider. 
I. Hardware 

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 (8x 18 matrix) and can support as 
many as 233 characters per line in the 
compressed -character mode. 

The standard MX -I00 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 - 

By Carl Warren 

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

The Micro Mark l / 
card reader from 

True Data Corp. 
is a low-cost 

($900) alternative 
to volume 

data collection. 

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 prototyping/ 
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 

IS YOUR MICROPHONE 
RESPONSIBLE FOR i N4 ° NING 

YOUR ; EUR S US? 
Is your talent still undiscovered? 

f 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 he plugged into any kind of amplifier, 
recorder or sound system. 

, 
And both will reproduce your music clearly 

and cleanly -exactly the way booking agents, 

7 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 sign your act, don't f, blame us. 
A lot of people f. 

didn't appreciate - °' 
Beethoven when he 

. 

V 

started out either. 

SONY® 
Professional Audio 

© 1981 Sony Corp. of America. 
9 W. 57th St., New York. N\ 10019. 

Sony is a registered 
trademark of the Sony Corp. 
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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 TIand time to play. 

System capability can be easily ex- 
tended by attaching Microsoft's Z-80 
Softcard and adding memory with 
RAMcard. 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, 
the Epson Mx -100 

dot-matrix printer 
comes standard 

with raster graphics 
and almost letter - 

quality printing. 

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. 

II. 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 Haves 
board, a wide range of video display 
boards, and several printer interfaces. 

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

,i 

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 
Siléntype 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 aheád 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 ShermanWay, 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 Pullman 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 
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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 basically 
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. 

SONYANNOUNCESA 
MICROPHONE FOR PEOPLE WHO 

TALKING INTO MICROPHONES. 

.14 

5 

Are you self-conscious about talking into microphones? 
Then maybe you should consider using a microphone you won't be 

conscious of: 
The Sony "Tie -Tac" microphone. 
It's small. Ar-d inconspicuous. And clips right on your tie, blouse or 

lapel. But while it may be unseen, you 
l 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. tt,., 444.44 

For more information about the 
"Tie-Tac"mic, see a Sony dealer. 

After all, a micro- 
phone should help your com- 
munication. soN 

Not get in the way of it. 
1 SONY® 

Professional Audio 
© 1951 Sony Corp. of America, 9 W. 57th St., 

New York. New York 10019. Sony is a registered 
trademark of the Sony Corp. 
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/CI 
By Leslie Solomon 

Senior Technical Editor 

Hardware 

Small Terminal. The LEX-21 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 81/2" X 11" X 2 3/4", 
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 connector 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 51/4" system features micro 
stepping.. Transfer rate is 5 megabits/s 
and it uses the ST506 or SA 1000 inter- 
face. MTBF is claimed at 10,000 power - 
on hours. Error rates are soft: 1 in 1010 
bits read; hard: 1 in 1012 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 communications 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 

Single Conversion 
Preassembled 

LNA $695 

120° Preassembled 

All Microwave Components Preassembled 

The First Complete Satellite Kit 
$2895 $1895 

Parabolic System Spherical System 

4 Panel Parabolic 
Motorization available 

$1595 

DOWNLINK 

For Order 
Information Contact: 

Downlink, Inc. 
30 Park Street 

Putnam, CT 06260 
(203) 928.7731 

12' Spherical Kit 
Also available in 8' & 10' models 

$600 
CIRCLE NO.22 ON FREE INFORMATION CARD 

SS5O 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- 
sibn (socketed for 64K) is $994.56. Ad- 
dress: Gimix Inc., 1337 West 37th Pl., 
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 - 

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 

I graphics, a paper -out switch, top of 
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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., I 

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 (1/2" diameter) 
industrial -quality pushbutton within a 
4" x 2" x I" metal case that matches the 
Apple. A 5 -foot cable forms the inter- 
connect. $39.95. The Super Joy Stick 
provides linear control to 1/lo 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-8O Remote Control. The Plug 
'n Power Controller (26-1182) connects 
to the cassette output of any TRS-80 
Model I, Model IlI, 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 

r=1:11--~ 
I 

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. 15 -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 Sháck 
Stores and Computer Centers. 

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

How to get 50% more 
sound without 

turning up the volume. 
There's a whole range of sound in a 

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 20 dB. 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 hot only with your records, but 
also with tapes and FM broadcasts. 

Visit your authorized dbx retailer for 
a demonstration 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. 

b° DX 
Making good sound better 

CIRCLE NO. 14 ON FREE INFORMATION CARD 

1 

Í Í Í Í Í '`<` w l l l IM 
. . v C < Q S 

M,oOYIWuwCPUVuXPAMO.O 

is 
OCTOBER 1981 

119001166 



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' et ! 

exciting catalog several 

times a year. We offer: 

Penny Sales, Free 

O'11 ;S<° á 

g- t0 5 
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- 

ucts, Semiconductors, and much, much more! 

Take advantage of our 25 years as America's 

foremost Supplier.of discount electronics. 

RUSH ME YOUR FREE DISCOUNTCATALOG! 

NAME 

ADDRESS 

CITY 

STATE: ZIP 

CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 
P.O. BOX 942, PO -10 

\S. LYNNFIELD, MA. 01940 (617) 245- 3828 , 

CIRCLE NO. 4 ON FREE INFORMATION CARD 

NEW INDOOR 
ACTIVE 

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

Rivals long 
wires 

ot, 

nn , 

$7995 .00 
. 

.. , 
t+ s4 f ll 

shipping) . 

MFJ-1020 NEW INDOOR ACTIVE ANTENNA 

on your desk ready to listen to the world. 
can often exceed, reception of outside 

intermod, provides RF selectivity, 
ces noise outside tuned band. Also use as 

for external antenna. Covers 300 

antenna. Controls: Tune, Band Selector, 
. 

ono jack for external ant. 6x2x6 inches. 
VDC or 9 V battery for portable use. 

VAC with optinnal AC adapter, $7.95. 
Order from MFJ and try it. If not delighted, 

within 30 days for refund (less shipping). 
One year unconditional guarantee. 
Order yours today. Call toll free 800.647.1800. 

sits 
Rivals. 
long wire. Unique Tuned Active Antenna mini- 
mizes re- 

duces 
preselector 
KHz to 30 MHz in true bands. Adjustable tele- 
scoping 

Gain, On-Off/Bypass. LED. FET, bipolar circuitry 
= Ph 

9-12 
110 

return 

Charge VISA, MC. Or mail check, money order. 

CALL TOLL FREE ... 800-647-1800 

MFJ Enterprises, Inc. 
BOX 494, MISS. STATE, MS 39762 

CIRCLE NO. 6 ON FREE INFORMATION CARD 

ø;lfltInIo'sh 
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. 

rlttttttt 

O O ° O :O 

SEND 

TODAY! 

o: 

IMcIntosh Laboratory, Inc. 
East Side Station P.O. Box 96 

.1 Binghamton, N.Y. 13904 

PE 
I 

NAME 

ADDRESS 

CITY STATE ZIP 

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. 

ornputex 

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 

Apple 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 Ian- 
.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). 

CIRCLE NO. 5 ON FREE INFORMATION CARD POPULAR ELECTRONICS 
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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, GOTO5 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 II 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 
11/4K 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, Northbr000k, IL 
60062 (Tel: 312-564-5060). 

TRS-80 Assembly Language. PDS is an assembly lan- 
guage development system running under TRSDOS for the 
Model III. 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 91 107 (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. EB010 AND 
EB080 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). 

TRS8O Medical Office. The Medical Office System (26- 
1568) is designed for the TRS-80 Model I and Model III with 
printer and disk. The software can store up to 3960 (Model I) 
or 4200 (Model III) 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. 

FOR ONLY $129.95 Learn Computing 
From The Ground Up 

k. 

Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, Tex( Edi- 
tor/Assembler, Nerd Processor, 
Floppy Disks and more. 

EXPLORER/85 
I Jere s the low cost way to team the fundamentals of writ - 
outing, the all-important basics you'll need more and 
mom as you advance in computer skills For just 5179.95 
you get the advanced -design Explorer/85 motherboard, 
with all the features you need to learn how to write and 
use programs. -And it can grow into a system that is a 

match for any personal computer on the market. Look at 

these features: 8085 Central Processing Unit the 
microprocessor "heart" of the Explorer/85. (loin the 
millions who will buy and use the 8888/8085 this year 
alonelf... Four 8-1,11 p)as one &hit inpul/aulput ports Dom 
which you can input and output your programs, as well as 

control exterior swatches. relays. lights. etc. . a ca-nette 
interface that lela you store and reload programs you've 
learned to write ... deluxe 2,000 byte operaning 
system/monitor makes it easy to learn computing in 
several important ways: It allows simpler, faster writ- 
ing and entering of programs B permits access by you 
to all parts of the system so you can check on the status of 
any point in the program II allow, tracing each pm. 
gram step by step, with provision for displaying all the 
contents of the CPU (registers. flags, etc) ... and It 
oeº much more! 

You gel all this in the starling level (Level A) d the 
Explorer/85 for only 3(29.95. Incredible! To use. just 
plug y ue BVDC power supply and terminal or 
keyboard/Lis lay - if you dori t have them, see our 
special offers helnw. 

Level A computer kit (Terminal Verson) ... S1.9.95 
plus 53 P&L' 

Level A kit (Mes Keypad/Display Version)... 5L51.96 
plus 53 Pal.' 
LEVEL B - This "building black" converts the mother- 
board Into a two -slot S100 bus (industry standard) com- 
puler. Now you can plug in any of the hundreds of 5100 
cards available 
O Level B kit ...549.95 plus 52 P61 

1100 bus connectors (two required) ... $4.00 each. 
postpaid. 

LEVEL C - Add still more 
computing power, this "build- ` 
ing block" mounts directly on 
the motherboard and expands 
the SI00 bus to six slots 

Level kit... 539.95 plus 52 
P&L ' 
O 5100 bus connectors (five 
required)... 54.85 each. 
postpaid. 

LEVEL D- When you mach the point In teaming that re- 
quires 

mo 
memory. 

. 

we 
an theentotwo therboard. or 

either 
k to 

64k of memory by means of a single S100card our famous 

Level D kit: 1CHECK ONE) 4k on -board... 578.% 
plus 52 PSI : O 18k 5100 "TAWS": .. 5149.95 plus 52 
P6I';0 32k 5100"TAWS" ... $199.95 plus 52 P&I':O 48k 
SI00 "JAWS" .. 5245.95 plus 52 P61': 0 64k S100 
"JAWS" ... 5299.95 plus 52 P&P. 
LEVEL E - An important "building black:" it activates 
the 8k ROM/EPROM spaceon the motherboard. Now lust 
plug In our 8k Microsoft BASIC or your own custom 
programs 

level E kit ... 35.95 plus 50c P&L ' 
Microsoft BASIC - It's the language that allows ysu to 
talk English to your computer! II iº available three ways: 

8k cassette version of Microsoft BASIC: (requires Level 
B and 12k of RAM minimum: we sust a 18k 5100 
"IAWS" - see above) . , . $64.95 postpaid.gge 

8k ROM version of Microsoft BASIC (requires level B 
& level E and ak RAM: just plugInto your level E sockets 
We suggest either the 4k Level RAM expansion or a 16k 
SI00"JAWS "1... 599.95 phis 52 P&1.' 

Disk version of Microsoft BASIC (requires Level B. 
32k of RAM. floppy disk controller, 8" floppy disk drive) 
... 5325 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 

hstd 
m complex. the assembler can save you many 

ours of programming time. This software Includes an 
editor program that enters the programs you write, makes 
changes. and saves the programscassettes. The assem- 
bler performs the clerical ask of translating syrrnºolic 
code into the computer -readable object code. The editor/ 
assembler program is available either in cassette or a 

ROM version. 
Editor/Assembler (Cassette version: requires Level 

"B" and 8k (min.) of RAM - we suggest 113k "IAW,."- 
see above) . 559.95 plus 52 P8 L' 

Editor/Assembler (ROM version. supplied on an 5100 
card: requires Level B and 4k RAM (mui.l- we sia;gdst 
either Level Dor 16k "IAWS")... $99.95 plus 52 PM.. 
8" FLOPPY DISK -A remarkable "building Mack" 
Add our 8" floppy disk when you need'aster operation. 
more convenient program storage. perhaps a b sines ap- 
plication. and access to the literally thousands of programs 
and program languages available today. You simply plug 
them Into your Expl. 'r/85 disk system - it acceFs all 
IBM -formatted CP/ s.rsgrams 

B" Floppy Disk Drive... $199.95 plus 512 P&L* 
Floppy Controller Card ... 5199.95 plus 52 Pail ' 
Disk Drive Cabinet & Power Supply ... 569.9E plus 

53 P& I 

Drive Cables (set up for two drives) ... 525.00 phis 
51.50 PSI.' 
O CP/M 2.2 Disk Operating System: includes Text 
Editor/Assembler. dynamic debugger, and other features 
that give your Explorer/85 acorss to thousands of existing 
CP/M-haled programs ... 5150.00 postpaid. 
NEED A POWER SUPPLY? Consider our AP -I. 3 can 
supply all the power you need for a fully expanded Es. 
plorer/85 (tame. disk drives have their own power supply). 
Plus the AEI fits neatly into the attractive Explorersteet 
cabinet (see below). 

AP -1 

Power 
Power Supply ®5 am ps n deluxealeel 

cabinet . 95 plus 5 I P91.8I.' 
f I 

NEED A TERMINAL? We ' 
offer you choices: the least ex. 
pensive one is our Hex 
Keypad/Display kit that dis- 
plays the information on a V 1/1., -1N. 
calculator -type screen. The 
other choice is our ASCII 

. 

Keyboard/Computer Termine 
kit. that can he used with either 

Plug in Level E here ric. 
cents Mrcrosoli. BASIC or 

1. Plug in Netrnni v's Hex Editor/Assembler to ROM 
K cyprtd/lIispluy 5. Add Iwo S100 Munk 
2. Add Level B to convert to 8 Add you own custom de 
5100 ruics(prntntyping am) 
3. Add 4k (LAM 7. Conned fertnuutl 

CRT monitor or a TV set (if you have an RF modulator). 

Hes Keypad/Display kit.... 569.95 plus 52 P61.' 

ASCII Keyboard/Computer Terminal kit featuring a 

full 128 character set. u61 case full cursor control. 75 ohm 
videooutput. convertible to 
baudot output. selectable baud 
rate. RS 232-C or 20 ma.1/0. 32 4. 
or 64 character by 16 line for 
mats ... 3149.95 plus 53 P&L' 

Steel Cabinet for ASCII Keyboard/Terminal... 819.95 
plus 52.50 P&L' 

ORF Modulator k0 (allows you to use your TV set as a 

monitor)... 58.95 postpaid. 
O 12" Video Monitor (10MI le bandwidth) ... 5139.99 
plus 55 P&L* 

Deluxe Steel Cabinet for the , 
Explorer/85 ... 549.95 plus 53 
P6I.' 

Fan for cabinet ... 515.00 
plus 51.50 P&1.' 

ORDER A SPECIAL -PRICE 
EXPLORER/85 PAK-THERE'S 

ONE FOR EVERY NEED. 

Beginner Pak (Save 52100)- You gel Level A 
minal Version) with Monitor Source Listing (525 value) 
AP -I, 5 -amp. power supply. Intel 1085 Users Manual.,, 
(Reg. 5199.95) SPECIAL $169.95 plus 54 NV 

Experimenter Pak (Save 553 40) - You get Level A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display. Intel 8085 User Manual. Level A Hex Monitor 
Source Listing. and AP -1.5 -amp. power supply... (Its./. 
5279.95) SPECIAL 5219.95 plus 58 P61.' 

Special Microsoft BASIC Pak (Save 5103.00)- You gel 

Levels A (Terminal Version). B. D (4k RAM). E. 8k 
Microsoft in ROM. Intel 8005 User Manual, level A Moni. 
tor Source Listing. and AP -I. 5 -amp. power supply ... 
(Reg. $13970( SPECIAL $329.95 plus 57 P61.' 
O Add Rom -Version Text Editor/tiumbier (Requires 
levels B and D or 5100 Mewond...509.45 plus 52 P&1'. 

Starter 8" Diet System - Includes Level m. B floppy disk 
controller. one CDC B" disk -drive. lino -drive cable. two 
SIoc connector,: just add your own power supplies. 
cabinets and hardware ... 0 (Reg. 5108500) SPECIAL 
$999.95 plus $13 P61.' ...0 32k Starter System. $1045.95 
plus 513 P&L' 0 48k Starter System. $1095.95 plus 513 
Fci ' 0 64k Starter System. $1145.95 plus 513 P&L ' 

Add to any of above Explorer steel cabinet AP -1 five 
cop. power supply, Level C with Iwo SI00 connectors, 

disk drive cabinet and power supply. two sub -D connec- 
tors for connecting your printer and terminal ... (Reg 
$225.95) SPECIAL 5199.95 plus 513 P61.' 

Conspire 64K System, Wired 6 Tsled ... $1650.80 
plus 526 P6I.' 
O Special! Complete Business Software Pak (Save 
5625.00)- Includes CP/M 2.2 Microsoft BASIC. General 
Ledger. Accounts Receivable. Accounts Payable. Payroll 
Package ... (Reg. 51325) SPECIAL 5699.95 postpaid. 

'P&I stands for "prsutge 6 inºitninoe "For Qmrsliinn or. 
den, tinihln this amount. 

Continental Credit 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 la a reg trademark of Digital Research 

* (Clip and malt entire ad)* 
SEND ME THE ITEMS CHECKED ABOVE 
Total Enclosed (Conn. Residents add sales lax): 5 
Paul by 

O Personal Check Cashier's Check/Money Order 

O VISA O MASTER CARD (Bank No 

Acct. No. Exp Date 

Signature 

Print Name 

Address 

City 

State Zip 

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 
towarddoors 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 system. Carry a SensAlert in your 
briefcase 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 it 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 

n 

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 goes off. And keeps going. 
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 cómbination. 

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

V 

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). 

.1 

OrderToll Free: 
(800)423-6383 
In Cal'mia: (213)822-7236 

SUNSHINE 

PRESS 
4357 Chase Avenue 
Los Angeles, CA 90066 
® Copyright 1981 Sunshine Express 
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Add a. 4 -dig: t display 
and locate stations 
quickly and accurately 

BY -GARY MCCLELLA N 
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DIGITAL frequency display or 
radio _s a special nicety. )f yet_ 

own ar AM/FM or FM -oily receiver - 

-hat has the o d -fashioned analog dial 
iere is how you can add ar LED dig- - 

tal display that will make it easier to 
_ell wnat frequency you're on and wil 
also help you locate any station. 

The display indicates AM frequen- 
cies to the nearest 1 kHz and FM fre- 
quencies to the nearest 100 kHz. Also 
:he project cat be used at long -wave 
requen©es. - 

Beádes superior resolution as com- 
nared tc a dial, the display projec- 
offers a display update of ten readings 

- a see, ad, fast enough to "fallow" the 
:uning knob. Also, it is adap:able toa - 
.wide :ange of receivers having differ- 
ent intermediate frequenc:es. Twc 
ship PROMs, made ow: of a few 
diodes, program the project to suit the 
circuit 

Only :hree connections to the re- 
ceEver -itself are required (AM loca 
oscillator, FM local oscikator, atic 
ground). ,It is suggested that yam_ 

obtain the schematic of your receiver 
as tl- s will make installation much 
easier. In add.tion,, a tiny module :s 

nsta led inside the receiver for FM 
signal processing. The display itself :t 
separase from :he receiver to allow far 
convenient pcsitioning. If desired, the - 

display can be. built inside :he receiv- 
er, as it is small enough to replace 
most tiring dials. 

The receiver used should be solid- 
state and transfo-mer-powered to pre- 
vent a shock hazard-battery sets are 
'me. The receiver must be an AM/ 

M, r FM entertainment type--nc 
_rarscei\'ers or comrnunicatio-s 

-ecei:ers. Finally, your rece:ver mus- 
ae a =uperhet - 

Circuit Operatics'. The 'project 
a oasicálly a specialized type of frc- 

quen_y counter, designed to measure 

11 
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Ever body's making money 
se un miçrocomputers. 

SomebodYs 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 

_ 
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fit' 

Training includes the new 
TRS-80 Model Ill 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 
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 
things like payrolls, billing, inven- 
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 

1 and developing their 
t own programs. 

Growing, 
Demand 

for Computer 
Technicians 
This is only one 

of the growth factors in- 
fluencing the increasing 

opportunities for qualified 
omputer technicians. The U.S. De- 

partment of Labor projects over 100% 

increase in job openings for the decade 
through 1985. Most of them new 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-80T"' 

Model III, with capabilities and features 
to perform a host of personal and busi- 
ness functions. 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. 

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 SCHOOLS 
McGraw-Hill Continuing 

ifi Ij il Education Center 

C'l 3939 Wisconsin Ave. 

I :111 Y Washington, DC 20016 

We'll give you tomorrow. 

NRI 
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('T6-80 is a trademark of the Radio Shack 
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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 Q1, 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 QI drives ICI A, a TTL gate 
wired as an amplifier, to boost the 
sensitivity. The output of ICIA drives 

10 

Fig. 1. The schematic for fhe digital display circuit, 
shown on these two pages, can be divided into three functional sections: 

AM input, time base, and programmable counter. 

IC/B and ICIC, which converts the 
local oscillator sine -wave signal into a 

square wave, suitable for driving digi- 
tal circuitry. Gate ICI 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 IC1 D. The output of 
ICI D drives 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 IC2 be- 
cause it is reset (via pin 7) with the 
remainder of the circuitry. This pro- 
duces a stable display-one where the 

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, IC5, and IC6. The 3.58 -MHz 
color -TV crystal generates the stable 
timing frequency while IC4, 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 IC2 and IC3 to 
zero. Then pin 2 goes high to force 
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DISI DIS2 DIS3 DIS4 

+6V 

R16 

1-1 1-/ 1-/ 1-1 'I /1 /1 I 
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47011 
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C8 
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6 112 

IC7 
4066 

13 8 

IC3 
7217A 

4 

counter IC3 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 IC2 is enabled, 
allowing the signal from the receiver 
local oscillator (via ICI) to be 
counted. Finally, pin 10 goes high to 
update the display, showing the cor- 
rect frequency. 

The gates of /C6 are wired as 
inverters, and interface the time base 
to the different parts of the circuit. 
One section, IC6C, 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 IC6C is high due 
to R16. This, in turn, enables IC7, a 
quad electronic spst switch, connect - 

F 

26 

G 

3 

2 

R8-RI4 
27011 

21 

15 

16 

17 

18 

A 

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 /C/C so 
that any signal from the AM local 
oscillator won't trigger the counter. 
When the SI terminals are shorted, 
the project displays AM frequency. 
The output of '/C6C is high, enabling 
/C/C so that AM signals can get 
through. And finally, IC8 is enabled, 
connecting the AM diode PROM in 
J2 to the counter. 

Programmable counter IC3 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 (DISI 

PARTS LIST 
(Display Board) 

C1-470-pF disc capacitor 
C2,C3,C4-0.1-µF, 16-V disc capacitor 
C5-33-pF disc capacitor 
C6-22-pF disc capacitor 
C7 -22-4F, 16-V electrolytic 
C8 -100 -pf disc capacitor 
D 1-1 N4148 diode 
DISI through DIS4-FND-503 common - 

cathode LED display (Radio Shack 276- 
1647) 

IC1-74LS00 TTL quad NAND gate 
IC2-CD4518 decade counter 
1C3-Intersil ICM7217A 'programmable 

counter 
IC4-National MM5369 EST/N timebase 
105-CD4017 decade counter 
IC6-CD4001 quad NOR gate 
IC7,IC8-CD4066 switch 
J 1,J2- 16 -pin IC socket 
Q1-MPF 102 JFET transistor 
Q1-MPSA13 Darlington transistor 
R1 -1 -MO, l/4 -W, 5°/o resistor 
R2,R3,R6-1-k12, 1'4-W, 5°/o resistor 
R4,R 17-470-0, 1'4-W, 5°/o resistor 
R5 -15-k11, 1/4-W, 5°/o resistor 
R7 -10-k12, 1/4-W, 5°/o resistor 
R8 through R14-270-12, 1/4-W, 5°/o resis- 

tor 
R15 -10 -MO, 114-W, 5°/o resistor 
R16 -2.2-k12, ""4-W, 50/0 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 $12100. Outside 
US, add $3.00 for shipping and han- 
dling. California residents, add sales 
tax. 

through DIS4). Since the operation of 
the -eset, 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 1C7, 
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 IC7 is on, the lines 
from JI (FM) are connected to the 
output of IC3, enabling IC3 to pro- 
gram itself to whatever data is on'JI. 
In this project, the JI, J2 plug -ins usé 
a few diodes to program the counter. 
Conversely, when IC8 is on, /C7 is off. 
Then J2 is connected to the counter. 
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digital display 
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Fig. 2. The FM prescaler circuit is installed 
inside the receiver and connected to the FM local oscillator. 
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PARTS LIST 
(Prescaler) 

C101-5-pF disc capacitor 
C102,C103,C104-0.01-µF, 50-V disc ca- 

pacitor 
C104,C106-0.1-µF, 16-V disc capacitor 
IC101-National DS8629N VHF prescaler 
IC102-7804, 5 -volt regulator 
R 101- 1 0042, 1/4-W, 5°/o resistor 
R102-33042, 1/4-W, 5°/o resistor 
Misc. IC socket, cable, wire, solder, etc. 
Note: See Display Board Parts List for 

ordering information on pc board. 

IIllld 
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°` ^ d I0 in: eQ3 + 
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° v Es -of DVT" D oCs -a-o o -Oh 0J 
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A b t El B 
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 
IC/0/, 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 1 -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 IC102 ensures that there is 
a low -impedance 5 -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 IC7 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 - 

A 
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_fl 
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TO 
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,_ 
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1 0105 
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, 
- 8 

41k 

/¡GND 
c102 

-RI 

C103 

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

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. 

stallation for the FM prescaler board 
are shown in Fig. 5. Use a socket for 
/C/O/. 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 

OCTOBER 1981 41 



digital display 
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 

A 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 C201, 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- 

TCAIPG 

TO RF 
STAGE 

TO ANT 
OR GE 
STAGE RF 

FM 
OSC 

IF TRANSFORMER 
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B+ 

PRESCALER TO 
IN BOARD DISPLAY 

BOARD 

Fig. 6. How to connect the digital 
display to your receiver: 
(A) FM with a single -stage converter; 
(B) FM with conventional local oscillator; 
(C) AM with simple converter. 

PRESCALER 
N BOARD 

IF TRANSFORMER 

ADD THIS CAPACITOR 

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 

TO 
--DISPLAY 

BOARD 

TO IF 
STAGES 

I TO "AM" ON 
IDISPLAY BOARD 

shown in Fig. IC. Capacitor C201 has 
been included to decouple any do 
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. 

9VOC 
SUPPLY 

AC_ + C202 i 4706F 

CABLE 

IC201 
7806 

I O 

+9V 
(TO SI) 

+6V 

1 
(TO DISPLAY 

C203 

IyFGND 

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-µF, 16-V electolytic 
C203 -0.1-µF disc capacitor 
IC201-7806 voltage regulator (6V, 1A) 
S1-Dpdt miniature toggle switch 

Misc.-Cabinet for display board, 9 -volt 
charger plug (500 mA) (Jim -Pak DC - 
900), DIP headers, fourteen IN4148 
diodes, 4 -pin cable connector set, pert 
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, SI. 

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 SI. 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 PROMs 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 

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. 

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 SI 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 
1 X - 

2 X 
3 X X 
4 X 
5 X X 
6 X X 
7 X X X 
8 X 
9 X 
o 

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 

PIN I 

BANDED 
END` 

Fig. 9. How to program the diode -encoded PROMS. 
Use the truth table in the text as a guide. 

Diagram (B) is for FM; (C) is for AM receivers. 

pin to the desired digit as shown in 
Fig. 9A. The same holds true for any 
other numbers to be programmed. 
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 JI/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 1 of the DIP header (digit 4). 
At this point, check your work by 
plugging the header into JI on the dis- 
play board. With the receiver turned 
off, set SI 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 JI 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 

8 2 I --BCD DATA 

1-1 ] 
1 1 1 i 
0 0 0 0 0 0 

TOP VIEW 
OF JI,J2 

0 0 0 0 0 0 0 

LiIJ LJ 
4 3 2 I ^DIGI 

A (SEE TEXT) 

IN4148 
DIODES 

(7) 
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computique : 

liappie'aorrtlputar. 

16K. 32K. 48K 
DOS 33 
APPLE PLOT 
APPLE PASCAL 
APPLE FORTRAN 
VISICALC 
APPLE WRITER 
GRAPHICS TABLET 

MODEM 
DOW JONES NEWS 
& QUOTES 
DECISION 
EVALUATOR 
CONTROLLER 
(Gen Ledger) 

computique " ,' computique 
/ 

. 

1SaPPle /// 
CENTRONICS 

UME 
SILENTYPE 
ANADEE 
SANYO. SW. COLOR. 
GREENSCREEN 

EETENDEO WARRANTY 

EPSON Micro -Courier 
AUTHORIZED DEALER AND SERVICE CENTER 

Your I P l/ HEWL 
PACKARDETT Headquarters 

THE HP -85! 
Complete Enhancements, 

Peripherals 
and Accessories 

HP -81 289.95 HP -33E SCI 73.95 
HP -97 584.95 HP -37E BUS 59.95 
HP -33C SCI 79.95 HP -38E 104.95 
HP -34C SCI 114.95 HP -43, 41CV CALL 
HP -38C BUS/RE .. 119.95 HP 85CALL 
HP -322 SCI 49.95 HP -83 CALL 

Texas Instruments TOUCH THE FUTURE 
ATARI 800 (16K) 789.95 

" '"-'-"'"' "` -"` ATARE VISICALC AVAILABLE CALL 
11-59 960 PROG 179.95 - ... 
PC -100C 169.95 

%µ 
CHESS CHALLENGER 7 89.95 

LCD -PROS NEW 59.95 SENSORY CHESS 129.95 
11-3011 NEW 18.95 

, 
TI-35SP SCI 22.50 1./,. //-7/1~,,., 5813 SCI PROGRAMMABLE 34.95 
TI -40 SCI NEW 28.95 1182A PRINT/DISPLAY 74.95 . 

BUS ANAL I 19.95 SPEAK & SPELL. READ 59.95 SHARP TALKING CLOCK 79.95 
BUS ANAL II 44.95 SPEAK & MATH 59.95 EL -6200 DIG EXEC SEC 89.95 
BUS CARD 39.95 TOUCH & TELL NEW . 54.95 

'69.95 
MBA 54.95 TI -5010 DISPLAY 39.95 AA -81 

CASIO VL-TONE 
ENT/C 

DIG/ANALOG 
INVEST ANALYST .... 48.95 TI -5010 HAND/PRINT . 49.95 ` 
11-54 SCI NEW 39.95 11-5120 PRINTER 59.95 69.95 
11-5511 NEW 44.95 TI -5130 PRINT/DISP .. 79.95 W100 DEPTH TESTED ALARM CHRONO... 39.95 
11-57 PROD SCI 39.95 11-5135 PRINT/DISP .. 79.95 FX7100 SCI CHRONO ALARM CALC 49.95 
TI -58C PROS CALC ... 89.95 TI -5142 PRINT/DISP .. 99.95 FX3500 SCI PROGRAMMABLE CALC 39.95 

(714) 549-7373 (800) 432-7066 ' . (800) 854-0523 . 

. INFORMATION LINE -TOLL FREE (Within CAI TOLL FREE (Outside CAI 

° 

' 

- 

° 

' 

WE WILL MEET OR BEAT ANY COMPETITOR'S ADVERTISED PRICE ON MOST ITEMS IF HE HAS THE MDSE. ON HAND. 
VISA, MASTERCARD, MONEY ORDER, PERS. CK. 114 WRKG. DAYS TO CLR.I, COD ACCEPTED; MIN. 54.95 SHIPPING U.S.A.; 
AIR ON REQST.: CAL. RES. ADD 6% SALES TX.: ALL MDSE SUBJ. TO AVAIL.: PRICES SUBJ. TO CHANGE; POPEL-O 

MAIL & PHONE' PASADENA MID-WILSHIRE 
- -.ORDERS ONLY WRITE 1213) 795-3007 1213) 385-7777 

OR CALL % l TARZANA LAWNDALE 
3211 SO. HARBOR BLVD. FOR ,C017,7" ligLIE 12131705-7507 1213) 370-5795 

. SANTA ANA, CA 92704 FREE - - 

NEWPORT CATALOG WEST LOS ANGELES BREA 
17141 549-7373 ' 12131 8200423 17141 990.6600 

PROFESSIONAL -.-DISCOUNTS 

s CIRCLE NO. 18 ON FREE INFORMATION CARD 

THE TSE-HARDSIDE 1982 MICRO -COMPUTER BUYER'S GUIDE 
is now available! We've included such 
valuable information as print samples 

' , P4 jib ADE from each of the printers we carry, 
feature -by -feature comparisons of Micro - 
Computer systems in an easy -to -read 

t ' table format, an informative article on 
. s Micros, and pages and pages of complete _ product descriptions. 

'ti v__ We're making this valuable reference '' .. ̀ t' - available for only $2.95 (refundable on 1-11 
- 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 
'%t MICRO -COMPUTER BUYER'S GUIDE will ri - soon arrive at your address via first class 

mail. 1982-r_ 
,Micro- Send to: $1= 
Computer =:_ 

DS1 
Buyer's - -:' - 1 `7LI Guide 

Dept. C, 14 South Street 
- Milford, NH 03055 ----------------------- -------------- 

Yes! Send me the PE10 

TSE-HARDSIDE 1982 Micro -Computer Buyer's Guide. 
I've enclosed $2.95 Please send only your FREE Price List 

Charge to my credit card MasterCard Visa 
Card No. 
Interbank No. Exp. Date 
Signature 

Name 
Address 
City 
State Zip Code 

L ___J 

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 ari 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 SI 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/ to suit 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 receiv- 
er dial back into calibration. O 
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America's Biggest Discount Warehouse 

GUARANTEED UM MIR . WI I MI la - 
ltllltltaaal= LOWEST PRICES ~IL III 

W -/ 
1111111M II MI VII lr MI" MI "Iv - 
1111~.__ ON ALL MAJOR BRARDS! 

VIDEO WHOLESALERS SYSTEM TO 40%'. 

. dol 

fih.r" ", 

JVC HR -6700 U VIDSTAR VIDEO RECORDER 2hr/6hr, 7day/6 
program, electronic tuning, slo-mo, still frame, speed play. 
New model HR/7300U now avallab(e. ' 

PANASONIC PV - 
4500 PORTABLE 
VIDEO RE- 
CORDER Super 
light weight, elec- 
tronic tuner, timer, 
built -In charger. ' 

Battery or AC. Re- 
cprds úp to 6 tire. 
Still frame, slo-mo, 
remote pause, for- 
ward/reverse rapid 
scan. Same fea- 
tures as QUASAR 
5410/520 tuner. 

PIONEER LASER VISION VIDEO 
DISC SYSTEM VP -1000 Freeze 
frame, variable slo-mo, 
forward/reverse scan, atareo 
sound, optional full function 
wireless remote with 
access search. ; 

Hundreds of discs 
available. 

INVESTMENT OPPORTUNITY 
For Kell -capitalized individuals to open 
VWS warehouse outlets. Call 305/458.5800 
or mite VWS, 3000 W Hallandale Beach BI, 
Hallandale. FL 33009 

Full Manufacturers Warranty 

Orders shipped in Factory -Sealed 
cartons within 24 hours 

Multi -Million dollar inventory 

FREE PRICE QUOTATIONS AND INFORMATION] 

Phone Toll -Free 

800-327-0337 
In Florida (305) 754-2131 

SQNY KP-5Ó2017220 PROJECTION TV. 

2-plece cocktail table prole:tor. Sharp, 
auper bright F-1 lens. 4 ft or 6 ft screen. 
Also available- KP-5040 (1 -pieta 50" unit) 
and KP-7240 (1 -piece 

eiv 

davamona..e~ 
1 

, 1 

111 

*Sony*JVC*Panasonic 
*RCA *Quasar*Magnavox 
*Technicolor*Mitsubishi 
*Hitachi*Zenith*Sharp*Akai 
*Toshiba*Sanyo*Paramount 
*MGM*Media*MCA*Columbia 
*Disney*Magnetic Video 
*Warner Bros*TDK*Memorex 
*Fuji*Maxell*Atari* Bally 

)r 

QUASAATt '_ 31 DELUXE COCO,RRtAMERA 
Ne , Ilfitwelght design, F-1.6, 2 -speed, 6-1 

mac oom lens. Fade In/o o málnual Iris, 
coin light shoe, boo 'mlkerSamed 
feaWilfas PANASONIC PK-7511 Miff 

" 1 

RCA VFT-650 
VIDEO RECORDER New, ultra - 
trim design, forward/reverse rapid scan, alo- 
mo,'reeze frame, 14 -day program, 13 function wireless 
remote control. Same t iatures as PANASONIC 
PV -1'70 and QUASAR 'H-5610. 

Dealer Inquiries Welcome 

VIDEO WHOLESALERS INC. 
39 N.E. 71 St., Miami, FL 33138 

91 

VIDEO WHOLESALERS, INC. 39 N. E. 71st Street, Miami, Florida 33138 

VISA, MASTER CHARGE, AMERICAN EXPRESS and DINERS CLUB cards 
honored via Phone or Mail 

NAME 

ADDRESS - 

CITY STATE ZIP 

VISA/MÁSTER CHARGE/AMERICAN EXPRESS/DINERS CLUB NUMBER Exp. Date 

CALL OR WRITE FOR THE LOWEST PRICES ANYWHERE! 

I would like to become a dealer. Enclosed is S1 for latest Video catalog. 
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the Toshiba Model CB 965 
19" Color T VReceiver 

TOSHIBA'S new model CB965 is its 
most versatile 19" color receiver to 

date. The model features infrared re- 
mote 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 171/4"H x 181/2"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. 

46 

General Description. For the 
TAC034 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 á 
group of discrete semiconductors that 
control all on/off relay, audio, and 
channel -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, rc üting it to 
additional amplifiers and 'a tuned fre- 
quency -selective circuit on the remote 
board. 

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

POPULAR ELECTRONICS 
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Fig. 1. Multiburst test 
shows full. 4 -MHz 
bandpass at video 
detector and 3.5 MHz 
át áathpde ray tube. 

Fig. 2. Chroma test shows 
a -little AM at video 
detector and some noise 
at 3.08 MHz at CRT 
Vector is good. 

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 not 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. 3. Display in spectrum 
analysis shows 43 dB 
signa'/noise at 
cathcde ray tube which 
is considered quite good. 

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 cathóde 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 I color side - 
band, could increase by a full 1. 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 

Fig. 4. Factory alignthent 
is good except foi 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 response 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, vía 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 µs, 
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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TOSHIBA MODEL CB965 RECEIVER 
LABORATORY DATA 

Parameter 
Tuner/receiver sensitivity 

(min. signal for snow -free picture): 

Voltage regulation 
(line varied from 105-130 V: 

Luminance bandpass at CRT: 
Luminance bandpass at video detector: 
Dc restoration: 
Agc response before white/black level 

changes or sync clipping (-6 dBmV to 
+ 55 dBmV): 

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

(signal applied, incl. remote): 

Measurement 

vhf (Ch. 6): -6 dBmV (-54.8 dBm) 
uhf (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°/o 

61 dB 
43 dB 
18% 
99% 
90 Hz to 8.5 KHz 
9 ohms 
97 W 

NOTE: instruments used in these measurements are: Tektronix 7112 spectrum analyzer; Telequipment D66, D67A 
oscilloscopes; Sadelco FS -30 VU F/S meter; Winegard DX -300 amplifier, Sencore VA48 video analyzer (modified), 
CG169 color bar generator, PR57 power analyzer, B & K -Precision 1248 and 1250 color bar generators, 3020 
function generator; Data 'Precision 245, 248, 258 multimeters; Canon Ftb and Tektronix C -5A cameras. . 



NO.1 IN A SERIES video 

GUARDING 
YOUR* 
MILITARY 

EXPERIENCE 
EXTRA INCOME 

If you have experience in any 
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, if you left as an E-4 with 
three years experience, you can earn 
over S1500 a year. As an E-5 with 6 
years experience, over S 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 (Including) 
Annual Training 

E-3 with 
+years S1375.68 

3+years 1427.34 
E-4 with 
3+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 ín well with your 
current lifestyle. Because all it takes is 
two days a month of your time; along 
with 15 days annual training. And, in 
the Guard, you're serving close to home, 
help' ing the people in your community 
and state when natural disasters or 
emergencies occur. 

Extra 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. 

ARMY 

NATIONAL 
GUARD 
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TOSHIBA'S TINY TIM 

Another 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 Ib, 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- 
eo 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 37inch top- 

ourited speaker. Companion outputs 

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 ICs); 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 Y without noticeable distor- 
tion. Inputs (sync positive) from a 75 - 
ohm video generator produced 0.5 to 
1.5 V potentials before rástér or color 
bar change occurred. Overall, clean 
audio ranged froth 120 Hz to 9 kHz 

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.. 

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. 
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DXHJG THOS_ 
TV SATELLITES 
A practical look 

at earth stations 

BY PE EDITORIAL STAFF 

Take a low -noise amplifier (LNA), a 
10- or 12 -foot metal -embedded or 

mesh -overcast concave dish, a 4-to-6- 
GHz receiver, down converter, and de- 
modulator electronics, followeti 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 

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

Or is it? As ling 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 Office, Ted Turner, the mo- 
vie channels, Galavision, Showtime, and - 
the other program owners decide to 
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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 issue 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.) 

..-....-, 
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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 differénce of 20 MHz 
each. This is called vertical and horizon- 
tal polarity, and the process makes 
available a total of 24 channels for each 

3.7-42 GHz 
ROTATABLE 
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NOISE 

AMPLIFIER 

CONTROL I 

CIRCUITS 

{ 
FREQUENCY 

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

A.C. INPUT 

3.7-4.2 Hz 

D 

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

authorized 
nels in use 
on the day 

satellite. There are 21 chan- 
for the Satcom I, depending 
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 

DOUBLE 
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MIXER 

FILTER 

MULTIPLIER 

VOLTAGE 
CONTROLLED 
OSCILLATOR 

FILTER/ I DOUBLE 

AMPLIFIER BALANCED r- MIXER 
/J 

Fig. 4. Wideband audio approaches 
specified 20 -kHz bandwidth. 
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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 5 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. 
230 MHz between 12.1 and 12.3 

GHz to be decided upon at the 1983 
Region 2 conference on the Western 
Hemisphere. 

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

VIDE) 
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Using a Real Earth Station 

. w 

I -t 

NATe 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 

1 
CHANNEL SELECT 

REMOTE CONTROL UNIT 
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I ENTER 

I . . r.y, 7í.1 -;;,.. 

I I 

L _1 

CHANNEL 2 

OUTPUT 
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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! 

A.C. 

INPUT 

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 

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 LNA 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 I O 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 tó 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 compatible. 
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 
end check or money order to: 

U)iiJo Ti® 
P.O. BOX 2108 

DOWNEY, CA 90242 
CALIF. RESIDENTS ADD 6% SALES 
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, 
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3 NEW VIDEO 
STARS! 

RF/Syncallzer 

Color Processor 

Mini Enhancer 
Video Amps, Stabilizers, 
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: 

Audio 
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VIOEO VENTURES 

2715 5th St. Tillamook,Or. 97141 
1-800-547-8821 
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Aiming the Antenna BY DAVID WEBER 

ince geosynchronous satellites are 
OF 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. 

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) 
87° W 
91°W 
95°W 

Comstar 3 
Westar 3 
Comstars 

1 and 2* 
Westar 1 

Anik 1 

Anik 2 

Anik 3 
Satcom 2 

Westar 2 

Comstar 4 
Satcom 3 

99°w 
104°w 
109°w 
114°W 
119°W 
123.5°W 
.127.25°W 
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- 
tiveljr as one satellite. 
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:Now the stars are ' withít!:your.reách 1. 

y .. Movie Stars 
- Cóñcért ..Stárs, 

o Sports' Stars . 

t\eathwlt 
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'tour fávorite'etars are coming off the satellites -igh now in 

one of the-gréatest selections of family and adult entertainment 
ever offered. And -now there's a new satellite receiver system 
that puts it, all within your reach - at a price that's within --reach. 

The new Heathkit Earth Station 
It includes a 3 -meter Satellite Antenna with a single -axis 

adjustable mourt that lets you direct your antenna b receive 
signals from the entire satellite arc It's a heavy-du:y,commer- 
cial-quality antenna, made by Scienific-Atlanta and designed for 
long, reliable performance. 

Special Low -Noise Amplifier and Down -Converter converts 
sigrals le 500 MHz band for transm ssion on ord nary `V cable. 

The Receiver features electronically -synthesized tuning for 
statle, dr ft -free reception, and 24 channel selections for a broad 
variety of programming. It even includes a special Zen tl- Space 
Command Remote Control so you can change prograrrs without 
leaving your easy chair. 

Specia' Earth Foundation Kit anchors your antenna f rmly to 
withstand winds of up to 100 mph. 

Unique Site Survey Kit 
You can trust Heath.to do it right: -he first step in establishing 

your station is the purchase of a special Site Survey Kit that 
includes everything.you need to determine a clear I ne-of-sight 
to the satellites. So you know your location is correct before you 
buy .he S:ation.. 

Easy -to -follow, step-by-step assembly 
Like all Heathkit products, the Satellite Earth S:ation ircll,.des 

a clearly written manual that guides you every s:ep of the way 
through assembly and installation. And over--he-ehone 
assistance is always available. 

For complete details and prices on the I-eathkit 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 
Electronic Center: . 

0.. 
r, - " .- j 

1 Send for free catalog 
I Write to Heath Co., Dept. 0-0-826, 

Benton Harbor, MI 49022 

Visit your Heathkit Store 
Heathkit products 

4, are displayed, sold 
+1 and serviced at 56 

Heathkit Electronic 
Centers in the.U.S. See 

your telephone wh to 
oagesfor locatiors. 

Ilcathkil I Ier. Irma: Centers are a ndsel Vnulechnulugy _leciiunus Corporation 

Viewing 01 some satellite IV cl miners may require the custairier to obtain 
per mission fr OIL or make payrnertstc. tie piog ramming conil ily.Thecustam.r 
is responsible to compliance wit 1 all Iccal. state and Lderal goyernmental laws 
and regulations. including but not limit ed to constiuctirli placc'yrntnt and Use I Dr 

use only in Con inental U.S. 1 his del.icr, has not beer approved by the I eceral 
Communications Commission. It s ml.and may not be , offered ter sale or leis t. 
or sold or leased. until the approval id tie f CC has been obtained. 

Heathkit 
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BASICALLY, 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 tóo 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 -strip. 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 
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THE ELECTRONIC WORLD 

I. 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, so 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 

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 tilt. 

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 tilt 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" lens 
on a still 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 
spct and use the zoom to frame the shot. 
The more subtle and satisfying way is to 
use lens setting to control perspective. 

Inage 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. 
Thai 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 81: 
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 clpse-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 

n, 

O 

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 shot 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. 

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. Micropho- 
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 

DON'T WORRY, WOR Ñ 
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POWERS! 

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. 
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IF YOU'RE 
GETTING A DIS 0 

VIE`;';"" OF VDEO, 
it could be your videotape. The wrong tape can give 
you more than your share of problems. 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 super long 
play act like a magnifying 
glass on video 
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. r . 

TDK Super Avilyn holds onto 
its brilliance, time after time. 
Even under the close scrutiny of the six -hour speed. 

SuperAvilyn's big advantage begins with its 
microscopic particles. They're super refined. Even 
more refined than professional videotape 
particles. That gives Super Avilyn outstanding 
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. 

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

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

F 
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R 

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. 
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